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THE UNIVERSITY COMMISSION 


TERE University Commıssıon ts sitting frequently and 
has heard witnesses representing nearly every 
interest and every shade of opinion which haye a right 
to be 1epresented before ıt We have no knowedge of 
the effect which the evidence laid before them has pro- 
duced upon the minds of the Commissioners , but we 
are sure that it must largely depend on the view which 
they have adopted as to the nature of their duties They 
may regard themselves as entrusted with the task of 
finding the terms on which a heterogeneous crowd of 
colleges and mechanics’ institutes m&y be huddled to- 
gether, called a university, and allowed to confer degrees 
on such conditions as the rivalries of competing institu- 
tlons may permit when tempered by the moderating 
influence of Crown nominees, county councillors, repre- 
sentatives of the School Board and of the learned socie- 
ties, and any other assessors whom fancy may suggest 
Such a solution might no doubt secure peace in the 
sense that, wearied out by long debate and hopeless of a 
satisfactory {solution, those who are most nearly inter- 
ested in the question might at last be compelled to 
make the best of a bad job 
This, however, must be urged against it That almost 
every teacher of eminence in London, together with a 
laige number of those best qualified to represent the 
educational views of the provinces, have declared æ przort 
that ıt would be unsatisfactory 
The other view which the Commissioners may take 1s 
that they are charged with the responsible task of de- 
fining the ideal system which would best provide for the 
supply of the higher education in London That having 
defined this ideal they are then to proceed to show by 
what means the closest approximation to it which pre- 
sent circumstances will allow can be made, and so to 
fashion the constitution of the University as to ensure 
in the future a closer approximation still That thisis the 
wider and more statesmanhke view 1s beyond question, 
and we sincerely hope that the Commission will adopt it 
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We may further hope that they will remember that 
although the new University should be able and willing 
to undertake all the multifarious duties which mozern 
Universities have accepted as their own, the provision of 
the highest education and the doing all that in it les for 
the advancement of learning must after all be the first 
and the highest duty of a University worthy of thename 
As to the means which would best realize these ideals 
thefe cannot be a doubt The present educational chaos 
måst bè reduced to order, the unwholesome nivalry 
between the Lendon Colleges must be checked 

©n this point Prof Rucker, in an address recently 
delivered at the Yorkshire College in Leeds, made some 
remarks which we cannot do better than quote in full — 


“The great provincial colleges are grouping them- 
selves into greater Universities Inthe north Manchester, 
Liverpool, and Leeds have concluded a formal alliance. 
Negotiations are already in progress for the establish- 
ment of a similar confederation in Wales The Midlands 
wil no doubt follow suit But if these afford, if in 
particular the north of England affords in the Victona 
University, one of the happiest illustrations of the advan- 
tage of allowing free play to the tendencies which make 
for union no less than to those which encourage separa- 
tion, we have, unfortunately, in London a striking instance 
of the harm which follows if the action of either the one 
or other is artificially restramed 

“The northern colleges were indeed happy in that the 
tendency to union was called into play while they were 
still in a sufficiently early and plastic stage of their his- 
tory to yield easily to its influence In London difficul- 
ties, which seemed far more serious half a century ago 
than they do to most of us now, have unfortunately 
retarded all centralizing action, till the sentiment and 
traditions which accumulate round institutions that have 
long moved independently, have enormously increased 
the inertia which tends to keep them in their separate 
paths 

“This 1s the more unfortunate, as if a new University 
of London is to be a really great teaching university, 
the relations between the London colleges must ultimately 
be closer than those which obtain between Manchester, 
Liverpool, and Leeds The principle of recognizing as col- 
leges of the University institutions for the teaching and 

-managementof which the University is not responsible, has 
worked and is working admirably ın the north of England, 
It does not follow that ıt would succeedin London There 
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1s indeed a fundamental difference between thé two cas& 
The colleges of the Victoria University,are wide 
separated, and appeal to the strong local feeling of 
powerful and independent districts A generou$ rivalry 
may therefore exise between them without ilf result 
Each should be left, as they have been left, éo workout 
their own success with as little extefnal interference as 
possible. ? ° 

“Itis sometimes argu@l that because the population 
of London largely exceeds that even of such districts ag 
Lancashire or the West Riding, there ought to be réom 
within ıt for the separate and independent institutions in » 
which teaching of the highest type @ould be provided 
This view ignores the importance of geographical 
separation, and unduly exalts that of the numerical | 
magnitude of the population whose wants “re to 
be met If Manchester and Leeds were on 
opposite sides of the Irwell or the Aire, if they 
were connected by an elaborate systgm of ower- 
giound and undergrofind railways, then it would Be more 
economical to concentrate, in one or the other, the higher, 
teaching which must now perforce be given in both 
The loss of time to the students in reaching the scene of 
their daily labours would be but imperceptibly increased, 
while the prestige of the golleges, great as it already 1s, 
their claims on the State, strong as they already are, would 
be enhanced ın a proportion greater than that calculated 
by merely adding their separate reputations and resources , 
In a city of the size of London it ıs desirable to multiply 
institutions in which preparatory work of all sorts 1s un- 
dertaken, but I think ıt may be assumed as almost axio- 
matic that itis impossible, at present at all events, to 
create in one town more than one institution in which la- 
boratories and lecture rooms and the other machinery, of 
scientific instruction shall be provided on the large scale 
which the elaboration of the highest mdein scientific 
teaching demands In London, then, the teachers®in 
almost all existing institutions feel the necessity for 
a combination of fortes They have expressed them- 
selves as willing o be formed into battalions and 
regiments rather than to be left to carry on their work 
as isolated companies I will not dwell on the fact that 
this desire could only be declared by men who were will- 
ing to risk their personal position for the public good, but 
I want you to observe how in this case also the work of ! 
decentralization, which began with the foundation of Uni- 
versity College, ‘London, has been followed and would | 
have been far more effective had ıt been accompanied by 
a corresponding manifestation of centralizing force ” 


With these views we heartily agree 

If ever we are to have in London laboratories such as 
those which areto be found in Germany, it can only be 
if the higher teaching in each subject 1s concentrated in 
somejone great central institution, and if rival colleges are 
allowed to combine their forces for the public good, instead 
of being compelled as at present to fritter them in sut- 
cidal competition 

Taking it for granted that all will admit that such an 
1deal would be the best if ıt could be realized, we believe 
that the possibility of its realization is chiefly doubted on 
two grounds, to neither of which any real importance 1s to 
be attached 

It has been supposed, in the first place, that those 
who advocate a policy ‘of union among the London 
colleges think that this union must be carried out in 
all particulars immediately , and secondly that in order 
to secure this end it must be carried out by compulsion, 
even if the practical confiscation of the property of the 
existing colleges were necessary 
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It need hardly be said that such a statemefit is a 
parody of the views of men who have had at least as 
mifch experience as their critics {of the tone of mind 
of the governing bodies of great educational 
institutions, and who therefore would ke the first to 
anticipate the difficulties which such demands would 
mevitably cause, . : 
* No responsible *body has, as far as we are awarg, 
advocated {more than the establishment of a University 
on a*ba%ss, which would permit the union of the various 
dolleges, In whose byuledings the University teaching might 
at first be cairied on,if the coll@ges were themselves 
willing that such a union should be effected The 
advocates of umon have all along been striving, not to 
attain an ymneediate and complete realization of thir 
idea? Ufftiversity of London, but to prevent the Charter 
being drawn so ùs to make that reaMzation impossible 
èt cannot be bepond the limits of human skull to frame 
a scheme which shall offer every gnducement to the 
London colleges to effect an immediate fusiog, apd 
shall further provide that any approwmation which 
may at first take place shall easily become closer in 
the future 

The Victoria University does not consist of competing 
colleges A federal University of London would consist 
of colleges which from their mere local proximity would, 
whether they willed it or no, be necessarily antagonistic. 
Unless the Commissioners fairly grasp this fact and 
realize that they have it in their power to lay down the 
limes on which a great mstitution shall be founded in 
close connection with the State, which shall concentrate 
under one central directing power all the educational 
efforts which are at present partly wasted through wa” t 
of joint action, they will have failed to make the most of 
a great opportunsty, and will have frittered the forces 
which, if allowed free play, are competent to do for the 
higher education of London all that the best friends of 
London can desire 





THE STURY OF ANIMAL LIFE 
The Study of Animal Lıfe By J Atthu Thomson, 
MA,FRSE “University Extension Manuals” 


(London Murray, 1892) 


HE chief aim of an “Extension Manual” as of 
“Extension lectures” is to stimulate interest and to 
spread information® In natural science, at any rate, 1t 1s 
impracticable through the medium of either Extension 
lectures or Extension manuals, to give that traning which 
the student, be he specialist or generalist, can obtain only 
by practical work, aided by practical instruction. But 
there are a great number of people, some already busily 
engaged, others on the threshold of their life’s work, who 
possess some interest in, and some information about, 
those matters, with the study of which scientific men are 
occupied. For them Extension lectures and manuals 
are a great boon, and to them Mr Thomson’s work on 
“The Study of Animal Life” may be cordially recom- 
mended We trust it will stimulate them, as he would 
desire to become themselves observers 
° 
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The work 1s divided into four paws, of which the 
first, entitled “The Everyday Life of Animals,” deals with 
the wealth of hie, the web of hfe, the struggle of life®the 
shifts for a “hving, the social lfe of animals, the 
domestic life of animals, and the industries of animals 
The second part, on “ The Powers of Life,” contributed 
by Mı Norman Wyld, treats *of vitality, the divided 
elabour8 of the body, and imstinc® The third far 
describes “The Forms of Animal Life ’ afid_ includes 
chapters on the life-history of animals, amd, hei? past 
history as read in the geological yecoed fhe fourth 
and last part treats 6f “ The Evolution of Animal “Life” 
and, besides a discussion of the influence of habits-and 
surroundings, and of heredity, gives a sketch of the 
evolution of evolution theories Appendices? onthe 
rélation of anımal life to human life, and on § some ‘of the 
best books on animal lıfe bring the work to a * conclysior 

The general arrangement of the subjeet-matter 1s, as well 
be seen by the abeve summary, well and carefully thought 
att end the facts given in elucidation of the varied ten- 
dencies of organic development are skilfully marshalled 
and are derived from the most trustworthy sources The 
information given is therefore accurate and up to date 
The only suggestion we have to offe1 in this connection 
is that a little move selective elimination might have been 
exercised Some facts are given im so terse and con- 
densed a form that no one but a zoologist could appre- 
ciate their value Ifa considerable number of these had 
been struck out and the space thus gamed Had been 
utilized in expanding those that remained, the Extensionee 
would have been the gainer “ The Zoological Summary 
of the Animal Kingdom” (pp 210-272) might by some 
such process have been replaced by a sketch with more 
life and go init As it stands it will, by many readers, be 
gracefully skipped . 

In such a work style ıs an important element Here 
Mr Thomson 1s often exceedingly happy He has ıma- 
gination and a feeling for the poetic aspect of nature 
But his imagination and poetry need at times just a little 
chastening When he tells us that in birds “ the breath- 
ing powers are perfected and economuzed by a set of bal- 
loons around the lungs,” and that*their brains “are not 
wrinkled with thought like that of mammals”; when he 
speaks of the sponge as “a Vensce-leke city of cells” 
when he describes the ciliated cells of the windpipe 
as “lashed cells,” or the embryonic membranes as “dzrth- 
robes,” and when he says thatin ponds subject to drought 
the organism often “sweats off a protective sheath which 
zs not a shroud, and waits until the rain refreshes the 
pools”, ın these and sundry other cases of which these 
are samples, one mav question whether the expressions 
which we have underlined are justified either by special 
elegancy or by real helpfulness to a beginner And this 
we say in no spirit of hypercriticism, but as desirous of 
aiding the author ın what is by no means an easy 
task 

Somewhat deeper would be our criticism of sundry ex- 
pressions which are of essentially human mmplication and 
which in our opinion should not lightly be applied to 
animal activities Muchis said of the “love” of anineals 
for their mates when some such phrase as “sexual 
appetence” would þe more appropriate For example, 
concerning ants we read — After this midsummer day’s 
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elight offlove death awaits many, and sometimes most.” 

And in theenalysis of the forms of struggle for existence, 

we have the “struggle between rivals in love” Agam, 

of theeuckoo ft 1s said that, “ın gpite of the poets, the 

nete of thjs ‘blessed bird’ must be regarded as sugges- 

tie ofsim’! An@ again, “It ıs not quite correct to say 

that the oyckoo- -mother ıs immoral because’ she shirks 

the duties of maternity , ıt 19 rather that she puts her 
 yqung out to nurse because she 1s immoral” It is true 
that Mr Thomson adds this footnote —“ The student 
well notice that d have occasionally used words which 
are not strictly accurate I may therefore say definitely 
that I do not beleve that we are warranted ın crediting 
animals with moral, sestHetic,eoi, indeed, any concep- 
| tions” We are glad to be thus assured But why ım- 
plant notions in the text which have to be eradicated in 
a footnote? Does not or Thomson know how easy it 
1s to sow tares and how difficult to 100t them out? 

Mr Norman Wyld’s chapter on “Instinct” is short, 
but quite to the point We hope that he may further 
observe and experiment in the field of comparative 
psychology, for he 1s fully alive to the peculiar difficulties 
of the subject, and there 1s a wide field before him in 
which the scientific workers are none too many In 
criticizing Mr Lloyd Morgan’s definition of instincts as 
“ oft-recurring or essential to the continuance of the 
species,” Mr Wyld says —“ This is not quite satis- 
fagtory, for many actions that are instinctive are not oft- 
rgcurrng, and many are not necessary to the preserva- 
tion of the species’? He does not show that there are 
apy such actions which are neither the one nor the other 
We have reason for supposing that he understood 
Mr Lloyd Morgan to say that mstinctive actions were 
“ oft-recurring and essential to the continuance of the 
species” But this he did not say 

In conclusion we may repeat that “ The Study of Anı- 
mal Life,” though by no means faultless, may be recommen- 
ded to Extension students and the general reader as, in the 


main, accurate, readable, and suggestive 
. C LL M. 








VECTOR ALGEBRA 


Principles of the Algebra of Vectors By A Macfar- 
lane, MA, DSc, LLD, F R,S Edm., Professor of 
Physics in the University of Texas Reprint from the 
Proceedings of the American Association for the 
Advancement of Science, Vol XL, 1891, pp 65-117 
(Salem Press, Salem, Mass, 1891) | 

A es 1s a very suggestive contribution to the founda- 

tions of the Algebra of Vectors as recently so 

strongly advocated in America by Prof Willard Gibbs, 
and in this country by Mr Olver Heaviside 

The extensive use of quaternions among physicists 

has been prevented by the fact that the meaning of a 

product of vectors has been made to depend on the 

use of a vector as a quadrantal versor, and by the fact 
that this method leads to the square of a vector being 

negative The advocates of the new algebra define a 

product of vectors independently and in such way that 

the square of a vector ıs positive Rotations are ex 
| pressed by means of dyadics, or ratios between vectors 
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and the quaternton notion of a vector being afso a and 
rantal versorıs not entertained at all a. 

The author of this pamphlet devotes a portioy of it to 
the consideration gf quaternions, which hee holds 
should form a distinct algebra by themselvgs, andehe 
suggests a special notation for thd He restricts a 
quaternion proper to a pure number (a stretclang facto) 
combined with a certain anfount of turning A vector, on 
the contrary, may be a quantity of any dimensigns,® 
possessing direction, with no suggestion of turning 
attached to it s e 

He clearly shows that the objectionable szzss 
which occurs in scalar products in quaternions arises 
from the attempt to use thé same symbol both for a 
quadrantal veisor and for a vector, so that the laws 
established for dealing with one set of quantities may 
hold also for the other set, or for a combination of the 
two 

It may be worth while to notice that this minus sign of 
the quaternionists would disappear as an expheit 
symbol if they considered the second vector as bemg 
drawn from the end of thè first, as AB, BC, and then 
took the angle ABC as being the angle between the 
vectors—that 1s to say, if,1n a polygon of vectors, they 
were to define the angles between the successive vectors 
to be the zfernal angles of the polygon Indeed, by 
many the internal angles of a polygon (or triangle) are 
considered as being ¢he angles between the sides, though 
there is loss of real naturalness and of symmetry gaused 
by so considering them for instance, the connection 
between A, B, C and a, 4, cin a spherical triangle would 
be greatly simplified if A, B, C were to denote the external 
angles However, if we consider these internal angles 
to be the angles considered by the quaternionists, the 
reason for the square of a vector being negative appears 
at once , for if æ be the quantitative part (freed from the 
notion of direction) of a vector A, we have A A = a? cos 
180°, A and A being consecutive sides of the polygon 
which have straightened out till the internal angle 
between them is 180°, 

It may therefore be contended that the quaternionists’ 
mines 18 not quite irrational in vector algebra (though ıt 
cannot be said not to be inconvenient there), and that 
the advantage of being able to treat a vector as a quad- 
rantal versor without having to establish a new set of 
formule far more than compensates for the loss of sym- 
metry On the other hand, the advocates of vector 
algebra without the #zus would probably reply that they 
have to deal with vectors which are not in any sense the 
Same as quadrantal or any other kind of versors, and that 
the imaginary completeness gained does not 1n any degree 
whatever compensate for the loss of naturalness and loss 
of symmetry involved in the szze2s 

The author differs from Prof Gibbs and Mr Heaviside 
in the mode in which he defines the product of two 
vectors, as he considers the complete product formed on 
the understanding that the multiphcation shall obey the 
distributive law He then finds that this complete pro- 
duct consists of a non-directed part, and of a directed or 
vector part, the former consisting of the product of the 
two quantities into the cosine of the angle between them, 
and the latter of the product of the two quantities mto 
the sine of the same angle, having as axis the normal to 
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the plane containng the two vectors The angle®1s the 
angle through which the first vector (occurring on the 
leftfhand side of the, product) would have’to turn to make 
its direction comcide with that of the second * 

Prof Gibbs and Mr Heaviside, on the contrary, define 
the scalar product and the vector product as 1f they were 
entirely distinct and independent quantities Finally the 
same result 1s att@&ned, but Prof Macfarlane’s modg 
of introdudjng these partial products as arising naturally 
from &ppe ng the distributive law of multiplication would 
séem to h&ve ap adyantage from the point of view of a 
studént : 

Prof Macfarlane dwells emphatically on the importance 
of considering dzmenszons of vectors, as welleas their 
dirtetiow, apd te emphasize this he separates his vectdr, 
not itfto tensor and uzzt-vector, but into guanizty and 
firecton “Thus tn the equation X =°xz, xis the quan- 
tity, and z denotes the axis Hence the equation 74 =z 
1s not a violation of dimensions, but 1s merely a conven- 
tion as to the interpretation of a composite direction, A 
convention, moreover, which could only be adopted in 
space of three dimensions, and ıs the statement that the 
plane in which 7 and & he has its orientation sufficiently 
indicated by the normal direction z, with the further 
convention that the angle from 7 to Æ shall be considered 
positive 

The author’s notation is novel, and forms a very ım- 
portant feature in his treatment of the subject The 
scalar product of AB, which 1s aå cos (aé),he calls cos (AB): 
and the vector product he calls Sez AB, its magnitude, 
irrespective of direction, bemg denoted by sez AB. 
Possibly an improvement ın this latter would be to denote 
it by sez aé, and then the capital letter in the complete 
vector would become unnecessary 

The particular ¢ymbol used to denote a scalar or a 
vector product ıs a matter of secondary importance, but 
is a matter which must sooner or later be settled 1f vector- 
algebra ıs to come into general use Lord Kelvin 1s of 
opinion that a function-symbol should be written with not 
less than three letters, and Prof, Macfariane’s notation 
obeys that Jaw, and 1s moreover easy to work with, but 
is incomplete, being” applicable to products of two 
vectors only Mr Heaviside uses no prefix at all to a 
scalar product, but considers that AB means the scalar 
product He uses the quaternionic expression V AB for 
the vector product Prof Gibbs uses no prefix for either, 
but denotes the scalar product by A B, and the vector 
product by AxB The three-lettered prefix seems the 
clearest in both cases to denote the special product 
intended, and the symbols ces and sz# are more or less 
suggestive 

In forming a product of three vectors, Prof Macfarlane 
makes the convention that ABC shall mean (AB)C, the 
combination commencing on the left In his notation 


this product expands into 


(cos AB + Sin ABDC 
=cos(cosAB O+Sin AB. C)+Sın (cos AB 0+SnAB C), 
=cos(Sin AB.(C)+Sin(cos AB C)+ Sin (Sin AB. 0) 
=vel ABC+C cos AB+Sin(SmAB. 0) 


which finally becomes 
=vol ABC+Ccos AB+B cos AC- A s BC, 


. 


” 


ra 


ka 


~ 


@% A 
NOVEMBEK 3, 1892] | z * MATURE > 5 











. A ° 
where vol (ABC) denotes the volume of the parallê&lopiıped 
of which ABC are three adjacent edges The only gb- 
jection to, this, name lies ın its suggesting that A, B, C 
are near vectors 

Here appears the defect in the author’s cos and sz 
notation, in that it cannot be applied to the products of 
threé vectors, or at least that tiee special reason for ifs 
wse has” disappeared, and the author does not suggest 
so applying it t., 

But there 1s a certain perspicuity attamed*bygthis very 
hmitation of the cos and sez notatfoneto fhe products of 
only two vectors, inasmuch as there can be no ambigyity 
in the meaning of an expression in which they occur, even 
if brackéts are omitted or placed differently Indeed, 
instead of cos (Sin AB C) the author writefcose( Qn ABYC, 
which seems a curious use of thee bracket But 
cos Sin AB ©, or preferably cos O Sin AB, 1s jut as 
explicit, and even cos Sin ABC. though Wrong to write a$ 
being puzzling, can’only have the same meaning 

*Ph® author concludes with short sections on dyads and 
matrices, on scalar- and vector-differentiation, including 
scalar-differentiation of a quaternion On the last page 
area series of propositions relating to the addition of 
scalar and vector quantities situate at, or passing through, 
specified points 

The pamphlet 1s confined solely to statements of 
principles and the section devoted to dyads ang matrices 
1s very condensed, so that ıt is not in any sens¢ a text- 
book for students It ıs rather a synopsis of the subject, 
with the introduction of a special notation which the 
author has found useful A text-book of vector algebra, 
with examples showing its application to problems in 
geometry, mechanics, and general physics, and contrast- 
ing the method with the Cartesian method of treating the 
same problems, ıs much needed, as many physicists are 
becoming interested in the new algebra, owing in great 
measure to Mr O Heaviside’s able exposition of its 
principles and applications in the Zlectricean and else- 
where 





THE LAKE OF GRNEVA 


Le Léman Monographie Limnologique F A Forel 
Tome Premier, (Lausanne F Rouge, 189.) 
PROF FOREL has been for some years occupied ın 
studying the Lake of Geneva, and has now published 
the first instalment of the fruits of his labours The work, 
when finished, 1s intended to be a complete monograph of 
the history of a single lake, and will be a most important 
contribution toan interesting branch of physical geography 
In the present volume the geography, the hydrography, 
the geology, the climatology, and the hydrology of Lake 
Léman are discussed, after some introductory matter 
relating to the instruments employed in sounding with 
other prelmimaries But, though only a single volume, 
the work embraces so many questions that we must, for 
want of space, confine our notice mainly to one, which, 
of late years, has attracted the most attention, at any rate 
in this country, viz What has been the origin of the 
lake basin? Was it formed by the old Rhone glacier 8r 
in some other way’ The especial value of Prof Forel’s 
memoir is the number of new facts which it brings to 
bear on the problem thus propounded 
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The Lake of Geneva, however ıt may have been 
used, 1s wore modern than the middle of the Miocene 
period é Le lac n’existait pas encore, la vallée du Léman 
n’était gas même indiquée quand,la mer helvétienne 
déposait les mollasses d’Epalinges et du Mont” Its 
slopes, and almost ‘eitainly its bed, are covered with 
glacial deppsits, of later date than the formation of its 
basin Terraces around its sh8re indicate that its waters 
enc reached a higher level, the greatest elevation which 
can be identified with certainty, being about 30m above the 
prasent surface The next pause was at rom , after that 
the lake sank (the fall always being rapid) to its present 
level Traces of still higher terraces are to be found on 
the north shore, but as these negher can be identified on 
the opposite side, nor correspond with any natural bar- 
rie in the course of the Rhone below the lake Prof 
Borel.oubts whether they indicate eld levels of its waters 
e Lake Léman consists of two basins The first and 
larger extends from the embouchure of the Rhone to the 
narrow of Promenthoux At the east end the slope of the 
cone of alluvium dgposited by the Rhone in no part ex- 
ceeds 25° First comes a zohe of very shallow water 
off the actual shore hne , to this succeeds a mote rapid 
slope, which gradually eases off as it descends The 
current of the Rhone has made and maintains a well- 
marked channel in this mass of detritus, and the contour 
lines are affected down toz50m At the embouchure of 
the Dianse, on the south shore, another alluvial cone has 
begn deposited This, however, is rather steeper, but ıt 
is much smaller, and does not perceptibly affect the 
coyrse of the subaqueous contour lines below about 2-om 
On the north side of the basin the slope varies Under 
the walls of Chillon the descent 1¢ rapid, amounting to 
137 ın 100, 1tisnearly the samenearSt Gingolph on the 
opposite shore, doubtless indicating submerged crags , 
but ıt 1s generally more moderate West of Vevay it 1s 
about one in four, whence it changes gradually to one m 
ten opposite to Ouchy 
West of this port the descent is still more gentle, and 
so it continues round the western end of the basin, the 
lip of the latter being 75m below the surface The con- 
tours of the south side correspond generally with those of 
the north, and the form of the basin is evidently related 
to the geology of the district, being narrower and steeper 
among the harder rocks at the easternend The deepest 
part is a large rudely triangular area, the apex pointing 
towards the west, and the base lying roughly north and 
south, extending from almost opposite to the embouchure 
of the Dranse to near Lutry All this area ıs an almost 
level plain, for it ıs wholly below the 300m contour hne, 
but the greatest depth obtained was only 309 7m 
The Petit Lac may be described as a comparatively 
narrow and shallow trough, rising very slowly from a 
depth of about 70 to 50 metres, and then gradually 
mounting to the embouchure of the Rhone, its bed being 
shghtly interrupted by five small shallow basins, which 
roughly speaking, have a linear arrangement, but their 
floors only sink four or six yards at most below the 
genetal level 
The lake to some extent 1s still held up by the huge 
mass of gravel brought down by the Arve, through which 
the two rivers have now cut their channels on either side 
| of the plateau of La Batre below Geneva But at is 
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mm the main a true rock basin, though its bed’ no coui 
1s concealed beneath glacial deposits and thle finer mu 
brought down by rivers This alluvium has beer studied 
by Prof Forel, buteito the matter we are ummble to 
enter 7 . s 
Both the origin of lake basins ın general and of that of 
Léman ın partacular are carefully discussed by$’rof Forél 
He examines, only to reject as attended by insuperable 
difficulties, the hypothesis that it was excavated bythe 
old glacier of the Rhone He shows that the subaqueous 
portion corresponds in its general features with a riwer 
valley, and is only a prolongation of- that of the Rhone 
This valley was first defined at a very early period in the 
uprising of the Alps , its @xcavation progressed with their 
growth , it was practically completed at a ume when they 
were higher, perhaps by some 1000 m, than at present 
Then the iake was fòrmed bya general subsidence ðf 
the mountain region, the lowland remaining compara-e 
tively unaffected The movements of the parts depressed 
may have been to some extent differential , but this, in 
Prof Forel’s opinion, is not a necessawy assumption To 
us, however, ıt appears that ıt would be very difficult to 
explain the rock barrier at St Maurice between the upper 
and lower plains without some amount of differential 
movement Prof Forel’s view, of course, i» not novel, 
for ıt has been long maintained in England as a general 
explanation of the greater Alpine lakes by a few geolo- 
gists, who never bowed the knee to the glacial Baal 
With their writings, however, Prof Forel doesshoteappemr 
to be acquainted, though they appeared jn eR 
generally accessible e 
The remainder of the present volume 1s occupied by a 
discussion of the température, rairfall, and general hydro- 
logy of the Lake Léman region Itis full of interesting 
facts and discussions, which we would gladly notice did 
space permit The book ıs well printed, and contains 
many illustrations, together with a large map of the lake 
on which the subaqueous contours are depicted If the 
book were less diffuse its scientific value would have been 
greater, but Prof Forel pleads in eacuse that he aimed at 
writing a volume which would be also acceptable to the 
general public, or in other words, would combine meat 
for men with milk for babes As a comprehensive 
history of a lake 1s a great desideratum, it would be un- 
gracious to find fault with Prof Forel’s very natural 
desire to secure a large number of readers and of 
purchasers T G BONNEY 





OUR BOOK SHELF 


Horn Measurements and Weights of the Great Game 
of the World, being a Record for the use of Sportsmen 
and Naturalists By Rowland Ward, F ZS (London 
Published by the Author, 1892.) 


IN these days, when every one 1s striving to “ beat the 
record,” it 1s only right that sportsmen should have 
clearly put before them the results already arrived at as 
regards the size of the trophies and the weight of 
game-animals already obtained by their brother Nimrods 
No one ıs in so good a position to do this as Mr Rowland 
Ward, to whose well-known “jungle” in Piccadilly all 
the leading shooters of the present day send their 
“ heads ” to be mounted and their “skins” to be stuffed 





It ıs, however, much to be regretted that Mr Waid did 
not take into his councils some brother “F ZS” more 
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versed uf scientifie knowledge than himself when fie pre- 
pared this volume, or at any rate did not have the proof- 
she€ts revised by ane zoologist witha good knowledge 
of the Mammaha he consequence of thts waat of fore- 
sight 1s that the nomenclature and ‘localities upon. which 
the importance of the records entirely depénds are in a 
very confused state, and in many cases quite erroneous 

Take the Dee (Ceryidee), for instance Of this family 
avery correct and Accessible list, drawn up by 7ehe late 
Sir Victor po has been published ın the “ Proceed- 
ings $ o@fhe,Zoological Society for 1878, which Mr Ward 
would hayt done well to follow But we find under the 
Sampur (Certs amsfotelis) a heag from “Java,” where 
thig species certainly does not occur, recorded in the list. 
Next to this (p 10) comes the “ Central and South Indian 
Sambur, Rusa hippelaphus” (whatever this may be), but 
thege owt of the foul specimens assigned to it are fiom 
Nepal! eh the other hand, several heads from Java are 
attributed {@ 229 to Cervus rusa, which 1s merely a 
syndnym of Cervus hippelaphus 
° The heads of the large Deer of the Caucasus obtained 
by Mr St George Littledale aie assigaed (p 28) to the 
Red Dee: (Cervus elaphus) But we have good jgagen 
to know that they really belong to the Persian Deer (Ù 
maral), quite a different species 

Looking ove: the hst of Antelopes, we find similar 
e1iors pievalent, though perhaps not quite to so great an 
extent Ihe specimens of the Chiru (Panthalops 
hodgsoni) are assigned to “ India,” whereas this Antelope 
1s only met with in the snow-fields of Ladakh and Tibet 
No: can the “Takin” (Budorcas davicolor) be properly 
stated to be from “India” It occurs only inthe Mishmi 
Hills oy the frontiers of Assam. 

These and many like mistakes are the move serious as 
Mr Ward’s volume 1s well got up, nicely illustrated, and 
likely to be frequently used by the sporting naturalist 
But the statements contained in ıt cannot be relied upon 
for scientific accuracy 


Der Peloponnes Versuch einer Landeskunde auf 
geologischer Grundlage Von Di Alfred Philippson 
(Balin R Fnedlander and Son, 1891-1892) 


GREECK has hitherto been interesting mainly to 
scholars, archeologists, and lovers of art, and no doubt 
1t 1s from their various points of view that the country 
will always be most eagerly studied The subject, 
however, has also elements of attraction for students of 
natural science, and it 1s to these elements, so far as the 
Peloponnese is concerned, that Dı Philippson has sought 
to do justice in the present work His results have been 
obtained by duect personal observation, and are set forth 
with admurable clearness The book ıs divided into two 
parts, the first of which 1s called “special? the second 
“general” In the ‘special’ part the author deals with 
particular regions of the Peloponnese , m the “ general” 
pait he presents an account of the peninsula as a whole. 
Dr Philippson ıs a careful and accomplished geologist, 
and has been remarkably successful not only in throwing 
fresh hght on the geological phenomena of the country, 
but in showing their relation to the varous orders of 
facts which come more especially within the province of 
the geographer He has also excellent chapters on the 
forms and phenomena of the surface, on climate, on vege- 
tation, on the animal world, and on the population In 
dealing with the last of these subjects he has much that 
is valuable to say about productive industiy, means of 
communication, density of population, and towns, villages, 
and other settlements The interest of the work 1s greatly 
increased by maps and profile sketches 


Trarté Encyclopédique de Photographie By Charles 
Fabre (Paris Gautier-Villars and Sons, 1892 ) 


IN a previous number of NATUR®@ (vol alv: p 464) we 
noticed the first part of the supplement which M Fabre 
a 
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roposes to bring out triennially. The pfesent two volumes 
orm a continuation, and extend as far as § 5 of the seqpnd 
chapterin the second book. The author proceeds on the 
same lints as formerly, and places before the reader 
in a concise way all the new methods of development, 
measuring lenses, apparatus, &c., from the particulars 
of constitution which characterize developers down to 
the latest form of kodak or tie eamera, Not only ¿js 
sach shbject treated with the greatest. care, but 
illustrations are numerously distributed. hat which 
will add great value to the work as a wholesig he ¢nser- 
tion of references, for what, afterall, is gnore®annoyifig 
than having to wade éhrough a great Suanttty of litemture 
when the presence of one or two words would Wave 
eliminated all trouble ? W. 


. 

Me Keliquary: Quarterly Archeological Joumal &nad 
Review. Vol. Vi. (New Series), (London :®Bemrose 
and Sons, 18924 e 92e mong 

Tais volume consists of the four numbers of The Rely 

quary which have appeared during the present year. 

a contents inclide many things which do not quite 

ceme Within the scope of NATURE ; but it is satisfactory 

to be able to note that the writers, speaking generally, 
have done their work in a thoroughly scientific spirit. 

Mr. J. Lewis André contributes an interesting and well- 

i ted paper on leather in the useful and ornamental 

arts, and a clear account is given by the editor of a part 

-of an early dial, bearing runes, which he was lucky enough 

to find some months ago in the churchyard of Skelton, 

Cleveland. An illustration gives a good impression of 

the general character of the stone, the runes on which, 

according to Canon Browne, are “ Danish.” Among the 
other papers are two articles, by Mr. D. A. Walter, bn 

ancient woodwork, and a discussion, by the Rev. A. 

Donovan, of some of the problems connected with the 

career of Columbus. 








LETTERS TO THE EDITOR. 


(The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 

~ manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications. } 


Nova Auriga, 


ON October 5 the Nova Aurigx was again observed under 
favourable circumstances, and the observation as to precautions 
in focussing necessary on account of chromatic aberration of 
the refractor was amply verified. [NATURE, September 22, p. 489, _ 
in which note two corrections should be made : eighth line, for- 


“í varying” read ‘‘ ranging,” and fourteenth line, for ‘(? F)” 


read ‘*(?G)"] The line near C was distinctly seen at times; | 


‘ut the blue and violet lines observed on September 14 were 
not seen ; the three green lines were veryedistinct. 

On October 14 the red line was much fainter, but there was- 
an obvious bright line in the yellow, which may be the line 
which Dr. Copeland estimated as 580°t on August 28 (NATURE, 
September 15), or may be that which has been measured several 
times at the Lick Observatory (Astrophysics, October, p. 717), 
cand appears to have a wave length of about 575. It had escaped 
my notice before, but I was induced to look most carefully in 
the by considerations arising out of an attempt to recon- 
‘ile Mr, Barnard’s observations of apparent nebulosity surround- | 
ing the Nova, as seen in the 36-inch refractor at Mount 

with my, own observations of September 14, Mr. 
Barnard’s “stellar nucleus" was the difficulty. There appears 
to be no doubt that the Nova is emitting a spectrum similar tô 
that of a planetary nebula, but it seems to me necessary to have 
further spectroscopic evidence before it is established thit 
nebulous extension can be seen; if it is to be seen with a simple 
eyepiece, it must be looked for in a reflecting telescope, as the 
following considerations e@vill show. . 
Prof, Keeler’s study of the chromatic correction of the Lick 
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feito shows (‘*Pub. Ast. Soc. Pacific,” Vol. II. p. 164) 

hat the cirefé of aberration of F light on the focal plane for the 
D line gas a diameter which is in terms of the focal length 
*c000349. We nfày take this diameter as very nearly that of the 
cirgle of aberration of D light on the {fal plane for the F line. 
‘Thus if a ear emitg only D and F light, and the F light is 
focussed, then the D Tight will fill a circle nearly 7” in diameter, 
afd the sta will look like a planetary ne with a stellar 
nucleus, lf the Mar «mits light@f wave lengths 500 and 575, 
„then interpolation based on Keeler’s measurements shows that 
rownd a stellar nucleus in the focus for wave length 500 there 
must be a circle of aberration of nearly 4” diameter, 

oe Campbell fownd lines of wave lengths 500 and 575 in the 
spectrum of Nova Aurige with respective intensities 10 and 1. 
Mr. Barnard Gescribes the appearance of nebulosity as “‘ pretty 
bright and dense,” and as meamriog 3" diameter. My own 
inability to see either the circle of aberration for the line 
when the green was focussed, or the alleged nebulosity, may be 
explained in several ways (e g. smaller aperture of object 
climatic condiyions, &c.). ‘The spectroscope could 
decide*the questicn at Mgunt Hamilfon by showing whether 
the minimum length of any of the lines is that corresponding 
with 3” diameter on the slt. I have not been able to i more 
than observe that the yellow line is not visible when the 500 
line is focussed on thë slit of a speetroscope having an effective 
dispersion of two 604 prisms. H. F) NEWALL, 
bservatory, Cambridge, October 24. 


Formation of Lunar Volcanoes, 


WHILE we have, on the lunar surface, a series of markings 
so evidently volcanic that no one thinks of applying any other 
term to them, we have on the other hand no explanation of 
their mode of formation which will stand examination. The 
e ion given by Messrs. Nasmyth and Carpenter in their 
splendid on the moon, founded upon explosive expulsion 
of fava, Milo satisfy the mind when applied to wide craters 
with a low wall such as Shickard or Grimaldi, of which there 
arg so many on the moon, and which look more like some dis- 
turbance in a semi-liquid surface than an accumulation of - 


The umbrella-like eruption figured 
Carpenter's book does not represent any phenomenon within our 


| experience, as the erupted material (unless light enough to be 


driven by wina) invariably falls back int o the neighbourhood of 


‘the vent, and we could not conceive of its being shot neatly 
out twenty-five miles on every side to form the familiar ring. 

An explanation of the mode of formation founded upon lunar 
tidal motion occurred to me about seventeen years ago, from 
observations on a cooling slag ; but until the recent publication 
of Mr, Darwin's work on the history of the tides I was doubtful 
if that force were sufficient to account for observed results. 

I had noticed that the rise and fall of a fused slag through 
holes in its solidifying crust, formed craters exactly like those in 
the moon; and I enclose a photograph of a piece of that slag 
in which is reproduced all the salient features of the lunar 
surface. 

The mode of formation was as follows :— 

The fused liquid (which was potash “‘black ash ” containi 
a mixture of substances of very varied melting point) was sti 
giving off some gas, which escaped as at a in Fig. 1, building up 
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in Messys. Nasmyth and ~ 
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a miniature crater as at 4, ¢, d. But the crater vent inog 
intermittently choked, the accumulation of gas ath the c 
caused the liquid ‘‘ lava” to rise through any neighbouring holes 
as at ¢, f, giving rise to a ring crater. The pressure bf the ac- 
cumulated gas now drgve out the obstruction in a, @hen the 
liquid lava receded ine as atg. This intermittent,action @ent 
on till the crater ¢ was built up —entirely èy “‘ rise and fall” (as 
of a tide), no gas escaping at this hole. R 

In the case of the moon the rise and fall gvouldébe caused by 
the tidal motion of the stilf liquid interior. The solid crust 
would resist the periodic rise of the liquid interior, and, the 
liquid would well through the crust and recede again as the 
wave passed. ; 

When the crust was thin, and the lava Very liquid, the lerge 
ring structures would be formed, as the lava would flow far ; but 





Fic. 2. 


as the crust got thicker and the lava more viscid, the more 
striking craters like Copernicus would be built up. When the 
vent was very small, or the lava very viscid, the exuded lava 
would build up mountain ranges, or peaks like Pico, as it could 
not flow far, and would be cooled too much to allow of its flow- 
ing back with the ebb tide. 

The existence of the cause proposed by Messrs. Nasmyth and 
Carpenter, viz., expansion on solidification, is very doubtful. 
The proof they adduced was that a piece of solid slag would 
float on liquid slag. But when slag solidifies it becomes filled 
with small cracks, which doubtless ccntain air, and so aid in the 
flotation. When I was working at this subject I had some slag 


poured into an iron mould kept cool by immersion in water. | 


When the slag had cooled a distinct depression was seen on the 
upper free surface, showing that the slag had contracted during 
solidification. No doubt its contraction or expansion will de- 
pend upon its composition, and we do not know the composition 
of the moon’s surface, but we need not depend upon a doubtful 
property for an explanation when a set of conditions have 
existed which must have yielded an ample force for the pro- 
duction of the observed results. 





. . e 
with a rfised flooreand a central cone, at å a crater filled to the 
lip like ‘* Wargentin,” while on the plain near 4, and round the 
open crater c, will be seen numerous minute*craters, as on the 
moon’s surface in the neighbourhood of e“ Aristotle” or 
‘*Copernicus,” while in other photographs are seen walled 
plains like the ‘Mare Crisium,” so that all the important 
features of lunar topography are reproduced in this slag, and 
there are many minor points of agreement which cannot be gone 
ipto in the limits of g letter, 

Although I have io considered the tides the case of the 
wonderful Manar configuration, I was not satisfied that that cause 
alone ol sufñcient magnitude, till the work of Mr, Darwin 
placed thg*matter in such a clear light that I now venture to 
submit the ideato your readers as a feasible explanation of the 
famlliar lunar features. J. B. Hannay. ` 


On the Need of a New Geometrical Term—‘‘ Conjugate 
| @ e ei Angles.” r 


= 
. 
F Ix g&metrical discussions, such as arise out of a great sam 


e variety of Ph¥sicaP problems, it is frequemtly necessary to refer 
to dh acute or obtuse angle A as being equal to another acate 
*or obtuse angle ®B, because contained by two straight lines 
which are respectively perpendicular toethose containing the 
angle B. Such a statement of the reason of the equality.is, 
however, cumbrous. Sometimes, indeed, such angles*when 
acute might be described as equal because they are the comple- 
ments of equal (because vertically opposite) angles; but it will 
often happen that the figure does not show the vertically oppo- 
‘site angles that would be referred to. 

I should be glad to know whether there is any term express- 
ing the relation in question in use among either English or 
foreign writers, and, in default of such, would suggest that such 
angles be called conjugate, or if greater precision is required, 
| rectangularly ccnjugate, the general term conjugate to be used 
| when we wish to refer to an angle A as equal to an angle B 
| because contained by sides whose directions are the directions of 
the sides of B, after each has experienced an equal and similar 
rotation in the plane of the diagram, whether the rotation is 
through a right angle or not. 

The shorter inclusive term conjugate could always be used for 
the less general but longer term rectangularly conjugate, when 
brevity was aimed at. A. M. WORTHINGTON., 

R.N.E. College, Devonport, October 30. 








Printing Mathematics. 


THE main features of mathematical work that give trouble in 
printing are three: the expressing of (1) fractions, (2) powers, 
(3) roots. 

(1) To simplify the expression of fractions we have the solidus 
suggested by Sir G. Stokes. But the solidus has been hitherto 
much less used than it might be, on account of the uncertainty 
as to how far its influence reaches in any expression more com- 
| pestea than the simplest fractions. This uncertainty can easily 

ve removed, and the usefulness of the solidus greatly extended 
by defining more definitely its exact meaning. This is done in 
the simple conventions proposed below. 

(2) To express the process of involution, the sign \., suggested 
by Mr. C. T. Mitchell in the Zvectrician, is more concise and 
clearer than that mentioned by Prof. S. P. Thompson in 
NATURE. And Mr. Mitchell’s sign, if defined by conventions 





| similar to those applied below to the solidus, is capable of a like 


extensive application. 

(3) To express roots we have the sign ,/. But, when accom- 
panied by a horizontal line above to show the extent of its 
influence, this sign also requires special spacing, But it can be 
brought into line with the rest by the use of the same conven- 
tions. 

Taking then for 


a. the sign of division ... ens Ses 
B. y. 4, involution See 
Y- s 9 evolution ... Hs Gs ni 


we may use each of these signs in either of two ways :— 
I. Simply as asign of operation, in which case it can influence 





In the photograph marked Fig. 2, at æ can be seen a crater | 
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only the quantities immediately adjacent to it. 
II. In a double capacity— e 
(1) As a sign of operation, 
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t2) &s one end of a bracket, of whith the othergend 1s ¢ 
This bracketing influence may be directed either forwards or 
backwards, or both ways at once 


e 
. : Examples 
a Division 
ati 4d= [at be +a, 
f . 
. e ato y= at ber a|e 7 s 
e+ t 
syg he eee ee : 
. 
a ~- d= gęb/cd, a E tajat), . 
cd ° 


; pep @ tO = afb + Nd + o), 


; OEE OF 





$ sin 6 : red . 
sm — = sin 6/2, = | sin 0/2 . 
` % e ee 


Continued fractions also can readily be brought mto one line 


by, this notation— 
a e f, 
ar ES [afb + cfd + e + fgl, 


B Involution 
@ = Nb, C° = aN h, 
(a+ o°+d=l|a+ c+, 
ate ec atbvetal, 
(a + at? = Jat Netd], ° 


ete . 
(e+ e%= flats jcot+drer+ fle 


è 
a\o/e and @/b\e are ambiguous, but | @\o/e = a be- 


cause ity unnecessary for \ in this case, can apply only 
a+ by 
to, J as la + Ned, two vertical Imes bemg required 


Similarly | a/c = (5) a/t\¢ |*= fo Nte | = ie 
d 


¢ 

NNN = a 

y Evolution— 
Natbotes|afatrote|, 


Vet dala yer, 
hes d= [a + dnfe + d, 


ath Mop da=atbleta, 
atMe+td=at+[bJe+d 
In some cases lines of differmg thickness might be advisable , 
for mstance— A ° 
= 
ay pT l ANAA] Jeld +N]. 


There are many other ways in which this notation mght be 
used , but the above will suffice to illustrate the advantages of 
1t Andthese advantages are substantial It enables the work 
to be printed in the same space as ordinary letterpress, and thus 
avoids the special spacing, from which nine tenths of the troubles 
in mathematical printingarise. It requires no new types, except, 
perhaps, N, and each of the signs used is suggestive of the 
orginal mode of writing for which it is a substitute It can be 
used without confusion m conjunction with all ordinary brackets 
How far this notation would suit very complicated expressions, 
1s a pomt that would have to be determined by experience , but 
for printing mathematics of ordinary complexity it would be 
useful im economizing space and diminishing the risk of 


, NATURE 


eh tN at tegen 





printers’ errors without any saciifice of clearness 
Cambridge, Octobe®27. 
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° “ Sunshine ” 


/ In ackngy ledging the courteous criticism and the kind re~ 
marks which “C V B” has been pleased to make about my 
little bok, may $ be permitted to comment on one or two points, 
which $ think he has rmperfectly underggood from the text We 
alleaknow that when ‘C V B” undertakes to review a book, 
he does his work in a thorough and searching manner, and from 
ys critique it is evident that '‘ Sunshine” has been well read 

otwithstaleding this, ın one or tyo of the instances selected for 
criticism the meaning, at once simple and obvious to a httle 
child, who neither knows nor suspects any other, seems to have 
missed him, presumably because he knows all the bearings of 
the subject Thus it is sometimes a disadvantage to be learned. 
Of this I propose pfesently to give an instance in the order which 
it occurs, 

After poking fun at me, because, the “ Sunshine” course being 
endede Tommy meets King Sol face to face and ‘has it out 
with him,” my critic proceeds to difcuss the limits within which 
the imagination may be appealed to as a factor in scientific 
education, and while I agree with him in the main, I am tempted 
gn passing to remind him of what Tyngall terms ‘the scientific 
use of the imagination,” toewhich the clearness and (to me) the 
charm of his own lectures is largely due Be that as it may, in 
one of “‘ Nature’s Story Books” I feel fully justified ın employ- 
ing, wethin the limits of strentefie accuracy, any or all of the 
powers of the mind, which shall help children and others to vea/zze- 
the relation they befr to their syrroundings, assured that in a 
course based upon some hundreds of experiments synthetically 
worked out and deductions made—a course whose main object 
1s to lead children to go direct to Nature, vza experiment, for 
their knowledge, there 1s little danger that the imagination be 
cultivated at the expense of the reasoning faculties The ex- 
perience of the writer 1s that the children attending the lectures 
became extremely critical—a state of mind which, although of 
inestimable value in acquiring knowledge, ıs not one of the 
happiest ın other respects Therefore it was thought desirable 
te provade them with some necessary ballast, and this is my defence 
of the hypnotic visit to the moon, and the other two chapters to 
which the criti alludes 
$ Natural science apart, it seems to me that the tendency of the 
school-teaching of to-day 1s calculated rather to make children 
hard and matter of fact For this réason I have endeavoured’ 
m these Sunshine Stories to interest chjldren 10 the poetry of 
their common lives, myself playing somewhat the 7ôle of am 
optical instrument, presenting images sometimes real, some- 
times virtual of those physical beauties which touch them at 
every point The fact that “C V B” recognizes in ‘ Sun- 
shine” the 7 ea/zsm which the ‘‘ picturesque language” was 1n- 
tended to convey, disposes of the case of my Cape Town 
reviewer, who mildly insinuates that I have been guilty of some 
jraud upon little children in calling ‘ Sunshine” a story-book 
Therefore I am the more glad that “C V B ” agrees with me 
that the mathematical side of these questions should not be 
obtruded There are so many excellent text-books which 
supply that information for older pupils I need not say 
that I shall be most happy to add the exception in the 
case of the rambow I thank him also for pointing out a 
passage in the notes where an additional clause 1s necessary, 
owing to the transposition of a paragraph But I take excep- 
tion to the statement about the top, for it is evident that the 
experiment ıs not made under the same conditions as that which 
“C V B” has in mind, because my boys get green and he 
gets (he says) white, or nearly white The home experiment 
reads ‘‘I am giving each of you squares of coloured paper to 
take home . then you may have the papers to put on your 
tops—e g, cover half blue and half yellow, spin the top and 
you will see green ” A note on page 341 refers to the kind of 
paper Now it seems to me from the expression ‘‘ painted 
disc,” which “C V B” has made use of, that possibly he may 
have had Clerk Maxwell’s top m mind when he wiote 

When I say toa boy, ‘‘Here are two squares of paper, one blue 
and one yellow ; when you've done so and so, you can have the 
paper to keep—cover your top, half yellow, half blue, &c ,” the 
lad understands me, and when I am not there he takes out his 
halfpenny whip-top, tears a piece of the blue paper, and 
rendering tt slightly adhesive hammers it down on the top with 
his right fist, he tears a sımılar piece and treats ıt ın the same 
way, and so on until he has covered half Then he takes the 
yellow paper and covers the other half with regular patches of 
yellow He spins the top and sees green 
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How different is this fiom Clerk Maxwell’s top Clerk Max: 
well selected for his top the purest of paper and pigngents He 
endeavoured to match the spectral colours (considerably diluted) 
He selected a scarlet red with a tinge of orange like or&ge-1 ed 
ver milion, lying in the spectrum one-thud the way towdtds D, 
between the lines C and D Hais green was one fourth the d@- 
tance from E, between E and F, and resenfbled emerald green 
He also selected a blue violet midway between F and G, 
which was imitated by that purgst of colours—yltramerine Now 
let us try the given experiment under the favourable conditions 
guaranteed by Maxwell’s discs, viz, the purest of coloyrs 
painted on Whatman’s paper Taking up a disc of ultramarine 
and another of pale (not orange) chrome yellow, and conceal- 
ing half of one disc behind the other, on rotating the compoumi 
dase so that the eye shallieceive simultaneously blue and yellow 
light, the result 1s not white or even practically white, but a 
grey, tinged with yellow By a careful adjustment, hiding more 
of the yellow and exposing More of the blue (thereby atesing 
the proportions of the text), it 1s possible to get rid of this 
yellowness and to obtain an absolutely neutral grey which „ıt 


might be possible to persuade some grown-up “people wepre-, 


sented white, but which on analysis®* yields 714 per cent black 
to 284 per cent white This may be proved by revolving a 
disc of black and white sectors in the above proportions, the 
results in each case being identical But even this result, un- 
satisfactory as it 18, does not apply to the passage quoted in 
the test, in which no special cqnditions are*bbserved I maim- 
tain what is easily proved by experiment in less time thanit takes 
to write it, that when ordinary colours, eg, gamboge and 
Piussian blue, are used, the residual light is green 1 

I fear that already this letter 1s too long, and since I do 
not wish to monopolize the space kmdly placed at the dis- 
posal of your correspondents, I must defer the consideration 
of the annotations on soap films The other points are dealt 
with in the preface AMY JOHNSON 

52 Lowe: Sloane Street, S W , October 12 bd 


I po not think that the observations on my réView of “ Sun- 
shine” require more than a very short answer e 

I considered that the authoress had not by any means cleared 
the confusion which usually exists as to the meaning of the 
expression ‘‘ mixing of colours ” It 1s applied both to the case 
where two or more colours are seen superposed, e ¢ by spin- 
ning coloured pape: where the resultant tint 15 due to the sum 
of the separate colours in the constituents, and to the case of 
mixed pigments where the resultant tint ıs that which 1s com- 
mon to the constituents. Now as the common “paint box” 
rule says that blue and yellow make green, that is that blue 
and yellow pigments mixed produce a green pigment, it seems 
to me very misleading to say ‘‘ Cover half (of your top) blue 
and half yellow and you will see green” Of course it may 
happen that the slight departure from white which will be ob- 
served may be m a greenish direction, but ıt may also be inclmed 
towards pink, or, for anything I know, towards any other 
colour The one thing it will not do, however, is to make 
a green such as is obtained by mixing the pigments, and such 
as I fancy from the context any one woild expect C V B 





The Photography of an Image by Reflection 


THE great utility of spark photography for obtammg time 
records of quickly-moving objects must be apparent to all 
who know the experiments of Mr C Bell, Prof Boys, and 
Lord Rayleigh By means of spark photography the shadow of 
any object such as a jet of water, a flying bullet, or a broken soap 
film can be produced with perfect definition The shadow of 
the moving object illuminated by an electric spark ıs thrown on 
toa sensitive plate in a dark room, and the plate 1s developed 
in the usual manner The process of spark shadow photogiaphy 
will be found, I believe, of great service in physiological research 
With a view to try this I attached a long sensitive plate to the 
traversing carriage of a chronograph , the moving carriage closed 
and opened the primary circuit of an induction coil at pre- 


t The purport of the experiment will be best understood if I state that it 
rollows a series of chapters on colour, viz the rainbow, the spectrum, its 
ecomposition by refraction and by reflection, while the last chapter dis- 
cusses and explains, with experiments, the question of spectral hghts versus 
pigments The common surface papers, which the children are datly im the 
habit of using, are then analysed by the prism and found to be anything but 
monochromatic 
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arranged e@ual intervals of time In front of the moving late a 
frog’s heart was placed ma slit on a screen, at each break a 
shad@w of the heart was thrown on to the plate-by means of the 
mduced spark By this*means thirty positions ofthe heart were 
registered , the pictures were all sharp and clear I ‘have also 
used the same method for photographing the movgments of ın- 
sects 

Since these experiments which I showed dm ing the University 
Extgnsion Meeting in_Oxdord this year, I have made several 


attempts to get spark Photographs of the front view of objects", 


(not their shafpws) In my first experiments the objects were 
ilumingtedby'an electric spark, the image being received on a 
plage in an Qtinary camera J found that so much useful light 
was shut off by éRe lanse$ that only a dim picture could be 
produced A quartz lens was next trie and the results were 
rathe® better I then determined to use no lens, but in its place 
a stlvered mirror A concave reflector made by silvering a con- 
cave lens ofabout roc m diameter was so placed that it*reflected 
the fnage bf a. whe paper star 7c m diameter, revolving about 
60 times 1n® second, on to an ordinary photographic plate, the 
tatal length tfa¥erse@ by the hght being 80 am 
ilumifated with a spark exactly similar to that used in th 

*prévious experiment®, on development a good picture of the star 
came out The reflector was neither well made nor well silvered 
The idea was suggested by observing some spark photographs d 
obtained of waves on the surface of mercury reflecting light” 
When a steady lights used a photograph of any object 18 
readily obtamed by reflection fiom a suitable mirror Prob- 
ably a steel surface would be best The mirror and plate 
were placed in a long box provided with a hole at one 
end through which the light reflected from the object passed 
A few experiments made on living objects to test the time of 
exposure ın Reflection Photography showed that in order to 
avoid over-exposure, a very rapid shutter must be used 

° FREDERICK J SMITH 
Trinity College, Oxford, October 25 
e AE 
Induction and Deduction 

As your correspondent invites discussion on this subject I hope 
you will allow me to repeat ın anew form the views I expressed 
upon ıt in your columns some months ago I quite agree with 
Mr Russel in maintaining that ‘true induction 1s utterly un- 
able to yield us any conclusion that is more than probable and 
appioximate,” underganding by induction inference from one 
or more special cases toa more general rule But on the other 
hand ıt appears to me that Miss Jones’s criticism 1s quite de- 
structive of Mı Russel’s interpretation of geometrical ,easoning 
The pomt which both have missed I believe to be this, that a, 
proposition stated in given words, such as the enunciation of 
Euchd’s fons astnorum does not always and to every one con- 
vey the same information , and if it ıs meant in one sense its 
degree of vehability, and the method by which it must be 
proved, will be quite défferent from what they would be if it 
were meant in another There are at least three different kinds 
of interpretation which may thus be put upon the proposition, 
It may mean (1) the triangle used to illustrate this proposition 
has equal sides , therefore ıt has equal angles , or (2) I have con- 
ceived a triangle which has equal sides, therefore I have con- 
ceived one which has equal angles , or (3) the connotation ascribed 
by the adjective ‘‘isosceles” implies the connotation ‘‘having 
equal sides ” f 

It 1s not necessary for me here to dwell upon the distinction 
between the first two mterpretations , but the difference be- 
tween either of them and the third 1s that this latter gives us no 
information about any real thing or concept, but only about 
what 1s imphed by using certain terms And this latter kind of 
information clearly does not require to be based upon any real 
knowledge of things but may be based solely on definitions of 
woids Arguments with propositions interpreted only in 
this sense are what I call symbolic arguments , and symbolic 
conclusions therefore give no real information unless they can 
be interpreted by the aid of real assertions, such as “I can 
conceive,” or ‘‘ There actually exist, things possessing the 
connotations ascribed to these terms by their definitions ” 

Tf this distinction has not before been recognized, it 1s because 
in post logical discussions we can in this way give a real mean- 
ing to our arguments In elementary geometry, for example, 
we can—with more or less effort-——conceive things, or even 
actually draw them, which answer our definitions with 
sufficient accuracy And, indeed, the reason why ‘‘ Euclid ” 


The star was g” 
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afd “Newton” are generally considered to yield a mose valuable 
mental training than such subjects as analytical geometry ıs that 
the older authors, perhaps because they were a bit afragd of 
purely symbolic argument, tried constantly to keep real pictures 
and ideas befor the minds of therr readers” But even so our con- 
viction of the truth of any but the simplest theorems of geometry 
depends chiefly on the symbolic argument, not on the realization 
ın succession of the actuality of the relations and operations 
discussed ın the course of the proof „This 1s perhaps sufficiently 
obviousin the higher branches of even Bmclidian geometiy, But 
*it becomes absolutely indisputable when we reach auch theorems 
as “* Any two conics in one plane intersect in four þoigts 3? Not 
only may some of the-e points be at an infinittdftance, but 
some, or all, may be what 1s called, on the Zags a non lucendo 
punciple, ‘‘imaginaryé’, that is, they may be such tha they 

cannot be imagined by anybody, much less actually drawn © 
Accordingly I cannot admit that the theorems of geometry 
are established by induction at all If they are interpreted in 
ethe: of the first two ways I have describgl, theyeare anly 
particular propositions, and the tnference from thel a general 


Tee would no more yield a ‘‘ mathematical certainty” in 
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this case than in any other And though the third way of 
Roking at the proposition may be paraparased mto a foren 
which appears general (e g, anything which may fairly be called 
‘an isosceles triangle” may also be said ‘to have two equal 
aigles”), it 1s really only a particula. proposition about the 
words ‘‘isosceles triangle,” and so on Its wide applicability 
and usefulness depends on the fact that we can, and do, oftea 
find things which can fairly be called isosceles triangles , but ıt 
must be admitted that the assertion that, on any given occasion, 
we have found such a thing,—is not a mathematical certainty If 
the triangle in question 1s an objective one, we can only say that 
1t 1s probably, or approximately, isosceles , and though perhaps 
we may subjectively conceive j erfectly isosceles triangles, and 
so regard the fons astnorum as a subjective necessary trath, it 
must be doubtful whether we could do so 1m the case of a more 
complex pioposition such as Pascal's Theorem, and ft 1s quate 
certain that we could not d» so in the case of such theorem$ as 
that about the intersections of two conics 

It ıs to be hoped, therefore, that lygicians will come to 
recognize the importance of symbolic reasoning, as mathe- 
maticians have already done And when they do so we may 
hope for this further advantage, that they in turn will teach 
mathematicians and others not to confuse a purely symbolic with 
a real conclusion—not to assume that,*because they have 
correctly proved a conclusion symbolically, that ıt therefore 
necessarily gives any information about real things, or even 1eal 
concepts Epwarp T Dixon 

Trin Coll » Cambs , October 22 


Bell's Idea of a new Anatomy of the Brain 


tn Nature of October 27 the wnteg of the review of Mr 
Horsley’s ‘‘Structure and Functions of the Brain,” speaking of the 
rarity of the above book, states that he only knows of one copy 
in London, viz , that in the British Museum It may be useful 
to some of your readers to know that there 1s a very interesting 
copy in the library of the Royal College of Surgeons It 1s the 
presentation copy to Dr Roget “ from Mr C Bell, 34, Soho 
Square” by Dr Roget ıt was given to Lady Bell, who pre 
sented it to the Royal College of Surgeons through Mr Alex- 
ander Shaw ° 

Mr Shaw has added in MS a copy of the letter received 
from the printers fixing the original date of publication, and also 
the lst of persons to whom presentation copies were sent The 
letter and the hist are both published ın Mr Shaw’s reprint of the 
Tract in the Journal of Anatomy, ol m, 1869 

Jas B BAILEY, 


October 27 Libiarian Roy Coll Surgeons 





Photographic Dry Plates 


In reference to ‘“ Prevention’s ’ note on Photographic Dry 
Plates, one cannot but agree with him that packets should be 
dated when issued from the factory 

I would venture, however, to suggest that good makers’ plates 
do not deteriorate within a reasonable length of time 

As an illustration of my experience I may mention that in 
Apnil this year I opened a box of plates (4 plate Extra Rapid) 
which I bought in July 1886 
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Thad cafned them ona three months’ tour ın the Mediter- 
anean in 18§8 and had taken no special care of them since 

They proved in every way as good as new, both tn sensitive- 
ness, an@ perfectyon and evenness of film 


e ARTHUR E Brown 
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THE GENUS SPHENOPHYLLUM 


e 
s 
N OTWITHSTANDING fhe smallsize and compara- 

» tve scarcity of the plants belonging to this Palao- 
zoic genus, they have long attracted a rather unusual 
amount of ahaa This has been partly due to their 
péculiar external forms, which suggested even to the 
earliest observers the idea of 1esemblances to the Marsi- 
hæ, bur the interest they have excited has been further 
increased of late years By discoveries respecting the 
peculiar organizations of their stems In 1822 Adolph 
Brongniart assigned to them the name of “ Spenophyl- 
htts,”, and im 1823 Sternbeig figured some of them 
finder the generic title of “ Rotularia ! Sternberg’s 
figures appea.ed in his ‘ Versuch eine: Geognostisch- 
Botanischen Darstellung der Flora der Vorwelt,” 
which work is now best known through the French 
translation of it Ps Comte de Bray To the first of his 
specimens figmed’ (Wc ct, tab axvi, figs 4a and 34), 
Sternberg gave the name of Rotularza pusilla, and the 
example so designated is very characteristic of the 
simpler type of the group, in which we have a somewhat 
branched stem, with verticils of wedge-shaped leaves 
at each node A second foim was figured on a late: plate 
of the same work Itis interesting to note that Stern- 
berg associated wuh these figures the observation, 
“ Planta organisatione follorum Marsileis, forma cauls 
Happum Maritima” The generic name thus given by 
this author represents the rotate arrangements of the 
leaves in each verticil,as the wedge-shaped contour of 
each separate leaf ıs further indicated by Brongniart’s 
generic term, “Sphenophylhtes, In 1820 Von Schlot- 
heim had also included similar examples in his too com- 
prehensive genus, “ Palmacites-”* 

In 1828 Brongmiait published his classic “ Prodrome 
d'une Histoire des Végétaux Fossiles,” m which work 
we find the generic name of these plants changed to 
Sphenophyllum, which name they have retained to the 
presenttime In this work Brongniart examines m some 
detail the probable affinities of these plants, which even 
in 1822 he inclined to regard as having some affintties 
with the Marsilee He defines them as having six, 
eight, ten, or twelve leaves in each nodal verticil, each 
leaf being wedge-shaped , sometimes entue, truncated at 
its apex, which ıs denticulate In some otbers these 
leaves are bilobed, and in other species they are not only 
profoundly bifid, but each of these lobes 1s erthe: divided 
into two, or their ends aie laciniated Lastly, in some 
cases the lobes become narrow and linear Brongmiart 
here compares these leaves with those of Ceratophyllum 
and Marsilea, concluding with the statement, “ We 
cannot fo. the moment decide between these two rela- 
tionships” At this date the fructification was wholly 
unknown 

In his introduction tothe “ Natural System of Botany, 
p 37, Brongmiart again reverts to the idea that Sphe- 
nophyllum had Marsileaceous affinities 

In 1831 the authors of the “ Fossil Flora of Great 
Britain” conmenced their publication of that work, 
and ın one of its early numbers they figured and 
described under the name of Sfenophyllum crosum 
what appears to be identical with the first 
figure published by Sternberg When discussing 
the relationships of this plant, Lindley and Hutton 


” 


These figures were preceded in 1709 by a still earlier one by Scheuchzer 
in his “ Herbar.um Diluvianum ” (Coemans and Kicks, “Monographie des 
Sphenophyllum d’ Europe ’’) 

2t Due Petrafactenkunde auf ihrem je'zigen Standpuncte,” 
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reject Brongniart’s idea of its possible affinity to th 
Marsilee, mclining to the behef that ıt approdthed nearer 
to the Comferæ, and especially to Salisburia This 
impression they retained when, at a later date, they 
described a second species of the same genus e 

In his “Tableau des Genres de ¥égétaux® Fossiles,” 
published ın 1849, Brongmiart returns to the subject He 
here calls attention to the geadiness with whian Spheno- 
phyllum may be confounded with the genus Astero- 
phyllites, which some forms of the former genus closely 
resemble , but he again repeats that the two can be dis- 
tinguished by the fact that in the formes genus the leaves 
never exceed ten in number, whilst their form 1s triangular 
with a truncated summit He again dwells upon the 
fact that in some Sphenophylla the leaves becogne so 
deeply lobed, narrow, aad linear, as to be easily mis- 
taken for those of Asterophyllites He now affirms that 
the fructification 1s closely related to that of Astero- 
phyllites ‘ , ae 

As to the affinities of Sphenophyllum, Brongniart now 
asks, “ Does the plant combine the leaves of a Marsilea 
with the verticillate of an Equisetum, or 1s it a Gymno- 
spermous Phanerogam, the leaves of which approach those 
of the Gingko?” He does not answer the question, but 
concludes that this cannot be done until the fructification 
of the plant is better understood 

In 1864 a monograph on the species of the genus was 
published by M Eugene Coemans and M J Kickz, but 
the authors make no serious effort to solve the vexed 
question of the affinities of the genus 

We now enter upon a new stage in the history of the 
genus In 1870, M Renault presented an important 
memoir to the French Academy of Science, which, "for 
the first time, threw light upon the internal orgar&zatich, 
especially of the stems, of Sphenophyllum, He described 
two examples, one from Autun and the other from 9t 
Etienne, both of which eahibited a structme wholly 
diflerent from that of any plant previously known, recent 
or fossi] In the centre of each stem was a primary 
vascular bundle, the® transverse section of which was a 
triangle with three concave sides and three prolonged, 
nariow, intermediate arms This axial organ underwent 
no subsequent growth after its first formation But ıt 
was invested by a secondary zone, which was deposited 
upon the primary triangle Jayer after layer hke a 
secondary xylem, producing a circular axis, which en- 
larged as the plant advancedin age But this secondary 
growth did‘ not consist of layers of vessels, but of 
vertical columns of thick-walled cubical cells The 
cortex also exhibited specially distinctive features These 
discoveries made ıt clear that Sphenophyllum constituted, 
not only a very distinct genus, but a type of plant far 
removed from everything previously described 

It fell to my lot to make the next advances in our 
knowledge of this genus In 1871 I described in the 
memoirs of the Literary and Philosophical Society of 
Mancheste1 a new fructification, to which further refer- 
ence will be made later on In 1872 I obtained from the 
Oldham deposits some new stems which obviously be- 
longed to the same type as those discovered by M 
Renault, but from which they differed in important points 
of detail These were described in my Memonr, Part V, 
published in the Philosophical Transactions for 1874 
‘Transverse sections of these closely resembled ın then 
dominant features M Renault’s corresponding ones, but 
with two differences When my plants attained to a 
certain stage of their exogenous growth, a well-defined 
circular boundary marked a temporary arrest of that 
growth, but which started afresh from a zone of much 
smaller vessels (Joc cz¢ Pi II, Figs rr and 12), that 
increased in size as the diameter of the axis in- 
creased, as they had previously done in the more 
internal series Still greater and more tmportant differ- 
ences presented themselves in the longitudinal sections 
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The zones of secondary or exogenously developed xylem, 
whigh in M Renault’s examples consisted solely of verti- 
columns of thick-walled, cubical cells, were composed, 
in mine, of true trachedal vessels with reticufated (not 
with bordered pits) walls , presumably a higher stage of 
development Another new and more advanced feature 
than characterise Renault’s cells, seen best ın tangential 
segtions of this gone (oc ct Fig 13), was the 
existence, between contiguous tracheids, of vertical, 
but interrupted, series of small cells, which I can 
only fegæg eas rudimentary medullary rays In the 
same merfoir (Zec cof PL IV) a still more distinct form 
fromethe Burntisland deposits in Wifeshire was figured 
andedescribed M Renault and Count Solms Laubach 
refuse to recognize a Sphenophyllum in this type, but 
they have not yet convinced me that I am in*error on 
theo , The fact is that, though widely aberrarit 
from *th® form described above, it scarcely differs 
more, fron? “that® form than the Matter does from 
M Renault’s examples s 

But my Oldham specimens raised another debated 
question When the Memoir V was published, all 
authorities agreed that the maximum number ofetrife 
leaves in each verticil was ten or twelve , that, however 
deeply subdivided, their outline was a sphenoid one, and 
not linear, and that they were multinerved But Iam 
still convinced that ın my specimens there were more 
than twenty such leaves, that they were hnear in 
outline, and had a single median nerve It followed 
that, continuing to accept the existing definitions of the 
genus Sphenophyllum, my plant was Asterophyllo:d 
rather thfén Sphenophylloid I am now prepared to 
admit tlt it is a Sphenophyllum, but only on the con- 
ditton that we alter our definitions of the latter genus, 
and admit the possibility that some of the forms may 
possess twenty or more undivided and linear leaves 
The accumulating evidence that the foliage of at least 
some of the Sphenophylla was dimorphic makes the 
acceptance of my proposition a matter of necessity 

Yet more recent researches have revealed new and 
important facts connected with the history of these 
plants I have already alluded to the new fructification 
which I described in 1871, and to which I gave the name 
of Volkmannia Dawson M Renaults memoir already 
noticed was laid before the French Academy in May 
1870, and noticed in the Comptes Rendus of that date ; 
but owing to accidents growing out of the Siege of Paris, 
it was not published until three years later Mean- 
while my memor on Volkmannia Dawson was 
published, and a copy of ıt forwarded to M, Brongniart 
After giving details of the structure of the strobilus 
I arrived at the conclusion that “it is the fruit 
either of Asterophylhtes or of Sphenophyllum ” 

Two years Jater M Renault’s memoir of 1870 was 
combined with a second one on the same subject, and pub- 
hshed It contained a note by M Brongniart, referring 
to my memoir of 1871,1n which note he says, “ This work 
agrees ın many important points with the results obtained 
a year previously by M Renault, though Mr. Wilhamson 
was unacquainted with the article in the Comptes Rendus 
of May 30, 1870 The fossil plant studied by Mr Wiliam- 
son, and named by him Volkinanma Dawsonz, doubtless 
differs, at least specifically, from that described by M 
Renault, by the form of the central vascular bundle, and 
by the absence of the zones of quadiangula: cells which 
surround it in the French specimens, cells which in 
consequence of the thickness of their walls would not be 
readily destroyed ” 1 


vi Brongmart has here failed to comprehend an important pomt The 
cells, the absence of which he notices, really belonged to the secondary 
xylem of the older stem, which did not become developed in the youngest 
twigs But tt was only upon these twigs that the fructifications were 
formed, and of which they were but extensiong Hence their absence was 
merely a consequence of difference of age, afd not a feature of specific 
value 
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In 1890 I figured in my Memoir XYIII (Phil Trans 
1890) a transverse section of what was obviously a stem 
of Bowmanites Dawson:z, m which the primary tnanfular 
axis of the sfrobilus was invested by a thick zone of 
the secondary xylem So far as the arrangement of 
its tissues i$ concerned this stem 1s constructed on 
exactly the same plan as appears m M Renault’s and my 
own Sphenophylla In describing it I further said, “We 


nust wite Sphenophyllum with sofhe forms of Astero- 


phyllites in the same genus It 1s equally clear that 
Bowmanites, though its peculiar fiuctificatioy® demon- 
strates that it constitutes a perfectly digtinct’ genus, bas 
strongly marked features of affinity in the structyre of 
its stem to the Sphenophylloid type” ° 
The above reference to differences between the fructifi- 
cation of Bowmanites and of Sphenophyllum were based 
wpon the minute description of the frugts of she patter 
plant, published by M Renault (“Etudes sir $æ Terrain 


g Houiller de Commentry,” pp 481-2) @host RREA g 
iffer widely from what exists in my Bowmanites, Dut 


+ 


enault distinctly identifies them with®the fructificatién 
of Sphenophyllum I obtained additional and impor- 
tapt.specimens of Bowmanites in 1890, which threw 
much new hght upon its organization, and which were 
recorded in my Memoir XVIII (Phil Trans 1891) 

In July last an important communication was laid 
before the Academy of Sciences by my friend M Zeiller, 
the distinguished director of the Superior National 
School of Mines at Paris In it he records his identi- 
fication of a fructification of a Sphenophyllum of the 
type of S pusillum of Sternberg and S erosum of Lindley 
and Hutton, with my Bowmanzies Dawsom If this 
determination 1s correct, and I see no reason for doubting 
that it 3 so, we now have some more definite facts than 
we have hitherto possessed, guiding us alike ın identifying 
the true fructification of Sphenophyllum and in deter- 
mining its position in the vegetable kingdom 

Before explaming M Zeiller’s observations more in 
detail, a few words explanatory of the structure of 
Bowmanites will make M Zeiller’s views more intelligible 
to the reader y 

The accompanyıng diagram represents two nodes and 





one mternode from a vertical section of this fruit, with 
the sporangia and three sporangiophores z% sztu 

So far as external contours are concerned, 21t 1s undis- 
tinguishable from many of the true Calamarian forms of 
fructification It1is only when cut into sections that its 
characteristics can be discovered Its central axis (a) 
has nodes (4) at short and regular intervals, and at each 
node 1s a verticil of from 16 to 20 sporophylles "or 
fertile bracts (¢) At their basal portions these bracts are 
coalesced into a legticular disk (4), from the margin of 
which the thinner and narrowing bracts extend upwards, 
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pveriapping from two to three internodes From the 
upper suwfce of the disk numerous slender sporangio- 
phores,(e) spring, each one proceeding upwards and 
outwayds, to Become attached to the uger or distal 
exgremuty of a large oval sporangiwm (/) Each of these 
sporangiofhores has running through it a small bundle 
of barred tracheids, which terminate at the point of 
attachme to, the spoyangrum Each tracheal 
bundle 1s a prolongation of one ofa circle of similar ones 
that ascend from the central axis into the disks These 
fructifications, besides being manifestly eusporangiate, 
are extremely characteristic of the plant, nothing iden- 
tial with them having been observed by any of the 
authors who have investigated the Carboniferous strobili 
After these illustrations I will allow M Zeiller to explain 
his views in his own words e After referring to the 
details given in my Memoir XVIII, M Zeller says — 

“T’aspect de ces sporanges, ainsi attachés au bout 
dÊ ces pédictlles recourbés, est gxactement, à part les 
diménsions moindres, ælu: de sporocarpes de Marszlea 

L’analogie parait du resten’étre pas purement superficielle, 
M Williamson a reconnu en effet, dans le pédicelle de 
chaque sporange, un cordon vasculaire bien caractérisé, 
qui prouve qu'on n’a pas affaire là à une simple formation 
épidermique, comme pour les: sporanges de Fougères ou 
de Lycopodinées I] faut, à ce qu’1l semble, regarder ces 
pédicelles comme représentant des lobes ventraux des 
bractées, analogues au lobe fertile des fiondes d’Ophio- 
glossées, ou à ceux des Marsiliacées , seulement ils portent 
a leur extrémité non pas une série de sporanges comme 
chez Jes premières, ou plusieurs sores comme chez ces 
dernières, mais un sporange unique à paro. formée 
d'ne seule assise de cellules ” 

e“ Descette constitution des épis du Sphen cunezfolzun! 
ul report que, si les Sphenophyllum rappellent les 
Lycopodinées par la structure de leur axe, tls s’en élor- 
gnent notablement par la disposition toute spéciale de 
leur apparel fructtficateur, qui etend à les rapprocher 
plutôt des Rhizocarpées, et quwils dowent donc bien 
décidément être considéré comme® formant une classe 
distincte parm les Cryptogames vasculaires”? Agree- 
ing thoroughly with these conclusions further comments 
are needless WM CRAWFORD WILLIAMSON 


DENDRITIC FORMS 


THE curious appearances presented by certain native 

specimens of silica have been observed for so long, 
that it 1s somewhat surprising that so httle 1s known 
about their real constitution and mode of formation 

Rock-crystal is frequently found to contain bubbles of 
liquid, usually either water, carbon dioxide, or petroleum, 
or crystals, such as scales of mica, forming aventurine, and 
fibres, such as asbestos, forming cat’s-eye More rarely, 
however, forms of apparently vegetable origin are seen , 
one of the most remarkable specimens ıs a prolate 
spheroid, about five inches long and four inches across, 
cut from a clear colourless rock-crystal, in which are 
embedded numerous fiagments about the size of a large 
pea, presenting the exact appearance of club-moss 

Agate 1s frequently found with distinct coloured layers, 
either flat or distorted, and usually miuk-white, red, brown, 
or black It 1s then known as onyx 

More rarely, agates are found with markings hke moss 
or foliage distributed through them , they are then known 
as moss-agates, or Mocha stones 

In 1814, Dr J MacCulloch described some cryptogamic 
forms in the agates of Dunglas (Geological Trans, 1, 


The species of Sphenophyllum to which M Zeiller’s strobili were 
attached 
2 Comptes Rendus des Séances de l'Académie des Sciences, Pans, 


July rz, 1892 
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1v ,398) Itıs stated that the Earl of Powys pbssesses 
onyx containing the chrysalis of a moth ., Ñ 

It seems to be generally assumed, without any strong 
evidence, that rock-crystal and agate have beef formed 
from solution in water, possibly superheated, ed that 
in such cases as those mentioned above, vargus crystal- 
lne or fibrous minerals and low fornfs of plant life have 
been inclosed during the process of solidificatgon ° 

Though this explanatio 1s very posstbly tfe in many 
cases, ıt does not account for all the appearances seen m, 
moss-agates ; and another possible mode of formation 
. ray be suggested by a brief account of some experiments 
made moie than twenty years ago ° e 

Ordinary crystals of ferrous sulphate dissolve readily 
in cold water , but 1f they are placed in a dilute solution 
of an alkaline silicate, an entirely new series of phew#omena 
are produced, which wei® first described by J D Heaton, 
MD, ina paper “On certain Simulations of Vegetable 
Growths by Mineral Substances” (Brit Assoc Reppit, 
1867, p 83) Onimmersing crystals of ferrous stlphate 
in a solution of sodium silicate Of the density 1 065, very 
beautiful aiborizations will soon begin to shoot perpen- 
dicularly upwards, attaming the height of three or four 
inches in a few hours In a weaker solution roots can 
be caused to shoot downwards from assuspended crystal 
The fibres contain silica and tron (less the weaker the 
solution) , they are brittle, and more dense than the hquıd 
in which they are formed Examined by the microscope, 
the ultimate ramifications are cylinduical, tapering tubes, 
the walls of which are granular, showing no sign of crys- 
talhzation The ioots are more abiupt and occasionally 
club-shaped in their terminations The growth 1s inter- 
stitial hke that of organized living tissue “ Suppoyng 
such purely mineral substances to have been formed gn 
by-gone geological eras, and to have been accidentally 
fossilized in some primary or other ancrent rock, they 
would very probably, when discovered by recent inves@- 
gation, be pronounced to be an evidence of organized 
beings having existed €ontemporaneously with the forma- 
tion of such rock” , 

In the following year a similar observation was made 
by Prof W C Roberts-Austen (J C S, 1868, xx1. 274) 
A solution containing 49 per cent of silica, when 
allowed to gelatinize, and dried for two days over sul- 
phuric acid, left a solid residue similar to opal from 
Zimapan, but containing 21 4 per cent of water All the 
specimens of jelly died in air contained denduitic forms, 
varying in size from o2 to o5 mm When magnified 
90 times they appeared as radiating fibres, when the 
power was increased to 700 times linear, each fibre re- 
solved itself into a series of elongated beaded cells with 
clusters of circular cells at intervals Mr Slack indicated 
their remarkable analogy to common blue mould or 
mildew The cells appeared to be hollow, and did not 
blacken with sulphuric acid 

A few years later I repeated Dr Heaton’s experiments, 
and made some additional ones, a brief account of which 
may induce some one with better means at his disposal 
to investigate an interesting and somewhat neglected 
subject 

Ifa ciystal of copper sulphate be suspended ım a solu- 
tion of potassium silicate, which has been carefully 
neutralized and has a density of 1.065, 1n the course of 
a few minutes a hollow green column will be seen to run 
down from the crystal to the bottom of the beaker 
Sodium silicate may be used instead of potassium sili- 
cate, but the appearance and rapidity of the growth 1s 
somewhat changed The solution may be neutralized 
with hydrogen sulphate, chloride, or acetate, but hydrogen 
fluoride appeais to prevent all growth If the solution 
has a density less than 1 06, no growth occurs, and the 
crystals generally dissolve , the weaker the solution down 
to this hmit the more rapid the growth If the solution 
be stionger, the time required for the growth to com- 
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mence may be lenfthened from minutes to mary dfys. 
If the density be above I 25, no growth takes place 

Sopper sulphate gives the best results, but it may be 
replaced by ferrous* manganous, or nickel sulphate , with 
changes in the shape, and of course in the colour, of the 
growths. The growths take place most weadily from a 
clean sharp crystal, and always from an angle or edge , 
an edge obtained by cleavage requires more time Other 
salts besides the gulfhates may be used, but do not act 
so rapidly „probably owing to less perfect crystallizatiow 
of the specimens used 

In‘a ne@utfal or very feebly alkaline solution the growths 
ake comparatiyely raped, and consist of long, branching, 
tapefing fibres, not unhke the roets of a tree They 
grdv rather more rapidly downwards than upwards If 
the solutions be decidedly alkaline, the growths are much 
slower, and consist of fine stalks with comparatively large 
lufteps at the eftremities 


propprtion*ot the*metal used , they differ much ın colour 


4 


The tfbes.seem to be composed of silca with a a 


are more dense than the hquid in which they grow, a 
are insoluble in wate: or dilute acids When magnified 
100 times, the substance of the tube shéws no appearance 
of crystalline form, but seems to consist of concretudéne 
of ovoid granules In this particular it differs from the 
substance of lead or silver trees, and from the curious 
fibres of potassium, iodide, and chloride described by 
Mr Wauington (J C S,v, 136, vin, 31) 

It ıs generally assumed that the formation of onyx 1s 
due to the successive deposition of layers of silica 
coloured by different substances, but the following ex- 
periment suggests another possible method of formation, 
especially when the extreme permeability of gelatinous 
silica by liquids ıs remembered So readily are even 
thé hardest agates permeated by hot aqueous solutions 
of salts, that “staimng” is a common commercial 
process 

A httle too much sulphuric acid was accidentally added 
toa moderately strong solution of potassium silicate in 
which some crystals of copper sulphate were lying The 
copper sulphite dissolved, and the solution set to a 
uniform blue jelly After standing for about a week, the 
blue colour at the top of the jelly had separated ito a 
series of thin parallel coloured plates, leaving the Jelly 
between them colourless This curious separation of the 
colouring-matter gradually proceeded downwards, and 
reached the bottom of the precipitating glass in about a 
month The jelly gradually shrank, dried, and hardened, 
forming fragments cgnsisting of blue bands in a white 
mass SYDNEY LUPTON 





NOTES 

THERE will be a memorial celebration for A W von Hof- 
mann on November 12, arranged by the Deutsche Chemische 
Gesellschaft, at Berlin on the 25th anniversary of its foundation 
The Empress Fredenck and many German and foreign cele- 
brities have been invited to be present The proceedings, which 
will take place at the Berlin Town Hall, will include speeches 
on the history of the Society and on Hofmann, a ieview of pro- 
gress in chemical science by Hr Wislicenus, and choral music, 
performed by the members of the cathedral chor 


WE regret to have to record the death of Mr Robert Grant, 
F RS, Professor of Practical Astronomy at the Umversity of 
Glasgow He died at Grantown on-Spey, his native place, at 
the age of seventy-eight. 

Tue death of Dr Lowenherz, directo. of the Imperial 
Physical Institute, Berlin, has been announced He died at 
Berlin on Sunday last 

Prof ViırcHOW has been appointed an honorary member 
of the Imperial Russian Natural Philos&phy Society 
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yearın St Petersburg It will be organized by the Russian 
Geographical Society F a 


e 

THE American Microscopical Society offers prizes for the en- 
couragement of*microscopical reseaich, two of the value of 50 
dollars each, and two of the value of 25 dollars each, for the best 
papers which shall give the results of gn orginal investigation 
ade with the microscope, and relating to“inimal and plant hfe 
respectively, also two of the value of 30 and 15 doffars respec- 
tively for the best six photomicrographs in some Abject of 
animal or vegetable histology , and twe of the, same®value for 
=- the best collections of siz mounted slides Mlustrating some one 

biological subject ° 


In a letter to the Times on scientific titles and their abuse 
Prof Tilden has opened a subject of considegable nteress %o 
Itis well known that the letters Sdicating 


have no right to use them, and Prof Tilden gotes that an effort 
1s to be made to deal with this evil by getting a Bull before 
Paajiagjent ‘for the purpose of securmg to the respective 
societies the copyright of these letters” This, however, 1s a 
comparatively unimportant aspect of the question The real 
difficulty 1s that membership of scientific societies 1s frequently 
‘represented in courts of law or by candidates for public 
appointments as evidence of professional trustworthiness,” 
whereas 1n very many cases it does not at all necessarily imply 
any extensive or accurate knowledge of the subjects in which 
the societies are especially interested “Fellowship of the 
Royal Society, indicated by the letters F RS,” says Prof 
Tilden, ‘‘1s a real distinction which 1s justly prized But what 
1s the public to understand regarding such alliterations “as 
FBS,FCS,FES,FGS,FLS,FSS,FZS,and 
of FSA,MRI,FRAS,FRMS,FRGS,FRSE, 
&c > With the exception of one or two of the societies repre- 
sented here, admission is to be gained by almost any one whois 
willing to pay the customary contribution to the funds of the 
society, and who can get two or more members of the society to 
testify to Ins fitness for admission, which generally means re- 
spectability and a profession of interest in the subject, the cul- 
tivation of which 1s the object of the society” He adds that 
1f the public knew all about the societies no harm would arise , 
but “judges and barristers, and county councillors and town 
councillors cannot be expected to have this knowledge” Prof 
Tilden thinks that “ the only chance fora better state of things 
is for every member of these societies who respects himself to 
abandon the use of these unmeaning letters altogether” , but 
he fears that there 1s very little prospect of such a general reform 
while ‘fan Institute having for its president no less a person 
than the Heir Apparent to the throne condescends to bait its 
advertisements for subscribers with the offer of more letters The 
Times, discussing the subyect in a leading* article, expresses the 
opinion that in the main ‘‘ we must trust, imperfect though the 
security 1s, to the abihty of grown-up men and women to pro- 
tect themselves against a form of deception which has most hold 
over those who themselves covet the meaningless letters to 
which they blindly pin their farth ” 


THE weather curing the past week has been characterized by 

a marked increase of temperature and excessive rainfall, accom- 
panied by strong southerly winds and gales Between Wednes- 
day the 26th and Friday the 28th October, the temperature in 
parts of England increased upwards of 30°, while the air became 
very humid and unpleasant The continuance of comparatively 
ugh temperature, during which the thermometer reached 60°4n 
the central and southein parts of the kingdom, was due to the 
track of the depressions, causing a continual indraught of warm 
air from off the Atlantic On Thursday the 27ta ult , about 19 
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ugh of rain ‘was measured in the West of Ireland, and heavy 
fZils occurred, en the following days in the Midland counties A. 
further downpour, amounting to 14 inch m the Channel 
Islands, gnd to 1 #mch m London, occurred on Sunday might, 
and ghe amount which has fallen on the®east coast of Norfolk 
during the month of Qetober ıs about equal to three times the 
average Dying the first part of the present week, the dis- 
turbance whieh cawed the heavy,rainfall passed away, and a 
mall area of high pressure temporarily advanced over the 

nited Kingdom from the Atlantic, while the temperature fell 
several degrees, with must or fog ın places, but conditions were 
verp unsettled, and a®change of wind to the south-eastward m 
Treland gave indications of probable further disturbances 
During the week ended the 29th ultimo, the amount of bright 
sunshine exceeded the mean in ‘nearly all districts 


THE Meteorological Council have recently issued a summary of 
the Weekly Teather Repo: ifor the quarter ending September 1892, 
which ghows the rainfall and mean température in each district for 

ach similar quarter for the twenty-seven years 1866-92, grouped 
1n five yearly everages, and also the means for individual years 
from 1881 The average rainfall of the quarter for the whole 
of the British Islands gvas 10 2 inches, or only o 7 mch in excess 
of the mean for the whole period This result 1s almost entirely 
due to an excess in the grazing oi westein districts, amounting 
to r § inch, while in the wheat-producing or eastern districts 
the fall for the quarter ıs slightly below he mean The tempera- 
ture for the cuarter has been below the mean generally, for 
the whole of the country the deficiency amounted to 1° 8, and 
was 1° 7 inthe grazing districts and 1° 9 1n the wheat-producing 
districts Similar returns show that the excess of rainfall 
am8unte@ to 15 inch in the same quarter of 1891, prior to 
which there had een a series of seven dry quarters, while the 
temperature has been uniformly below the mean for six corre- 
sponding quarters The coldest quarter was im 1888, when the 
deficiency amounted to 2° 5, this bem, m fact, the coldest cor- 
iesponding quarter during the last twenty seven years 


THE late Mr George Grote, the historian of Greece, ex- 
pressed in writing, eight years before his death, a desire that 
after his decease his cramum should be opened and his brain 
weighed and exammed The task was undertaken by the late 
Prof John Marshall, and the results of his observations are set 
forth ın a full report printed ın the current number of the Foz nal 
of Anatomy end Phystolegy The entire encephalon was some- 
what above the average in size, 1f compared with the adult male 
brain at all ages If allowance be made for the effects of senile 
wasting, 1t must be regarded as a rather large brain, but not as 
an actually or especially large one ‘Lhere can be no doubt, 
however, that it was, at death, further diminished in size and 
weight through the effects of disease, as shown by its marked 
deviation from the ordinary ratio as compared with the body- 
weight As tested by the standard of macrocephaly adopted 
by Welcker, its utmost allowable weight was below that 
standard , and as contrasted with the encephala of certain other 
eminent men, it would find its place about one-third up from 
the lower end of the list The general form of the cranium was 
rather or nearly brachycephalic, but ıt was decidedly higher 
thanusual The cerebrum itself was, in accordance with the 
shape of the cranium, short, broad, and deep The cerebral 
convolutions were very massive, being not only broad and deep, 
but well folded, and marked with secondary sulc: This con- 
dition was observable all over the cerebrum, but chiefly re- 
markable in the frontal and parietal regions Studied in refer- 
ence to Dr Ferrter’s researches into the localization of function 
in the brain, the relative size of certam convolutions or groups 
of convolutions suggested some reflections as to individual 
peculiarities, but these reflections did not seem to Prof Marshall 


16 


NATURES 


e 
[NOVEMBER "3, 1892 
+ 





to be quite trustworthy, From the size and rıchħess of th 
convolutions, the sufficiency of the grey matterepoth on th 
surface and in the tenor of the hemispheres, and from the 
temarkable number of athe white fibres, espedially of the trans- 
verse commissural ones, the brain of Mr Grote 1s Pronounged 
to have been of very perfect and high orgenization.® 


Tue method of cleaning meycury adopted gt the Physikalisch- 
technische Reichsanstalt at Berlinis described in the Zeitschrift 
Jur Instrumentenkunde The raw materia] 1s brought in won 
bottles from Idria, It 1s filtered and dried, and twice distilled ina 
vacuum to get rid of the heavy metals Gueat care 1s takengto 
eliminate fatty vapours derived from greased valves and cocks, 
which 1s accomplished by means of a mercury pump working 
without a stopcock Finally, tie electro-positive metafs, such 
as zinc and the alkalies, are separated by electrolysis The 
mercury 1s precipitated from a solution of mercurous nitrate ob- 
tamed by the action of nytric acid on excess of mercury, The 
solution, together with the impure mercury acting as an anode, 
48 contaimed ın an outside glass vessel, into which a current from 
a Gulcher thermopile 1s conducted by an insulated platinum 
rod. ‘The cathode rod dips into an interior shallow glass vessel, 
m which the pure mercury ıs collected @n careful analysis it 
was found that no perceptible non-volatile residue was left by 
200 grammes of the punfied metal Thus the mercury 1s well 
fit for use in standard barometers and resistances 


WITH regard to the revival of animals after exposure to great 
cold, Herr Kochs (in the Brologisches Centralolatt) pomts out 
two things which retard formation of ice in the animal body. 
First, the body does not contain pure water, but salt and albufnen 
solutions, which only freeze under zeroC Thencapil&nity ahd 
adhesion hinder freezing Herr Kochs statessthat water in a 
glass tube ofo 3 too 4 mm diameter may be cooled to ~ 7° and 
even —10°C without freezing. With a diameter of only o 1 to 
0'2 mm the water 1s not*frozen, even though the end of the 
tube be put in freezmgliquid Thin liquid sheets between two 
glass plates behave ın the same way. Ifa salt solution freezes, 
the salts are excluded , and pure water, m freezing, gets nd of 
its absorbed gas Fresh blood, according to the author’s ex- 
periments, freezes only after being strongly cooled to ~15°C., 
and after complete elimination of gases and salts The blood 
corpuscles are dissolved and the blood loses colour The same 
elimination doubtless occurs m freezing of protoplasm Ex- 
periments cited to show the possibility of ‘‘anabiosis” may 
probably be explained by the decomposition process not haying 
gone so far as to bring hfe completely toa standstill Similar 
results were obtained in experiments on drying of seeds and 
various animals It was shown with what tenacity many 
animals, under most unfavourable circumstances, retain the 
moisture necessary to life 


THE very destructive American disease of the vme known as 
the “ Black-rot” has, for some years past, made its appearance 
in Europe, and its life-history has now been thoroughly investi- 
gated by Viala, Rathay, and others The ravages of the disease 
have been traced to a parasitic fungus, Lestadza Bidwell, the 
mycele of which develops ın the interior of the organ attacked, 
chiefly the young branches and berries, and produces sper- 
mogones and pycnids ın the course of the summer It 1s especially 
by the pycnospores that the fungus 1s disseminated. Towards the 
end of the period of vegetation sclerotes are formed, usually within 
the pycnids, and the conidiophores spring from these Peritheces 
are also formed in May and June on the fallen and infected 
berries of the previous year Until recently the ravages of this 
pest in Europe were confined to the French vmeyards, but tt has 
recently been detected in Austria and in Italy Themost effectual 
remedy for it 1s salts of copper 
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“THe results obtajnéd from the botanical work don@ at the 
varlous experiment stations in the United States will in future be 
pubMshed ın the form of an ‘‘ Experiment Station Record,” issued. 
by the Department of Agriculture, under the editorship of Mr 
Walter H. Evans 


ANGLO-INDIAN papers record the presentajion of an interest~ 
ing “‘ piece of architecture ” to the Madras Central Museum by 
L@rd Wenlock It 1a Hornets’ nest, belonging probably to the 
species dase cincta It 1s conical in shape, and 1s constructed® 
of a matesjal fr resembling rough paper or cardboard composed of 
weody por dns of f plants gummed up by the insects, and Lrought 
into the conditiof"of påste by means of a yiscid salivary secretion. 
Theecombs are placed in tiers and attached to each other by 
small columns of the same paper-like material of which the nest 
1s composed It is two feet m height, and about the same in 
cireitmference at @he base It was obtamed ın the course of ofe 
of Hig Exteliqney’s, s tours, , 


M®*DeE NADAILLAC, m the current number of La Natar, 
discusses the signMicance of some of the facts which have 
been brought to light by the recent excavations of mounds in 
the Ohio Valley The mound builders knew how to conetwfgt 
earth fortifications, which were of considerable extent and always 
remarkably adapted to the sites chosen They buried their 
dead under tumuli: of astonishing dimensions Copper was the 
only metal they could work, and they undertook long journeys 
in search of it. Their weapons and implements were of stone 
They made vases of pottery, and were' able to produce repre- 
sentations of the human figure and of animals, both by sculp- 
turing them in stone and by modelling them n clay. At least 
1m some districts they were sedentary, and, like all sedentary 
populations, they had to obtain the means of subsistence in part 
by cultivation of the soil. They were often engaged in fighting, 
and numerous burials in which the bodies are crowded together 
bear witness to the fury of their struggles Whence did they 
come and who are their descendants? M de Nadaillac thinks 
that these questions can never be definitely answered unless 
investigators discover some traces of the language of the mound- 
builders, 


AN interesting and valuable paper on the association of 
shipping disasters with colour-blind and defective far-sighted 
sailors, read by Dr T. H Bickerton before the section of 
Ophthalmology at the last annual meeting of the British Medical 
Association, has been reprinted for the author from the Brisk 
Medical Journal Df. Bickerton takes anything but a hopeful 
view of the prospects of legislation on this rmportant question. 
He greatly fears that “many a shipping disaster will occur 
before the Royal Society’s suggestions become part of the law of 
the land ” Accordingly he urges all who interest themselves ın 
the subject to abate not a tittle of then endeavours ‘‘ There 
are none,” he says, ‘*so difficult to convince as those who will 
not believe, and the nten who have had the framing of the rules 
of the road at sea are the very men who hitherto have turned 
from all suggestions on the eyesight question with contempt 
True it 1s that their language, judged from examples to be found 
m the Mautscal Magazine, ıs becommg moderate, and even 
polite, but they lack knowledge of this subject, and they will 
still require our best attention” Meanwhile, Dr. Bickerton 
presses on the attention of the public the following facts —that 
4 percent of the whole male population are colour blind, that 
about 8 per cent. more have marked impairment of sight from 
refractive errors , that there 1s no official test whatever as to a 
sailor’s eyesight, that a man may be the subject of any of the forms 
ofeye disease, may have any degree of blindness, or may be so 
short-sighted as to be unable to see distinctly more than a few 
inches 1n front of his nose, and yet be at perfect Itberty to be a 
sailor and to become an officer, and that, although there ıs a 
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compulsory colour examination (in many cases a most inefficient 
one) to be passed before a sailor can become an officer, there 1s 
no check to a colour-blind man being a gailoy, or to his refnain- 
ing one t® his fife’s end 


Tue Rev "T A Marshall describes in the November number 
of the EZxtomologist's Monthly Magazine a new genus and 
Species, of Belytidze from New Zealand. The paper 1s acqpm- 

« panied” by representations of two insects in fine condition Mr 
Marshall abstains from giving tedious details, ms the figures 
will, he believes, convey a better idea of thes@ e@atutes than 
many words, and he thinks they Wille now,be unmistakable, 
atleast until other spdties of the same genus shall be discBvered 
He has not taken any characters from the wnder-side, the 
specimens being carded, hence the oral organs could not be 
described, but they may be pretty safely agumed te reganble 
those of Belyta, Anectata, &c , and their detail$ would have 


been of little value, re . 
i 


A CORRESPONDENT of the New York® journal Electricity’ 
writing from Paris, describes some electrical peculiarities which 
die Ies seen ma cat, This cat, called Michon, 1s a half wild 
anımal, and dishkes handling It belongs to the household of 
Dame Gas, whose residence on the Carmer Mount, near 
Monte Carlo, looks directly down on the noted gambling casino 
and its botanical reservation On some of the cold and very 
dry nights common to Monte Carlo in the winter, Michon, 
while in the dark, 1s quite a spectacle Every movement of its 
body sends off hundreds of minute bluish sparks, something hke 
those thrown off by ill-adjusted brushes, though®*not so pro- 
nounced in colour, They make a noise on a smallescale, like 
the crackling of burning furze Stroking the cat merease$ the 
sparking, and ruffling its fur the reverse way produces a minia- 
ture pyrotechnic display quite remarkable The cat itself does 
not seem to mind the sparking, but, hke all cats, dishkes to have 
its fu rubbed ın a wrong direction The writer has never seen 
the electric element so abundant in a cat, and many who have 
seen the coruscations that have piven notoriety to 
Michon, confirm him in the opimon that the cat is an 
electrical curiosity. 


A USEFUL account of ‘‘ Biological Teaching ın the Colleges 
of the United States,” by Prof John A Campbell, of the 
University of Georgia, has been issued by the United States 
Bureau of Education The writer’s obyegt 1s to present the actual 
extent and scope of the biological courses offered by the colleges 
of the United States, together with the methods of teaching 
employed He also aims at presenting as fully as possible an 
account of the equipment and facilities for teaching which the 
vaiious colleges possess The statements he makes are there- 
fore based largely upon the printed accounts found in the college 
catalogues, supplemented ın many cases by letters containing 
additional information These have usually been re-written, 
but where they are ın suitable form they are quoted directly 
Prof Campbell notes that many of the colleges announce more 
m their catalogues than they can possibly do thoroughly with the 
teaching force employed. This 1s often perfectly apparent, but 
ın more than one letter received the statement has been made 
that certain courses have no existence save on paper Prof 
Campbell, however, thinks that it ıs worth while to record the 
views of the professors in charge in regard to the nature and 
aims of such work, and the ideals towards which they are 
striving 


Tue ‘ Treatise on Hygiene and Public Health,” edited by 
Dr T, Stevenson and Mr Shirley Murphy, and reviewed in 
Nature last week, 1s published by Messrs, J and A 
Churchill + 
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Messrs J AND A CHURCHILL are publishing a second 
edition, resed and enlarged, of “Commercial Organic 
Analysys,” by Alfred H Allen The second part of the third 
volumg has just Appeared The third part of the same volume 
wall be issued as soon as possible, and will complete the work 
In the second part ls: has sought to describe fully and accurately 
such of thgorganic bases as have any practical interest, and to 
give trustWorthy ¢nformation as&o their sources 


o THE new number of Matus al Sevence includes articles on the 
evolution of consciousness, by C Lloyd Morgan, primeval 
wan apaleolithe floor near Dunstable, by W G Smith, 
the evolution of sharks’ teeth, by A S Woodward, the walk of 
arthropods, by G H Carpenter, the falling of leaves, by A 
B R&ndle , and Norwich Castle a5 a museum, by H Wood- 
ward 


4 REVISED edition of ‘f London Birds and London Insects,” 

sby Nt T Digby Pigott, Rin been assued by Mr H., Porter 

Along with the essays dh these subjects have been printed 
several other bright and attractive sketches 


AN elaborate index to the genera and species described in the 
‘* Palzeontologia Inglica,” up to the year 1891, by W Theobald, 
has just been issued Itis mcluded among the Memomrs of the 
Geological Survey of India Mr Theobald has also pre- 
pared ‘‘ Contents and Index of the Memoirs of the Geological 
Survey of India, 1859 to 1883 ” 


A SECOND edition of Dr F H Hatch’s ‘‘ Teat-book of 
Petrology ” has been issued by Messrs Swan Sonnenschein 
and Co The author explains that he has taken advantage of 
this opportunity to revise the book thoroughly, while largely 
increasing its scope. 


e THE Society for Promoting Christian Knowledge has pub- 
hshed a second edition of Klein’s “Star Atlas” Mr E 
McClure, the translator of Dr Klein’s explanatory text, has 


| sought to bring up to date the German, writer’s descriptions of 


the more interesting fixed stars, star clusters, and nebulæ 

Messrs ROBERT GRANT AND Son, Edinburgh, and 
Messrs. Williams and Norgate, London, have issued Parts II 
and III of Vol XXXVI of the Transactions of the Royal 
Society of Edinburgh The following are the subjects of some 
of the papers —the foundations of the kinetic theory of gases 
(IV ), by Prof Tait, the solid and liquid particles ın clouds, 
by J Aitken, the development of the carapace of the chelonia, 
by J B Haycraft, the composition of oceanic and littoral 
manganese nodules, by J Y Buchanan, the winds of Ben 
Nevis, by R T Omond and A Rankin, and the Clyde sea 
area, by H R Mill 


THE University College of Wales, Aberystwith, has issued 
its calendar for its twenty-first session, 1892~3 


Tue City and Guilds of London Institute has issued its pro- 
gramme of technological examinations for the session 1892-93. 


Messrs GEORGE PHILIP AND SON announce that a work on 
“Brush New Guinea,” by Mr. J P Thomson, Hon Sec. to 
the Brisbane Branch of the Royal Geographical Society of Aus- 
tralasia, 1s almost ready for publication An appendix will con- 
tain contributions to the geology, fauna, flora, &c, by Sir 
Will.am Macgregor, K C M G , Baron Ferdinand von Mueller, 
Professor Liversidge, F RS, and others The proof-sheets 
have been revised by Dr H Robert Mill and Dr Bowdler 
Sharpe. 


ANOTHER and apparently much more convenient mode of 
preparing glycol aldehyde, CH,OH CHO, the first member of 
the series of aldehyde-alcohols, 1s described ın the current 
number of the Bestchte, by Drs. Marckwald and Ellnger, of 
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Berlin It may be remembered that in our note of a fortnight 


ago (vol 46, p 596), ıt was announced that Prof mil Fischer 
and Dr Landsteiner had succeeded for the first time ein pre- 
paring this interesting substance in a state of tolerable pumty by 
a reaction analogous to that of barium hydiate upqn acroldn 
dibromide, the reaction which yielded the first synthetical glu- 
cose They first prepared the mono-bromine, derivativemf commo? 
aldehyde, CHBr CHO, and sisequently reafted upon this new 
substance, a Jiquid possessing an intolerably sharp odour, with 
baryta water After removal of the baryta by sulphuric acid, 
and the hydrobromic and sulphuric acids by means of carbonate 
of lead, a hquid was obtained which possessed the properties & 
a dilute solution of glycol aldehyde Some time ago Pinner 
obtained a derivative of this aldehyge which bore the same rela- 
tion to glycol aldehyde, that®the compound known as acetal, 
JOCH 
“oc. 


H 


5 
CH, CH , bears to common aldehyde This substance, 
J 


kad 

' “OCs e 
[S , Pinner attempted to de- 

OC,Hs 
compose, by the action of mineral acids, into ethyl alcohol- 
and glycol aldehyde The attempt, however, did not succeed, 
inasmuch as the decomposition went further, any glycol alde- 
hyde that may have been formed during the fist stage of the 
reaction being subsequently broken up Drs Marckwald and 
Ellinger now find that the reaction succeeds admirably, pro- 
vided the acid employed 1s extremely dilute, and as glycol 
acetal 1s a substance very easily prepared, they show that the 
reaction affords a very convenient and advantageous method 
of preparing large quantities of glycol aldehyde The gly€ol 
acetal ıs added to an equal volume of water acidified with onl} 
a few drops of sulphuric acid The liquid iséhen heated to 
boiling Aftera short tıme the two liquids mix, and the reactiom 
1s completed when upon the addition of water to a few drops 
of ıt no separation of oil decurs Upon distilling the liquid 
product, alcohol first passes over, then there distils a mixture 
of water and glycol aldehyde until decomposition of the residue 
commences Glycol aldehyde, as thus obtained ın a tolerably 
concentrated form, appears to be much more volatile in steam 
than was observed by Prof Fischer and Dr Landstemer, in 
case of their more dilute solutions From a few cubic centi- 
metres of the distillate Drs Marckwald and Ellinger obtained 
a very considerable quantity of Prof Fischer’s phenylhydrazine 
compound, and confirm in every detail the other properties of 
glycol aldehyde described ım our previous note above referred 
to The chemistry of this first member of the series which in- 
cludes the sugars ıs now, therefore, fairly complete, and the 
difficulties in the way of its preparation surmounted 

THE additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey (AMacacus 1 hesus 6) from 
India, presented by Mr Pascoe Grenfell FZS , a 
Phiantomba Antelope (Cephalophus maxwell) from West 
Africa, three Gambian Pouched Rats (Ci zcetomys gambianus) 
from West Africa , a Ground Rat (Aulacodus swindermanus) 
from West Africa , and aWhite-faced Tiee Duck (Dendrocygna 
wduata) from West Africa, presented by Mr C B Mitford, 
a Martial Hawk-Eagle (Speecetzs bellicosus) from South Africa, 
presented by Mr T White, two Weaver Birds (Hyphantor ms 
sp ine ) from South Africa, presented by Mr A W Arrow- 
smith, two Silver Pheasants (Euplocamus nycthemerus $ g) 
from China, presented by Mr E Mitchener, a Common 
Chameleon (Chame’eon vulgaris) from North Africa, presented 
by Miss Kate Higgins, a Thick-tailed Opossum (Didelphys 
erassicaudata) from South America, a Garden’s Night-Heron 
(Nyeticorax gardent), and two Saracura Rails (dsamudes 
saracia) from South America, purchased, and a Squirrel 
Monkey (CArysoth1 tx scenu ea) fiom Guiana, deposited 
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OUR ASTRONOMICAL COLUMN. 
Caer Brooks (Aycusr 28) —The followmg ephemeris, 

which we take from Astronomische Nachrichftn, No 3125, 


gives the apparent Right Ascensions and Declinations of Comet 
Brooks, which 1s brightening very rapidly .— * 


12h Berlin M T 
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late rising. 


CoMET BARNARD (OCTOBER 12) —Piof R Schorr, of 
Hamburg, communicates to Astronomische Nachrichten, N 
3125, the elements and ephemens of Comet Barnard, detiyc® 
from observations made on October 16, 18, and 20, at Vienna, 
Hamburg, and Pulkowa respectively As this ephemeris differs 
rather considerably from the one we gave last week, the follow- 
ing places miy prove of service to observers — 
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Nov 3 20 24 38 +5 37 
4 ©2720 . 4440 
5 e 30 4 4 246 o 2298 0 1539 100 
6&6 . 3248 4 54 
7 35 34 3464 
8 38 21 3278 
9 4l 9 3 94 02278 o1590 099 
10 43 58 2512 


This comet will stall be found to form approximately an equilateral 
triangle with a Aquilae and 8 Delphin: on November 5 


TABULAR Hisioty oF ASIRONOMY TO THE YEAR 
1500 AD—Dr Felix Muller, of Berlin, has just completed a 
small volume entitled ‘' Zeittafeln zur Geschichte der Mathe- 
mathik, Phisik und Astronomie bis zum Jahre 1500,” which 
will be welcomed by all interested in the very early history of 
the exact sciences The book 1s arranged chronologically and 
gives a short account of the chief workers in these bianches of 
science up to the year rg0o At the end of each reference a 
list of the literature likely to be needed ıs added The work 1s 
published by Messrs B G Teubner, Leipzig 


A LARGE TELESCOPE —The Americans seem to have made 
up their minds to be the possessors of the largest telescopes in 
existence, for in spite of their owning the great Lick Refractor 
(36-inch) we hear now that the University of Chicago are about 
to have ‘‘ the largest and most powerful telescope ın the world ” 
This instrument will be the gift of Mr Charles Jerkes, and will 
cost half a million dollars The object-glass will have a diameter 
of 45 inches and will be made by Messrs Alvan Clark, of 
Cambridge, Mass 


THE ATMOSPHERES OF PLANETS —Of all the planets that 
revolve round our sun, Jupiter affords the most suitable of them 
for the study of atmospheric circulation That his circulation 
will not be exactly like ours will be at once evident, for not only 
does the sun pour his rays on hts vast surface, but he possesses 
himself heat, as 1s suggested by the rapid changes which these 
cloud masses undergo A recent hypothesis, explaming the 
various movements in this planet’s atmosphere, has been put 
forward by Mr Marsden Manson, in the fifth number (vol 1x ) 
of the “Transactions of the Technical Society of the Pacific 
Coast,” San Francisco The chief element which produces 
these mcvements ıs the action of the sun, and ıt 1s on this reason- 
ing that he attempts to unravel the laws underlying the circu- 
lation in Jupiter’satmosphere In this pamphlet he first brings 
together some of the facts relating to our o'vn wind system, 
which are generally conceded, togeth@ with the important 

| results that were gathered from the path taken by the Krakatoa 
had 





e| itewill not be Ar easfobject for observation *owing to its very ff 
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dust-cleud The spots observed on Jupitgr’s surface are next 
dealt with, a table of thetr rotation periods and latitudes 
being included + From the latter he deduces that the mean 
periods ofyotatyon of matter in the following latitudes are — 


Lat h m s 


12° Ns from 17 N Temp spots 9 55 3649 
£N „p §N Equt „ 9 50 4006 
LS „p 218 Equat ,, 9 50 224 

3S ıs 3 spots e 49 55 17! 


“In treating of the spots themselves, he suggests thaġ those which 
are of a white appearance are gyrating uprushesaof warm air 
from the lower regions, while the dark ones are sompey descend- 
ing columns of cool air, “‘ the two forging parfs of tie systemeof 
vertical circulation” elhe red spot, he Suggests, 1s causeg by a 
local escape of internal heat, the repellent force it appeags to 
possess being due to the ‘‘ spreading of the heated currents as they 
rise” He explains the retardation and acceleration of its period 
of revolution by the increasing force of the west winds, brogght 
about by the exposure of the southern hemtenhire dargg Jupiter’s 


half-year (5 93 of our years), 1n this way the spo gs sometimes 
N tated over and sometimes to one side of the source af heat 


- 


w 


derneath. The author also deals with other spots in a similar y 


manner 
° 


ote 





GEOGRAPHICAL NOTES 


Mr, Sven HEDIN’S account of his ascent of Mount Demavend 
1s published ın the last number of the Verhandlungen of the 
Berlin Geographical Society Demavend 1s a volcanic peak 
rising abruptly from the sedimentary rocks of the parallel Elburz 
chains Starting from the village of Ranah on the south 
eastern slope with two gutdes on July to, 1890, Hedin reached 
the summit on the afternoon of the next day Oa the summit a 
large elliptical crater was found , the edges of which were strewn 
with blocks of porphyritic lava and sulphur  Afterediscussinz 
the aneroid and boiling point observations, Mr Hedin armved 
at 5465 metres (17,930 feet) as the height ofthe summit This 
is lower than any of twelve earher estimates which are cited, the 
highest of them being 6559 metres 


Tue Italian possession of Eritrea on the coast of the Red Sea 
gives some promise of becoming useful agriculturally Several 
small settlements of Italians on the plateau have succeeded in 
growing large crops of wheat and barley, and only the unsettled 
state of the surrounding natives threatens the prosperity of the 
farmers The districts of Ocule-Cusa1 and Guro are already 
fully cultrvated, and Saraé, as yet almost unoccupied, has fertile 
land and plenty of room for colonists The Italians are able to 
work in climatic conditions which would rapidly exhaust the 
natives of northern Europe 


THE general summary of Mr Conway’s expedition in the 
Karakoram range telegraphed from In@ia(p 525) has now been 
supplemented by a full nariative, written to the secretaries of 
the Royal Geographical Society from a camp on the Baltoro 
Glacier on August 29, with a postscript added at Skardo, on the 
way to Leh, on September 12 The difficulties of the pre- 
luminary journey were very great, not the least being the fording 
of several swollen glacier streams by a party numbering four 
Europeans, four sepoys, seventy coolies, an indefinite number of 
followers, and flocks of goats and sheep The moraines on the 
Baltoro glacier were of almost incredible extent , for two-thuds of 
its entire length the 1ce1s entirely concealed by stones, except where 
crevasses or lakes occur, and the irregularity of the surface made 
travelling extremely slow Mr Conway I:mits the name 
of Godwin-Austen to the highest peak of “K?” giving 
to the whole mountain the somewhat cumbrous title 
of the Watch Tower of India One branch of the 
Baltoro Glacier results from the union of seven glaciers 
from this mass, the larger branch descends from the 
snow-swathed, throne shaped mountain, hitherto unmapped, 
for which the aunferous quaitz found in its rocks suggested 
the name of The Golden Throne This was fixed upon as the 
goal to be attained The first attempt landed the Europeans 
and Ghoorkas, who made excellent climbers, on Crystal Peak, 
20,000 feet in elevation, a peak as hard to climb as the Mager- 
horn, and isolated from the surrounding higher summits No 
inconvenience was felt from the rarity of the air, and the party 
remained on the sumwit for an hour and a quarter In the 
grand attempt on the Golden Throne serious difficulty was en, 
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foe from the terrible extremes of heat and cold The 
ast few thaqysand feet proved very exhausting, one of the 
Ghoorkas Had to be left behind, suffering from mountain-sick- 
ness very steg had to be cut in hard ice Finally the summit 
was reeched at an elevation of 23,090 feet, but the Golden 
Tigrone stood revealed much higher, and separated by a deep 
depression ® From the summit of Pioneer Peak, probably the 
highest yet reached by man, a series of photographic views was 
obtained ari prismatic compass bearings taken to the surround- 
ing features As*long as the |Muty weie at rest they felt no 
ediscomfort, but the sphygmogiaph showed that the hearts 
acfion was very laboured A stay of an hour and a quarter 
was made on the summit, the view from which baffled desertp- 
tuen The descent*vas safely made, but fatigue and bad weather 
stopped further exploration 








THE INSTITUTION OF MECHANICAL 
ENGINEERS 


OX the evefings of Wednesday and Thursday of last week, the 
t 26th and 27th ult , aneordinary general meeting of the Inst- 
tution of Mechantcal Engineers was held in the theatre of the In- 
, stitution of Civil Engineers, by permission of the council of the 
latter Society The President, Dr William Anderson, occu- 
pied the chair during the proceedings 

There were two®papers on the agenda The first was the 
report of the Institution’s committee appointed to enquire into 
the value of the steam jachet Mr Henry Davey is the char- 
man of this commutee, and he had prepared the report , 
which is a bare record of facts without comment, and in this 
respect is, we think, defective © Numbeiless experiments have 
been made in time past as to the value of the steam jachet, and 
those now added by the labours of the committee do not largely 
differ from many that have gone before We take it that the 
general opinion of competent engineers is that an advantage in 
@ficieney 1s to be obtained by jacheting engine cylinders in an 
efficient manner, and cases in which the jacket has not been 

roved efficient are those ın which it has not been properly ap 
plied What was wanted, therefore, was guidance as to the 
proper method of application, and it 1s sigmificant that the 
most help 'n this direction came, fiuring the discussion, from 
those who were not members of the committee Timidity in ex- 
pressing opinion will be excusably construed as indicating some- 
thing of incompetence, and if the members are not captble of 
expiessing opinion they are not suitable persons to form a research 
committee of an important institution We fiame our remarks 
hypothetically, because, with such names as Unwin, Bryan Don- 
hin, and Mair-Rumley on the title-page, there can be no doubt 
that the power to afford guidance was piesent, and for this 
ieason the decision to give only bare fact is the more to be re- 
gretied The geneial conclusion to be diawn fiom the 
experurents, as quoted, 1s that ‘‘the eapenditure of a quantity 
of steam ın an efficient jacket produces a saving of a 
greater quantity in the cylinder” It does not follow 
fiom this that the jacket 1s always desirable, as the saving may 
be so small as not to justify the additional complication and 
increased outlay at first cost That, however, is a matter 
upon which steam users must themselves decide upon a com- 
mercial basis, andis, of course, outside the province of the 
committee, but what would have been valued would have been 
some critical remirks giving guidance as to what goes to con- 
stitute the ‘efficent jacket,” what fresh engineering practice 1s 
opened up by the use of the efficient-jacket, and under what con- 
ditions ıt may be most effectually apphed 

‘Lhe firs: series of experiments quoted weie carried out by 
Mr J G Mar-Rumley, of the firm of James Simpson and Co , 
of Pimlico, upon a compound jet-condensing beam pumping- 
engine The diameters of the cylinders aie 29 mches and 
47 5 inches, with strokes of 65 1 and 96 inches respectively 
Only the body of each cylinder 1s jacketed, the steam being 
supplied duect fiom the boiler at a pressure of 49lbs per square 
inch above atmosphere Experiments were made both with 
and without steam in the jackets The total feed water per 
indicated horse power per hour when the jachets were not in 
use was 18 20lbs , with the jackets in use the conesponding 
figures were 16 64 lbs , thus showing a percentage of less steam 
used due to the jackets of 86 ‘Lhe quantity of jacket water 
condensed was 1 20lbs pe: I H P perhow The boiler piessure 
heie was not high, 49 7lbs without and 491lbs with jackets, 
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The number of revolutions were also low, 14 8 without jacket 
and 15 78 with jackets This was evidently an @bgine which 
should pay for jacketng We next come to an experyment of 
a different nature, carried out by Mr Davey &nd Mr W B 
Bryan The engine 1$ triple expansion surface-condensing 
engine of the inverted direct-acting marme type, and. is placed 
in the Waltham Abbey pumping station Of the East London 
Water Works The cylinders were 18", 30 5”, @nd 51” im 
diameter, by 36 inches stroke There is a*Meye 
valve ta the high pressure cylinder, by means of which the speed 
of the engine was regulated during the experiment The bodees 
and both ends of all three cylinders are steam-jacketed The 
jacket steam of the high pressure cylinder is at full 
boiler pressure, but the other two cylinders have the 
pressure 1educed to a little above that of their steam chests by 
means of reducing valves Each cylinder is therefore jagketed 
with steam a little above itsgown “initial pressure Without the 
jackets in use the amount of feed water per I H P perhour 
was 17 22 lbs, and with the jackets in use 15 45 lbs, showing a 
percentage of less steam used owing to the jacket fio 3 The 
total jacket water was 1 7@ lbs per I H P perhour ‘Tifa coale 
consumption 1s given in these experifients, being 2.09 lbs per 
IH P per hour without the jackets, and 1 79lbs with The 
amount of coal burnt 1s not, of course, necessarily a measure of 
economy of the engine, but possibly the steam-generating plant 
—which included an economizer—was practically constant in its 
duty during both trials, and if so the commercial gain by the 
use of the jacket is quite an appreciable quantity The boiler 
pressure here was 130 Ibs above atmospheie, the number of 
expansions without the jachet 22, and with the jacket 30 The 
revolutions were 23 per minute, so that the jacket had again a 
favourable chanre 

The next series of experiments weie carried out by Colonel 
English, Mr Davey, and Mr Bryan Donkin, and ın these we 
reach a much higher piston speed, so that the results stand op a 
somewhat different footing im this respect to those before quoted 
We have no positive knowledge of this engine beyond thft givdh 
in the report, but ıt would be desirable to know something 
more of its working before accepting the very nigh percentage gf 
gain in steam used—I9 0 per cent —as that due to a steam 
jacket used on a good engine The feed used per I H P per 
hour was 24 68 Ibs without the jacket, and with the jacket in 
use the quantity was 2@ lbs The following are the particulars 
of this trial Horizontal surface condensing compound engine, 
with intermediate receiver cylinders, 18 and 321ns by 48 ins 
stroke The ends of the cylinders are not jacketed, and the 
receiver jacket was not in use during the experiment The 
bosler pressure was 50 lbs , the revolutions 57 06 without jackets, 
and 63 62 with, the feed water supply as stated, and the jacket 
water condensed perI H P per hour 1 13 lbs The coal used 
without jackets was 3 26 Ibs per IH P per hour, and with 
jackets 2 66 Ibs 

The last set of experiments we shall quote were made by Prof 
Unwin, upon the experimental engine? at the City and Guilds 
of London Central Institution, South Kensington It 1s a two- 
cylinder horizontal-sui face condensing engine, and can be worked 
either simple or compound The cylinders are 8 73 inch and 
15-76 in diameter, by 22” stroke The high pressure cylinder 
1s fitted with Hartnell expansion gear, and the low pressure with 
Meyer expansion gear Only the bodies and the back ends of 
the cylinders are covered We will first give results of trials 
working the engine with the low pressure cylinder only The 
pressure was 60 ibs above atmosphere, the Jacket pressure being 
taken direct from the boiler The revolutions without the 
jacket were 11240, and with the jacket 1o1 73 The feed 
water per I H P per hour without the jacket was 32 14 
lbs., and with the jacket 2669 Ibs This gives a saving 
of 17 percent working simple It will be seen presently that 
when the engine was working compound, the saving was 7 3 per 
cent The jachet-water per I H P per hour was 1 88 Ibs 
We will now take the records of the compound trial The boiler 
pressure was 66 73 Ibs without the cylinders, and 67 80 lbs 
with the jackets The revolutions were 93 66 without the 
jacket, and 9611 with The feed water used per IH P 
per hour was 21 06 lbs without the jackets m use, and 19 52 
Ibs. with The saving, as stated, made by the use of the Jacket 


= This engine 1s stated in the report to have been fally illustrated and 
described in Engineering of November r6, 1888 The triple expansion 
engine at Waltham Abbey 1s also said to have been illustrated and descuibed 
an the tissue of August 8, t899, of the same publication 
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was therefore 7 3 “per cent The jacket water used per 
IH P per hour was 2 40 lbs We regret we are not able to 
give%ill the interesting details which Prof Unwin mcludes m 
his instructive report, but for these we must refet our readers to 
the original paper 

Probably Prof Unwin’s 7 3 per cent saving ufsteam used 1s 
a far better measure of the value of the jacket than the inflated 
promise of 19 per cent in Major English’s trial It should be 
remembered that theejacKet ıs more effective in small than in, 
large engines, the area of cylinder will be in a higher ratio to the® 
contained steag in the former than mm the latter case The number 
of expansitmg ən the South Kensington engine working without 
jackets wa® 7 23, and with jackets 9 29 The corresponding 
figuregin the casd of tife Woolwich engige were 9 4 and 12 6 
The gboiler pressure with the Woolwich engine was, however, 
16tor7 lbs higher than in the other case The revolutions 
were 57 06 and 63 62 respectively in the two trials at Woolwich, 
whit at South Kensington they were 9366 and 9611 It 
would jhavg been “instructive if the committee had had the 


efideayoured to account for the large differente which we believe. 
weuld have remained still to be accounted for 

The next experiments quoted comprise a series made by Mr 
Bryan Donkm, junr , at the works of his film at Bermondsey 
Mr Donkin's labours in this field are well known, and efgms 
eering science 1s largely indebted to him for the contributions he 
has made to its lore One most valuable feature in connection 
with these investigations 1s the means he has used to ascertain 
the temperature of the walls of the cylinder at various distances 
from the surface In this lies the essence of the problem If 
the Jackets Committee would give us minute and trustworthy 
information on this point we could evolve the rest from existing 
data If we do not quote Donkin’s figures m full it is 
partly because his experiments are not yet complete and partly 
because the} have been dealt with more fully in ‘another 
place,” namely, the Proceedings of a Society other than tha 
| wule which we are now dealing + We may state, however, 
that ın one case when the steam im the jacket space was 298° 
Fahr the cylinder walls averaged 290° Fahr , whilst at o 06 in 
from the piston the temperature of the cylinder wall was 284° 
Fahr These temperatures were ascertained by thermometers 
placed in holes ditlled m the cylmder. Other instances are 
given, but the matter ıs far too interesting to deal with ina 
cursory manner, such asa report of this nature alone warrants 
The difficulty that suggests itself 1. the fact that a thermometer 
itself has a very appreciable thickness, and the record will be 
but a mean of the temperature due to that thickness It 1s pos- 
sible that Mr Donkin gets over this difficulty im some way 
Perhaps the thermo-couple as used by Le Chatelier might 
afford a solution, although this fapparatus is not so useful 
for recording small differences at low temperatures, being 
rather adapted for such work as hot blast stoves and other 
metallurgical purposes ° Mr Bryan Donkin’s experiments are 
the most suggestive in the report, as might be anticipated 
Trials were made with steam at various rates of expansion to 
determine the effects of the steam jacket on the speed of engine 
and temperature of the cylinder walls, and on superheating 
The engine used was a small one (6” x 8”), but it was specially 
constructed and arranged for the work We again repeat Mr 
Donkin’s investigations are well worthy of the study of all 
interested in these matters 

The report concludes with a valuable appendix in the shape of 
suggestions for the use of those desirous of experimenting in 
this field 

The discussion on this paper was of a protracted nature, but 
was not of a kind altogether worthy of the leading mechanical 
institution of the country Mr Morrison, of Hartlepool, made 
the most weighty contribution amongst the speakers He pointed 
out the difficulty of maintaining a good circulation of steam in 
the jacket—one of the most important points to which the 
designer of jacketed engines should turn Ins attention—and 
illustrated a simple method by which he had secured this end 
Ilis arrangement consisted of a series of diaphragms, by means 
of which the steam was made to take a devious course through 
the jacket Mr Schonheyder pointed out a mistake the com- 
mikee had made in placing an arr-cock on the top of the jacket, 
when it was required to draw off air from thesteam Of course, 
this 1s one of those little slips which the wisest are apt to make, 
for ıt would be absurd to suppose such agthorities as those en- 


* See Proceedings Inst Civil Engineers 
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gaged @id not know that air is heavier thanesteam ©ne might 


as well say one’s grocer did not know sand from sugar 

The Jackets Committee has not yet concluded its labourspand 
another report will be forthcoming indu@course Mr Aspinall 
has offered a locomotive for trial, and we heard that Mr Yarrow 
will put a torpedo boat at the disposal of the committee, and 
has even promised to cast special cylinders for experimental pur- 
poses The locomotive will afford an interesting field of research, 
running as it does so largely linked u The torpedo bgat 
experiments will be no less mteresting, especially ın view of the 
great number of revolutions the engines of these qAft make m a 
given time -.< 

On the second day of the meeting the paper by hr Walleer 
of Bristol on the screw propeller isepapéiegives the getails 
of some experiments fhade by the author on a form of ‘screw 
propeller invented by the late Mr B Dickinson It would be 
in vain for us to attempt to condense this paper within the 
limits at*our disposal With regard to the mens of the 
Dickson propeller we have nothing to @ay e cofsists 
essentially of two narrow blades in place of one, afd réminds 


Ne strongly of a Maggin propeller with one Glad? ft somewhat 


” 


ack on the shaft Mr Walker contends that his researchgs 
prove the advantages of Jong narrow blafles, but he did not 
appear to have converted the high authorities present, including 
Mr Froude, Mr Thorneycroft, and Mr Barnaby—the three 
WeStsknown names in connection with the subject-—to his views 
It 1s difficult to see wherein the value of the paper exists Prof 
Kennedy ın the discussion stated that the generally received 
opmion as to the increase of the friction of the load was 
erroneous, and that the power absorbed m this way does not 
increase in the manner stated, a fact which he illustrated by 
meansofa diagram Mr Thorneycroft pointed out that “hfe 
was not long enough ” for the larger trials proposed by the author, 


but that he might decide one point if he would confine himself 


to models Mr Barnaby stated that a broad bladel propeller 
should not bea uniform pitch Mr Froude’s speech wes a lucid 
criticism of the author's paper, the speaker pointing out sn a 
kindly but convincing manner that the conclusions arrived at 
by the author might be subject to revision Mr Dunell, 
whose previous expertments the author had quoted, added to 
the information given by putting forward some other experiments 
he had made upon screw propellers fitted to a torpedo boat, in 
this case the results being opposed to those claimed by the 
author, masmuch as the shorter and broader blade had proved 
the more advantageous Mr Shield, of Liverpool, described a 
form of propeller which has been in use on the Mersey, and 
appears to offer some advantages The blades are attached to 
the boss ın two parts, and are jomed in a loop at the top 
According to Mr Shield’s statement, the arrangement gives 
great advantages in towing, and also increased steadiness in 
running The latter we can accept as a fact, but the great 
increase in towing capacity seems almost too good to be 
accepted literally Twenty-five per cemt additional efficiency 
is a very large gain without further expenditure than an 
exchange of screws, but this ıs what the propeller m question 
is said to realize 
The meeting concluded with the usual votes of thanks 





INTERNATIONAL COMMITTEE OF WEIGHTS 
AND MEASURBS 


‘THE InternationalCommittee of Weights and Measures, which 
was established ın consequence of the Metric Convention 

of 1873, has recently issued its fifteenth annual report to the 
Governments represented at that Convention? The committee 
have also lately published the minutes of their proceedings 
(Procés-Verbaux des Séances Paris, 1892 1 vol 8vo) at 
the annual meeting held at Parisin September, 1891 It appears 
to be hardly possible that the proceedings of the committee at 
their meeting which was held last month may be 1ssued before 
next year, but from the above publications, as well as from a 
recent volume of their ‘‘ Travaux et Mémoires,” we gather that 
they continue to carry on their investigations with all despatch 
In their last report the committee deplore the death of their 
colleague, Jean Servais Stas, whose analyses of the platinum 
alloys have, together w th those of St Clane Deville and George 
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Matthey, so largely helped forward the pincipal work of the 

ommittee „éhe metallurgical studies of Stas are indeed recog- 
nized as veritanle models of classical research in this particular 
field . 

The Rew instruments added to the Bureau at Sèvres during 

th@last yeay imclude a normal barometer (le Baromètre Fuess) 
and manometer, orginally verified for reference as an mter- 
ngtional stgndard in accordance with the decisions of the 
Meteorologmal Canferences, pagicularly that at Munich last 
year Tne committee have also obtained a new apparatus for 
@determining the normal thermometric ‘‘boiling point,” or the 
temperature of 100° Centigrade, as ıt has been found that the 
form of apparatus uged by Regnault was unreliable for this pur- 
powe In the reading of the standard manometer it would ap- 
pear that higher accuracy has been obtained by raising the 
surface of the mercury up to a fixed point, the image of the 
point 19 the mercury being observed at the same time by means 
of a microscope The Wild-Pernet barometer has been re- 
mounted, and the Bureau are now prepared to undertake the 
verification of any standard barometer 

Pheereading§ of all mercurial thermemeters are given at the 

ureau ın terms of the Mydrogen thermometer, and a 30- 
htre holder for methyl chloride, or liquid carbonic acid, has been 
made by Brigonnet and Navile The low temperature experi- 
ments have been continued by M Chappuis down to —75° Cent , 
and toluol and alcohol thermometers have been compared with 
the hydrogenthermofeter It has been found that “ toluol ” is 
more sensitive and reliable for low temperatures than alcohol 

We note that the meteorological work of the committee has 

largely developed itself, and that, as in geodetic research, 
the Bureau at Sèvres 1s now recognized as a central and inter- 
national station of reference Standard thermometers have 
been verified, for instance during 1892, for the Governments of 
Russia, France, and Roumania , for the Universities of Rome, 
St Petersburg, and Odessa, for Owens College, Manchester, 
and®*for several recognized meteorological observatories Great 
Butain bas also been supplied by the committee wath standard 
thermometers simular to those supplied to other contracting 
States 

®esides the standard metre and kilogramme already delivered 
to this country, the Bureau 1s undertaking the construction of a 
further standard metre for the Board of Trade, at a cost of 
12,588 francs The new standard appeags to have been nearly 
two years ın construction, but its verification is now promised 
this year 

There are twenty one different governments who have jomed 
the Convention and who contribute annually towards the 
expenses of the Bureau (the annual budget of which 1s 75,000 
francs), sums varying from 134 francs (Denmark) to 9482 francs 
(Germany) the annual contribution of Great Britain and Ireland 
for 1892 being stated at 4699 francs, or nearly £188 , and that 
of the United States at 8471 francs 

At the instanceof Dr B A Gould the committee are now also 
undertaking an inquiry affecting measurement by light waves 
By the use of the ‘ Refractometer” Dr Michelson found 
(Philosophical Magazine, April, 1891, and September, 1892) 
that accuracy of measurement by light waves may be increased 
toa high degree of accuracy By the best spectroscopic instru- 
ments now ın use it has been stated to be difficult to ‘‘ resolve ” 
lines as close together as the components of the yellow sodium 
lines, but that 1f the width of the lines themselves be less than 
their distances apart, then there 1s no limit to their accuracy of 
| measurement by the ‘* Refractometer ” We shall look forward 
with interest to the publication of Dr Michelson s further results, 
in the next volume of the ‘‘ Travaux et Mémorres” of this 
committee 

The new instrument designed by M Gustave Tresca, of the 
Conservatoire des Arts et Metiers at Paris, for the adjustment 
and polishing of the terminal surfaces of end- measures of length 
appears also to be better than anything yet adopted ın England 

The committee not only undertakes the verification of stan- 
dards and instruments for the High Contracting Governments 
(who have the right to demand such verifications), but they also 
verify for any scientific authorities or persons To those of our 
readers, therefore, who may desire to have standards or instiu- 
ments verified by the committee, the following mformation may 
be useful — 

Applications for the verification of instruments should first be 
made to M le Directeur du Bureau International (Dr René- 
Benoit), au Pavillon de Breteuil, Sèvres, près de Paris 
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Standards may be sent to Sevres by post or railway (at af 
cost and risk of the owner) , or still better, they mayebe delivered 
and removed from the Bureau by the owner or his agent A 
certificate of verification will be given when the standgrds are 
ready for removal In‘any application to the director the de- 
nomination of the standard, or the deseription of the instrument, 
should be stated, and the nature and extent of the verification 
demanded 3 $ 

The committee will verify Metric standards of length of one, 
two, three, and four metres, or subdivisions of the standard 
metie, 1f made in metal or some durable stone Line meastires 
should have their graduations so fine as to be well observed 
with a microscopic power of sixty diameters , and end measyres 
should have their terminal surfaces sufficiently adjusted and 
polished so as accurately to define the length of the bar 
Measures of mats may he made also of metal or some durable 
stone, but each must be inene piece without handles, grooves, 
or adjusting holes Foi thermometers and barometers special 
regulations are issued, which may be obtamed at a small charge 
from MM Gauthier-Villars, 55, Quai des Gund Augustins, 
Paris . . 

The fees on verification of measures of length vary from 60e 
to 400 francs, according, of course, to the extent of the venfica- 
tion demanded , for metric weights from 20 to 120 francs, and 
for thermometers and barometers [rom 10 to 80 francs 

What should be the true equivalent, length of the yard 
measure in terms of the metre, may appear to some to be 
almost a trifling matter—because the measurement in dispute, 
or probable error of the equivalent at present adopted in this 
country, amounts only to o ooo inch —‘Jt 1s, however, a fact 
that so small a difference as 0 0008 im this equivalent would 
not only be felt m scientific researches but also in practical work 
Messrs Comstock and Tittman, of the Umited Coast Survey, 
as well as Dr Peters, of Germany, and the Director of the Inter- 
national Committee, have found that the equivalent length of 
the metre (39 3708 inches) as ascertained by Kater and Arago, 
in 1818, 1s inaccurate, to the extent of o'0008 inch,*and that 
the true equivalent ought to be nearly 39 300 inches This 
latter value will, we have no doubt, be ultimately recognized in 
scientific work. 

In the field of electeical measurements, we find that Dr 
Guillaume ıs continuing his investigations as to the measure- 
ment of temperatur® by electrical methods, and as to the 
variations of mercurial standards of resistance, a work origi- 
nally begun at the Bureau, by Dr Benoit, in connection with 
the standard ohm It would not appear that mercurial ther- 
mometers can be superseded for ordinary measurements of 
temperature, but that measurement by resistances may afford 
useful results in determining the temperature of a given mass 
or space, as the whole length of a column of mercury, Dr. 
Guillaume gives an account of his work on mercurial standards 
in the Proces-Verbaux recently issued (page 183) 

Dunng the past year Commandant Defforges, of the Geo- 
graphical service of the French army, has been undertaking at 
the Bureau an inquiry into the effect of the force of gravity at 
the latitude of Breteuil, by means of a seconds pendulum and 
apparatus constructed by Brunner M Defforges found that at 
Bretewl (longitude east of Paris o° 131, latitude north 54 260, 
and altitude 70 4 metres) G = g 80991 m. 

We cannot conclude this glance at the recent work of the 
International Committee without expiessing an opinion that 
the scientific success of their work and the accuracy of its re- 
cord, owe much to the energy and watchful care of the new 
president, Dr Foerster, and the secretary of the committee, Dr 
A Husch 





NOTES ON SOME ANCIENT DYES! 


‘THE fragments of ancient dyed fabrics which I have examined 

I owe to the kindness of Mr R D Darbishire They are 
specimens from a lot found by Mr Flinders Petrie in a tomb at 
Garob, Lower Egypt, supposed to date from 400-500 A D 
They weie used apparently for filling the mummy cases where 
required, not strictly speaking as grave clothes My object in 
examining them was to ascertain, if possible, what were the 
materials employed in producing the various colours seen on 


+ Reprinted from ‘* Memoirs and Proceedings of the Manchester Literary 
and Philosophical Society,” 1891 92 (Fourth Series, vol 5, No 2) 
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them The fabrics*examined consisted almost entirely ot wool 
Here and there m the warp of some of the specimens were 
thr@ads, conspicuous for difference in colour, consisting of linen 
The following colours could be distinguishede —blpe, yellow, 
green, red, maroon, puple or claret, black I will take them 
in the order named 

Blue —The colour of the fabric was a dull medium blue On 
treatment with hot caustic lye a great part of the wool dissolved 
‘Ihe residue, which vaf dark blue, having been filtered off, 
washed and dried, was treated with boiling amine, fo which 
it communigated a bight blue colour The blue solution 
having yefiltered boiling, deposited on cooling a quantity 
of blue a Mtalling scales, which, after being filtered off, washed 
withgicohol anf dred, were found to consist of indigo blue On 
beigg treated ın a tube they gave a sublimate of regular crystals, 
blue by transmitted, copper-coloured by reflected, light , they 
dissolved in concentrated sulphuric acid, giving a blue solution, 
ang, theasolution in aniline showed the absorption spectrum of 
indig blye e It% evident, therefore, that indigo in some form 
or oie: wag the material used in dyeing this colour ; 
* Yalow —The colour of the patches dy@d yellow was so 


uncertain whether analysis would lead to any precise result , the 
examination was therefore omitted ° 

Green —Of the material dyed this colour, I had but a sgeall 
quantity, but ıt was sufficient to allow of some conclusioh regard- 
ing the means whereby the colour was produced On being 
treated for some days with dilute hydrochloric acid 1t imparted 
to the latter a deep yellow colour The portion left by the acid, 
after beng washed and dried, yielded indigo blue on treatment 
with boiling amlme It is probable, therefore, that the colour 
was produced by first dyeing the fabric with indigo, then treat- 
ing with some mordant, such as alum, and, lastly, dyeing with 
some yellow colouring matter, most likely of vegetable origin 
With the mall quantity of material at my disposal, I found :t 
mmpossilsle to ascertain the nature of the yellow colouring matte. 
entployed 

Red —This was the most pronounced, and at the same time 
the most interesting, of the colours exammed The colour of 
the fabric was a full deep red It might be called a Turkey 
red, the dye, m fact, proved on examination to be a kind 
of ‘lurkey red as having the characteristic properties of that 
dye 

YOn being burnt, the fabric left a considerable quantity of ash, 

consisting of calcium sulphate, alumina, aluminium phosphate, 
ferric oxide, and silua <A laige portion of this ash no doubt 
represents the mordant employed in producing the colour On 
treatment with hot dilute hydrochloric acid, the fabric lost its red 
colour and became yellow, After removal of the acid by wash- 
ing with water, and pressing between blotting paper, treatment 
with boiling alcohol deprived the wool of the greater part of the 
yellow colour, a faint tinge only being left The deep yellow 
alcoholic liquid obtarfed left on evaporation a reddish-brown 
amorphous residue This, on being treated with a boiling solu- 
tion of alum, dissolved in part, yielding a pink fluorescent 
liquid, which had exactly the same colour, and showed precisely 
the same absorption bands asa solution of purpurin from madder 
in alum liquor On adding hydrochloric acid to the pink solu- 
tion and heating, the colouring matter was precipitated in 
orange-coloured flocks, the liquid becoming almost colourless 
The flocks after being filtered off and washed with water dis» 
solved easily in boiling alcohol, yielding a yellow solution, 
which, on spontaneous evaporation, leit a quantity of dark yellow 
needles arranged in rosettes These needles dissolved in caustic 
alkali, giving a cher1y-red solution, which showed the absorption 
bands of purpurin The solution, on exposure to air and ight, 
became colourless 

Some of the precipitated colouring matter, on being employed 
in the usual way for dyeing a bit of calico to which various 
mordants had been applied, yielded colours exactly like those 
obtatned with purpurin from madder, 2 e , the alumina mordant 
gave a bright red, the 1ron mordant dull purple to black tints 
‘lhe matter left undissolved, after repeated treatment with 
boiling alum hquor, was still highly coloured Tt dissolved 
easily ın alcohol, the solution Jeaving on evaporation a brown 
amorphous residue, which remained soft even after long stand- 
ing This residue consisted for the most part of fatty matter, 
but it also contained some colouring matter msoluble im alum 
liquor That this colouring matter gvas alizarin seemed pro- 
bable, since the colour which the mixture imparted to alka- 
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These experiments lead to the conclusion that the red qplour 
of the fabric was produced by dyeing with some kind of madder, 
either wifd or cultivated, the fabric having been previously 
treated with g mixed alumimous and ferric mordant, and then 
probably oled—that ıt was, in fact really a kind of Turkey 
re 

Älaroon —The dull chestnut coloursof this fabric presented a 

eStriking contrast to the bright red of the preceding Its consti- 
tution was, however, similar Having treated 1t@in the same 
way as the other, I found that the colouring mafteremust have 
been derived from madder , fatty matter was alse Present, put 
the mordant contamed a larger prépogtionsef ferric oxide, a 
fact which sufficrentl explains the brown tint of thê dyed 
fabric * 

Purple ~The fabric in which this colour was seen was made 
up of a pale yellow warp, and a weft of a dull puple or claret 
colour 
nuxture of red and blue, for the threads, on examin#1omundei 
the micioscope, ware seen to consist party offred, partly gf 

lue fibres, the former predominating The two sets of*fibres 
had, of course, been mixed before spinnin 
were certamly dyed with indigo, the red probably with madder 
e Black —The colour of the black fabric, like that of the green, 
Was. a compound of two colours, one overlying the other 
Under the microscope the individual threads appeared grey 
On treatment with a mixture of alcohol and hydrochloric acid 
they changed colour, a yellow liquid being obtained, while the 
fabric itself now appeared blue, and after washing and drying 
yielded indigo by appropriate treatment The yellow alcoholic 
liquid was found to contain purpurin The colour may be sup- 
posed to have been produced in the following mannei —The 
woollen fabric having first been dyed blue was mordanted, to 
use a modern phrase, and then dyed with madger, the two 
colours together producing the effect of black 
EDWARD ScHuncy 
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SCIENTIFIC SERIALS 


In the Botanzcal Gazette for July, August, and September, 
there are several papers of general interest Mr G. A Rex 
presents a further contribution to our knowledge of the Myxo- 
mycetes in an account of the genus Zinbladia ——Mr D T 
McDougal gives a detailed account of the morphology and 
anatomy of the tendrils of Passiflora cerulea —Mr M B 
Thomas describes and figures an apparatus for determining the 
periodicity of root pressure in plants —Mr C L Holtzman has 
a short paper on the Apical growth of the stem and the develop- 
ment of the sporange in Botrychium virginianum, his obser- 
vations favouring the view that the Opþioglossaceæ are a more 
primitive form than the typical Filices —Mr A F Foerste con- 
tinues his observations on the Relation of autumn to spring- 
blossoming plants —Mr Charles Robertson gives a further 
mstalment of his series of papers on Flowers and insects —A 
brief report 1s given of the botanical papers read at the recent 
meeting of the American Association for the Advancement of 
Science 


In the Four nal of Botany for September and October, no less 
than four new species are added to the British flora and to 
science—Hreraceum hArbeinicum, H duriceps, and H Bread- 
albanense, by Mr F J Hanbury, and Ranunculus petiolaris 

i (sect Flammula) by Rev E S Marshall —Rev W Moyle 
Rogers continues his Essay at a key to British Rubt, Mr E G 
Baker his Synopsis of genera and species of Malveæ , and Mi 
W A Clarke his First Records of British Flowering Plants 


Bulletin of the New York Mathematical Saceety Vol n 
No 1, October, 1892 (New York )—Prof Cajori opens this 
number with an interesting note on the evolution of criteria of 
convergence (pp I-10), in which he discusses some special and 
general criteria furnished in the writings of Gauss, Cauchy, 
Abel, DeMorgan, Bertrand, Kummer, and others, and notices 
specially the remarkable advance made by Pringsheim (Math 
Ann vol axxy )—Dr, A Martin calls attention (pp 10-119 to 
a slp in Ball's “ Short History of Mathematics” (p 102), the 
probable origin of which 1s accounted for by-Mr Ball —There 
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The blue fibitse! 


Theory of Fauations” (pp 11-12), and the rest of the issue 1s 
taken up with the usual list of new publications and notes In 
these l&t Dr Martin pomts out a curious error m the Royal 
Societ@ ‘‘ Catalogue of Scientific Papegs,” vol ix ('874-1883), 
waere, of the papers accredited, on p 790, to Ezekiel Brown 
Elhott, Nos 5-11, er4-17 should be assigned to Mr Edwin 
Raley Elligtt, of Oxford, and not to the late Mr Ezekiel Brown 
“lott, ofeAmeyca, to whom, Nos 4, 12, 13 are nghtly 
attributed 


? dN the Builettino of the Botanical Society of Italy, we find 
in addition to papers of move local interest, a further com- 
munication from Seg Macchiati on the Cultivation of diatoms, 
' uf which he states that the presence of infusoria and of diatoms 

in the water is mutually beneficial to one another, while the 

most destructive enemies of the latter are bactena —A paper 
| by Sig” Picctolt on the Biolofical ylations between plants and 
: snails, is chiefly devoted to the protective contrivances found in 
the former against the attacks of the latter, the most important 
| ofewhich are,of a chemical nature—tannin, latex, oleiferous 
gland, and poisonous salts such as catcium oxalate mechanical 
means of piotection, such as hairs and a comparatively thick 
| cuticle, play a subordinate part —In a further communication by 
Prof Arcangeli on the Cultivation of Cynomortum coccineum, 
he states that he does not find such an intimate parasitism with 
its host as is the gase with the Rafflesiaceze and the Balano- 
phoraceze 








SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, October 24 —M_ de Lacaze- 
Dwehiers in the char —Researches on the fixation of atmo- 
sghericgutrogen by microbes, by M Berthelot The imvestiga- 
tion was made m order to elucidate the mechanism of the 
, fixation of atm®spheric nitrogen It appears that the presence 
1 of green vegetable material 1s not essential to the process The 
| colourless bacteria are able to absorb mitrogen when supplied 
, with humic acid only as nutrimente The assimilation takes 
| place more readily with natural than with aitificial humic acid, 

probably because the former contaim$ more nitrogen- In 

experiments with hermetically sealed cultivations ıt was found 
| that the gain of nitrogen by the organic material under cultiva- 
! uon was 6 or Q per cent in excess of that supplied by the 
| humic acid, the difference being derived from the enclosed air 

With an occasional stream of dust laden air this was brought up 
' to 30 per cent —Colonred photographs of the spectrum on 
| albumen and bichromated gelatine, by M G Lippmann 

Albumenized and gelatimtzed plates soaked in bichromate of pot- 

ash may be employed for photographmgin colours They are used 

like silver-salt plates, being placed so that the mercury Is in 
| contact with the flm The colours will appear immediately 
| after immersion ın water, which develops and also fixes the 
image It disappears on diying, but reappears as soon as the 
| plate 1s soaked The colours are very brilliant, and visible at 
allangles Those of gelatine plates are brought out by simple 
breathing The theory 1s analogous to that of silver plates, the 
| maaima and minima of interference producing hygroscopic and 
non-hygroscopic layers with varying refractive indices —The 
irrigation canals of the Rhone, by M Chambrelent —-A new 
apparatus, the schiseophone, serving the purpose of exploring 
the internal structure of metallic masses by means of an electro- 
mechanical process, by M de Place The apparatus consists 
of a microphone and an induction sonometer To the micro- 
| phone is attached a rod of hard steel, kept oscillating once or 
' twice per second, and striking each time against the casting or 
other mass of metal under investigation The sonometer, con- 
sisting of two coils movable towards or away from each other 
| along a divided scale, with a telephone connected with one of 
the coils, 1s placed in another room, and joined by wires to the 
| microphone The coils being so adjusted that the tapping is 
scarcely peiceptible at the sonometer, the casting 1s moved so 
| as to expose various portions to the impacts If the thickness 

be uniform, any flaw or fissure will be at once indicated by a 

change ın the sound —-Observations of the comet Barnard 

(D 1892), made at the Parnis Observatory, by M G Bigourdan 
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— Elements of the comet Barnard, of October 12, 1892, by M LÌ brillantly®s yellow, «a green, and a blueline In addition to 


Schulhof —On the algebraicintegrals of the differefeal equation 
of the first order, by M, L Autonne —-On centres of geodesic 
curvature, by M Th Caronnet —On Pfaft's proble m, by 
M A J Stodolkievitz -©Sunspots and magnetic disturbances in 
1892, by M Ricco —~On considerations of homegeneity “in 
physics, reply to M Clavenad, by M Va&thy —Versfication of 
parallelism of optic axes in uniaxial crystalline pilates, by M 
Bernard Brunhes —On a pheoptometric photom@ter, for the 
measurement of feeble illuminations, by M Charles Henry 
[his 1s based upon the constancy of the phosphorescent sulphide 
ofzme Its law of loss of brilliance being determined, ıt may 
be used for measuring very feeble illuminatipns, such as distant 
artificial ight or the general luminosity of the sky due to the 
stars The decrease of light after the first 900 seconds being 
given by 295 (¢~—- 18 5) = const , ıt 1s easy to calculate the 
luminosity at any instant go thé instrument in questiof there 
are two screens Of ground glass, one of which 1s illuminated by 
the phosphorescent sulphide, brought to its maximum glow at 
a certain ume by burning magnesium mbbgn, the other 
exposed to the source of light It is then only ne€essary 
to wait till both the screens are® equally illuminated, and 
to note the time —On the dissociation of chrome alum, 
by MM H Bauoigny and E Pechard —On the tempeia- 
tures of maximum density of aqueous solutions, by M L 
de Coppet -~-On some double salts of guinine, by M E 
Grmaux —On the thermal value of the” three functions of 
orthophosphoric acid, and on its constitution, by M de Forcrand 
—~Preparation and properties of fibroine, by M Leo Vignon — 
Regeneration of the so-called sporangial form in the diatoms, 
by M P Miquel —On the hematozoaria of cold-blooded 
vertebrates, by M Alphonse Labbé —Influence of coloured 
light on the development of ammals, by M E Yung —On the 
mode of fixation of the hexapod parasitic lai væ of the acanans, 
byM S Jourdain —The cavern of Brassempouy, by M Edoymd 
Piette —Discovery of a skeleton of Elephas meridonalts in the 
basaltic ashes of the volcano of Senéze, by M Marcellii Bout 
~~Vegetable prints of the Dover boring, by MR Zeiller 


Ld 
BERLIN 
Meteorological Society, October 11 —Prof von Bezold, 
president, in the chair —Dr Berson reported on an interesting 
relationship which he had discovered between insolation and 
temperature Since it has not yet been possible to determine 
accurately the absorption due to the atmosphere, the speaker 
had calculated the insolation at the external limit of the atmo- 
sphere, which admuts of rigid mathematical treatment, both for 
the whole year and for the months of January and July The 
mean of insolation for the whole year was found to le at the 
thirtieth degrees of northerly and southerly latitude, so that the 
zone between these parallels, on about 60 per cent of the whole 
external surface, receives more insolation than the mean, whereas 
the two polar caps, or the remaining 40 per cent , receive less 
A similar calculation of the annual temperature gave the mean 
as at latitude 38° N and 35°S , giving as before 60 per cent of 
the surface with the temperature above the mean, and 40 per cent 
below In January 61 35 per cent of the surface experienced an 
insolation above the mean and 60 per cent a temperature above 
the mean, while in July the percentages were respectively 61 37 
and 61 33 —Dr Zenker gave a short account of a research on the 
relationship between temperature and insolation on the earth’s 
surface He had accurately calculated the relationship both for 
regions comprising land only and water only, and arrived at 
some interesting conclusions as to the theoretical temperatures 
at various latitudes of continents and oceans 


Physical Society, October 21 —Prof Kundt, president, ın 
the chair —Dr Jager gave an account of the measurements he 
had made, in conjunction with Dr Kieischgauer, of the tem- 
perature-coefficient of electric conductivity of mercury Dr 
Arons demonstrated an arc hght between mercurial electrodes 
m vacuo It yielded a dazzling white light, which was steady 
at the anode but flickered and jumped at the cathode its 
intensity approximated to that of an ordinary carbon arc- 
light The heat given off by ıt was but slight so that the tube 
could be held in the hand , the temperature was highest at the 
cathode Attempts were made to determine the resistance of 
the arc, but without result It was found by the use of a tele- 
phone that the current 1s discontinuous A spectroscopic 
investigation of the light revealed a lime-spectrum showing very 
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the ordinary lines due to mercury some twenty new lines were 
obse®ved No satisfactory results were obtained by using 
amalgams instead of mercury, with the one exgeption of 
sodium amalgam It1s proposed to make further experiments 
with fluid amalgams of sodium and potassium e 





° BOOKS agd SERIALS RECEIVED . 


Books —lheGreat World’s Farm S Gaye (Seeley) —The Zoological® 
Record, z8gr (@urney and Jackson) —Castorologia, or the History and 
‘Traditions bys Canadian Beaver H T Martin (Stanford) —Transac- 
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EXPERIMENTAL BIOLOGY. 


Experimental Evolution By Hepry 
_ (London Macmillan, 1892 ) ba 


e 
D R HENRY DE VARIGNY has enriched the 
literature of biology by publishing in hef Nature 


de Varigny, D Se 
d 


+ ~~ 
. i 





Series” the lectures on “ Experimental “Evolution } de- 
livered by hım in 1891 to the Summer School of Art and ' 
Science in Edmburgh This school, as 1s well known, | 
has been*domg good work on Extension lines ip Edy- 
burgh, and Prof Geddes isto be congratufated og having 
secured the co-operation of so able aebiolegist and $0, 
Sxcid an exponent of the special aspects of biology with | 


which he has identified himself as M d Varigny The i’ 


lectures are well wirthy of publication, for they contain 
aerich, well-ordered, and, for the most part, well-sifted 
body of facts collected from many sources, and especially 
from the publications of French natualists But the ' 
author 1s more than a collector of facts recorded by other 
workers , he 1s himself a worker in this special field of 
biological science And some of the most valuable of 
the observations contained ın the work are the result of 
his own careful and exact investigations à 

Experimental biology ıs stilin itsinfancy. Ig 1s true 
that our domesticated animals and plants are the resultof 
much experimental work in the past , but the experiments 
were not planned with the object of explaming organic 
nature, and were therefore not biological in their aim 
There is pressing need at the present time for experi- 
ments with such definite scientific aim , for experiments, 
that ıs to say, carried out with the express object of 
testing the truth of biological principles And that this 
work be well done there 1s pressing need for organization 
We have only to look at the results which have been 
reached by well-planned and well-directed marine 
stations in extending our biological knowledge, faunal, 
morphological, and embryological, fo see what may be 
done by organization of research What Dr de Varigny 
eloquently pleads for, and what our own countryman, 
Dr Romanes, is also pleading for, is an experimental 
institute, well planned and adequately supported, the 
purpose of which shall be to carry out extensive experi- 
ments for testing evolution hypotheses in all their 
bearings . 

“It appears to me,” says Dr de Varigny, “that this 
institution should comprise the following essential ele- 
ments —Rather extensive grounds, a farm with men 
experienced in breeding, agriculture, and horticulture , 
some gieenhouses, and a laboratory with the common 
appliances of chemistry, physiology, and histology Of 
course this must be located in the country It is very 
important to have experienced farm hands, and a good 
chemist and histologist are necessary in the staff of the 
institution As to the general management, it seems 
advisable to have a director with a board of competent 
men, whose functions would be to decide, after careful 
investigation and exchange of views, what are the funda- 
mental experiments “o be performed These experi- 
ments, when once decided upon, should be pursued 
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ahang a loyg period of years, and nothing should be 
altered in their execution unless considered advisable by 
the board, or unẹess the experiment should be found use- 
les or devoid of chance of succe8s The main thing 
should be t8 provide for the duration of the experiment, 
whether thegoriginators were hving or dead, and to follow 
it out for a bng tme Time an indispensable element 
wi such investigations, and experiments of this sort will 
surely exceed the normal duration of human lifetime ” 

A special pranch of the work of such an institute should 
be &xperimeatal investigations in comparative psychology 
Of this the~e 1s nowadays some need Speaking of the 
transmssion of acquired echaracters, Dr de Varigny 
says, “ Psychology affords similar instances A kitten 
which has never seen a dog 18 afraid from the fist 
mofhent it perteives one , young birds of many species 
instinctively fear the hawk and other birds of prey, 
while remaming unaffected by the presence of other 
birds Are not these psychological ‘attitudes’ due to 
environment (acting on the mens of ancestors) which 
have been transm%tted by mbheritance, are these not 
acquired caracters?” From observations of my own 
I am prepared to say that itis by no means universally 
true that a kitten which has never seen a dog ıs afraid 
from the first moment it perceives one Mr Spalding 
does indeed describe how the smell of his hand with 
which he had been fondhng a dog set four blind kittens 
puffing and spittmg in a most comical fashion But a 
cafeful Sbserver, Mr Mann Jones, writes to me that a 
young kitten* with which he experimented “took 
eight days to connect the smell or odour of 
his hand with the thing—dog” And my own obser- 
vations are confirmatory of those of Mr Mann Jones 
Mr Hudson, ina very interesting chapter of the “ Natural- 
1st in La Plata,” gives observations which tend to show 
that young birds afford httle evidence of instinctive 
fear of particular enemies, and my own experi- 
ments with young chicks lead me to beheve 
that they have no instinctive knowledge of the 
things of this world Any unusual and sharp sound (eg, 
a chord on the violin), any large approaching object (eg, 
a ball rolled towards them), causes alarm There ıs no 
evidence of mstinctive particularization of alarming ob- 
jects Such observations lead me to look with suspicion 
on any arguments for the transmission of acquired 
characters based on supposed instinctive knowledge of 
things And they show the need of further research in 
comparative psychology such as could be carried out at 
the Institute of Experimental Biology 

It may be said that the central hypothesis of modern 
evolution, that of natural selection, stands in no need of 
experimental verification But it will presumably be ad- 
mitted even by those who are firm in their belief, among 
whom I count myself, that further experimental support 
will be of the utmost value There are many who assume 
a sceptical attitude, and who say—We grant the in- 
exorable logic of your conclusions if your premisses 
be established More individuals are born than can or do 
survive , the devil devours the hindmost , and a beneficent 
selection rewards the survivors with the privilege of pro- 
creation hence, progress towards increased adaptation 
A very pretty piece oflogic But now, they say, show us the 
devil at work We pretend to no particular knowledge 
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of these matters, but we are quite ready to be convincld e “ Handbook” remained as they were in 1871 The 
by proven facts Prove to us this devil’s fork, and we | ugrevised portions included the Pyrenomycetes, or 


acquiesce in your conclusion But do not put i off with 
a logical “‘ must be,® the recognized symbol of an“assump- 
tion Do not tell us that since a hundred were born and 
only two survive, the ninety-eight must be gn some way 
and for some reason ungt This 1s just the very fact of 
which we require definite and indubitable evidence 

Now what solid and umimpeachable body of evidtnce 
have we wherewith to conclusively refute this scepticism? 
If animals or plants removed to a new environment 
assume a new habit, in how many cases is ıt clearly 
proved that this is due to the elimination of all those who 
failed to vary in the duction of this habit? It behoves 
us to be careful that the very strength of the natural 
selection hypothesis be not a source of weakness, by 
leading us to neglect the duty of experimental verifcatidn 
That there should be a central institute or institutes fo? 
the purpose of such experimental verification, 1s what 
Dr de Varigny and Dr Romanes are pleading for It 
would produce a salutary organizateon of research, for 
the institute would have carefully selected correspondents 
in all parts of the world who would carry out their ex- 
periments in concert It would bring scattered energies 
to a focus It would by its journal show individual 
workers where research is specially needed It is 
bound to come sooner or later We hope to see it an 
established fact before the close of the present century 

C LL M 





BRITISH FUNGUS FLORA 


British Fungus-Florå, a Classified Text-Dookof Mycology 
By George Massee In3vols Vol I (London and 
New York George Bell and Sons, 1892 ) 

T was ın 1836 that Berkeley published his “ British 

Fungi” as a part of Hooker’s “ British Flora,” and for 
about a quarter of a century this was the standa:d work. 

In 1860 appeared Berkeley’s “Outlines of British Fun- 

gology,” which’from the first was disappointing, masmuch 

as it was only a barren catalogue for all except the large 
and conspicuous species, and even the latter were so 
compressed in description, by the exigencies of confining 

the book within narrow and definite limits, that it did 

not wholly supersede the use of the old “ British Fung: ” 

In 1871 an effort was made to repair the error by the 

publication of Cooke’s “Handbook of British Fungi,” 

which brought the whole subject up to date, and gave a 

new impetus to British mycology On account of the 

considerable acquisition of species, new to the British 
flora, 1t was deemed fitting in 1871 to produce a new 
woik which should include these additions, and then 

Stevenson’s “ British Fungi” appeared. This new work 

only included the “ Hymenomycetes,” or, ın effect, part 

of the first volume of Cooke’s “ Handbook,” leaving all 
the 1est untouched In order to remedy this deficiency 
in part, Cooke’s “ Myxomycetes ” was issued in 1877, and 

Philips’ “Manual of Bntish Discomycetes” in 1887 

Meanwhile a second edition of a portion of Cooke’s 

“ Handbook” was being issued as a supplement to 

“ Grevillea,” but confined exclusively to the Agarzczaz 

With the exception of Plowright’s “ British Uredinex ” 

published in 1889, all the rest of the orders contained in 
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Spheeriaceous furfgi, the Spherapsdew, or, imperfect 
Pyrenomycetes, and the Ayphomycetes, or moulds 
Hence the announcement of a complete work which should 
include a/7 the British fungi, of whatever denomination, 
brought up to dage, cid not come as a surprise, 

The volume before us consists of 430 pages, and pré- 
fesses w be the first of three volumes, which are to con- 
gain thegttole, % British Fungus Flora” ın full, and upon 
thesame plat? as*thls first volume We have heard of 
wenderful feats of “strong men,” but these will be 
nothing in comparison to the feat which 1s ostensibly 
pgomiged on the title-page, whem ıt 1s accompfished ,In 
out simpleity®ve should have calculated sza volumes, as 
nearer the miniqaum If the result groves to be less, we 


P shafl be content to bear the odium of a false prop 
"We may prems that the author who has undertaken the 


present work 1s eminently fitted to ¢arry it out success- 
fully, masmuch as he is a practical field naturalist, with 
independent views, and by no means afraid of hard work 

To return to the volume in question, we must recognize 
clearness of typography, and distinctness in the isolation of 
species, which will facilitate reference and increase its 
practical utihty The illustrations are rather rough out- 
lines, but quite sufficient for practical purposes, and will 
exhibit the distinctions between the several genera as far 
as ulugtrations can doit Of the systematic arrangement 
we are not prepared to speak so highly, but perhaps some 
may consider this a matte: of detail The contents may 
be summarized thus, in the order of their appearance 
The Gastromycetes, or puff-ball fungi, commencing with 
the subterranean species, followed by the Sclerodermee 
and the Nzdulartee, then the Lycoperdee, concluding with 
the Phallordee These are succeeded by the Hymeno- 
wiycetes, in hke manner inverted, commencing with the 
Tremellinee, and backwards through the other famihes to 
the Agarzcimz, which are commenced in the last 120 
pages. but not half completed We imagine that half 
another volume will be required to complete the Baszdzo- 
miyceles 

Under ordinary circumstances, when we take up a 
flora, we are accustomed to meet with the adoption of 
eithe: one of two methods The one consists of a regular 
sequence, from what the author regards as the highest 
developments in his congeries to the lowest , the other an 
equally regular sequence from the lowest to the highest. 
This 1s conventional, but the present book 1s not conven- 
tional In one sense there undoubtedly ıs a regular 
sequence from the lowest forms to the highest in the 
Basidiomycetes, which this volume contains , but we must 
not infer that Mr. Massee regards the Baszdomycetes as 
the lowest order of Fungi, or that he commences with the 
simplest organisms, proceeding upwards by regular 
gradations to the most complex, when he starts with the 
Gastromycetes Undoubtedly our author has not made 
a special stuay of the puff balls in order to degrade them 
tothe lowest rank Hence we can only arrive at one 
conclusion, and that 1s, that such portions of the work 
Have now been printed as were ready for the press, and 
no conclusions are to be drawn from the sequence 
adopted as a convenience, as if 1 were adopted by pre- 
meditation 
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Continental mycologists have now *for sonfe time 
accepted the geneia of the Agarzcem: as defined ey 
Fries, with the exception of the large genus Agaricus, 
which Fries himself subdivided into numerous smaller 
groups as subgenera , but they have elevated all these 
smaller groups to the rank of geneta, and placed them 
upon an equality with the other veritable genera gf 
Agaricé: Against this metamorphosis we feel bound 
to contend, on the ground that the distinctions, although 
sufficient for the subdivision of a genus, are nétef generi¢ 
value, and that the genera so conStitutedeare unneces- 
+ 

sary, and of unequal value, with the old genera besyle 
which they are placed For instance, Amanztopses differs 
only fronf Amanite@ in the absence of a rng, and 
Aunnellaria differs only fiom Pancolus 10 the lesefice 
of aring Let any one of practice and experience čom- 
wre these pseudo-genera with Coprinus, Cantharellus,” 
or Schizophyllum, and judge of what wè say For thé 
first time these pstudo-genera now find a place in a 
Botish flora, and, although not of overwhelming import- 
ance, we cannot permit them to pass without protest 

Spore measurements aie a recent addition to the 
diagnoses of Hymenomycetes, and, although we contend 
that they should be employed with caution and dis- 
crimination, 1t 1s very satisfactory that so much attention 
should have been given to them ın this work Not only 
does the spore vary in size in a given species n different 
seasons, but at different periods in the same year, This 
1s certainly true in some species which have been tested, 
and should lead us to accept spore measurements as 
approximate rather than absolute 

In conclusion, we are bound to remark that this is a 
students book, written with a full appreciation of the 
wants of a student, and giving all the information which 
a student might require In all cases, whether under 
families, genera, or species, will be found just the details 
which the novice will be most anxious to obtain, and, 
although the study of these interesting but rather difficult 
plants has been of late somewhat upon the decline, we 
doubt not that it will revive and prosper by the aid of 
the new “British Fungus Flora,” which will become the 
“text-book of British mycology ” MCC 








SOUTH AFRICAN SHELLS 


Marine Shells of South Africa A Catalogue of all the 
Known Species, with References to Figures in Various 
Works, Descriptions of New Species, and Figures of 
such as are new, little known, or hitherto unfigured 
By G B Sowerby, FLS, FZS Pp 89, 5 pls 
[drawn by the author] (London, 1892 ) 

INCE 1848, when Krauss published his well-known 
work, entitled “ Die Sudafrikanischen Mollusken,” 
no such list as the one before us dealing with the 

Molluscan Fauna of this interesting and important 

marine province has appeared 
Krauss, who included the non-marine forms of the 

South African region ım his work, recorded 403 marine 

species, of which 213 were considered to be peculiar to 

the province Many other species have been subse- 

quently cited or described as coming from that quarter, 

notably by E von Méttens and by our piesent author 
Conchologists undoubtedly owe much to Mr Sowerby 
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for thus bringing together within the small compass of 
this single w@lume, the scope and aim of which are suffi- 
ciently dicated in its title, the scattered records of the 
various @pecies as known to him, kut they will equally 
regft that the author did not include the whole molluscan 
fauna instead of confining himself to the testaceous forms, 
ana therebyfraise the work from the level of a mere shell- 
collector’s catalogue to the ran® of a work of reference of 
Mealescientific value 

Mr Sowerby enumerates 740 species, and estimates that 
323e0f these are c8nfined to South Africa, whilst 67 also 
occur in European seas, and 340 have been found on other 
coasts Unfortunately, it ıs our disagreeable duty to pomt 
out that this record does not i@clude “all the known 
species,” and hence 1s not what the author fully intended 
it te be, viz, “,as complete as possible” An important 
paper by Von Martens} appears® to have been over- 
@ooked, for there are about thirty species named in it, m- 
cluding some which were then new, not mentioned by 
Mr Sowerby Still more remarkable 1s the omission of 
the new forms deseribed by Mr Watson in his report 
upon the Scaphopoda and Gastropoda, obtained dunng 
the voyage of the Challenger Davidsons “ Monograph 
of recent Brachiopoda,” had ıt been more closely scanned, 
would have yielded not only two species reputed to have 
come fiom the Cape, but also Terebratulina Davidsout, 
King, the type specimens of which, dredged on the 
Aguéhas Bank, were passed on to their describe: by Mr 
G 8 Sowerby (the elder, we presume) in 1871 

A number ofgpecies have been recorded by Mr E A 
Sth in an append to a “ Report on the Marine Mol- 
luscan Fauna of the Island of St Helena,” as found 
there on what 1s locally known as “Sea-horn ” This sub- 
stance appears to consist of portions of a large species 
of Tangle, probably £chlonza bucctnalzs, which.occurs at 
the Cape, whence it drifts to St Helena Some allusion 
should have been made to these forms Hunts might also 
have been gleaned from the same report, which deserves 
to be more widely known than seemingly it 1s, of un- 
doubted South Afiican species whose’ names do not 
appear in Mı Sowerby’s catalogue 

The presence of a good index, while it obviates the 
necessity, does not abolish the desirability of a good clas- 
sification, and, ın the present state of our knowledge 
in matters conchological, that of Woodward’s Manual 1s 
hardly up to date , ıt 1s somewhat late in the day to find 
Dentalium still in its old place in the Gastropoda 

Some few changes ın nomenclature are made ın defe- 
rence to the law of priority, and these are set forth at the 
end ofthe preface Amongst them 1s Ovu/a, Bruguière, 
1789 = Ovulum, Sowerby, &c, though, according to 
some, Ovia is itself a synonym for Amphzperas, Grono- 
vius, 1781, Calostoma ıs erroneously attributed to 
Bruguière instead of Swainson, 

There are also some oversights in the text, as, fo. m- 
stance, “ Columbella cerealis, Menke (Buccinum), Krauss 

=C Kraussez, Sowerby,” where, smce Menke’s name 

was given merely in MS , Sowerby’s name stands, having 
four years’ priority over Krauss’s , Trzforis 1s treated as 
though of the masculine gender , whilst the references to 
“figures m various works ” require careful checking 


x “Ueber em ge sudafrikamsche Mollusken nach der Samm'ung von Dr 
G Fritsch” fan Deutsch Malak. Gesell 1874, pp 119-146 
2 Proc Zool Sec 1899, pp 247-317 
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As regards the figures that accompany the work itself, 
it 1s a matter for regret that they cannot be commended 
Few objects are more difficult to draw or reqtyre more 
skill in their delinéation than do the shells of mollysca, 
and the amateur is rarely able to dosthem jistice. The 
want of finish in the present instance ıs gll the more 
noticeable from the contr@st they afford to tlfe rest of the 
“set up” of the work, which 1s admirable e 

These shortcomings are not thus dwelt on in any tap- 
trous spint, but are pointed out in the friendly hope that 
a future edition of the work may shortly be forthconfing, 
in which the defects of the present one, compiled under 
great difficulties and gt mtch disadvantage, may be 
made good and a really complete catalogue result 
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OUR BOOK SHELF 7 
The Framework of Chemisiry Part I By W M 


Willams, MA 

1892 ) 
THIS 1s the first part of a book which has been specially 
written as a supplement to the oral lessons and experi- 
mental demonstrations given by a teacher It ıs 
intended to contain nothing but what 1s absolutely neces- 
sary to give definite and precise impressions regarding 
the salient points of the lessons, all details relating to 
laboratory manipulation being omitted The more, 1m- 
portant introductory facts, divested of theoretical con- 
siderations, are first discussed, then come “at®ms fnd 
molecules,” treated in an elementary fasheon and leading 
the way tothe explanation of the use of symbols and 
formulze 

How the system adopted by the author will work out 
can only be ascertqined when the othe: parts are to hand 
So far as the mformation in the present volume goes, it 
1s to a great extent useful and clearly stated 

Objection may be taken to the classification of solutions 
as mechanical and chemical, for, were ıt for no other 
reason, 1t 1s still a disputed point whether any solution 
may be considered a mixture 

The concise style of the book lends itself to incomplete 
statements For instance, to say that one of the oxides 
of carbon “ contains exactly twice as much oxygen as the 
other,” 1s hardly accurate , a constant quantity of carbon 
is essential to the accurate conception of the facts The 
most serious blunder made by the author les in the 
confusion of force and energy This 1s manifest in state- 
ments involving the conversion of “chemical force” into 
an “equivalent amount of heat” or of electrical force,” 
and culminates in the assertion that “ Force, like matter, 
cannot be destroyed ” 


The Beauties of Nature, and the Wonders of the World 
we Lıveln By the Right Hon Sir John Lubbock, Bart 
MP,FRS_ (London Macmillan and Co, 1892.) 


So many writers of the present day adopt a pessimistic 
tone that a pleasant impression 1s always produced by 
Sir John Lubbock’s genial and imperturbable optimism 
In the present volume he undertakes to show how many 
sources of interest men might find in the world around 
them, if they would only take the trouble to tram them- 
selves to appreciate the scientific significance of ordmary 
facts He begins witha study of animal life, and has 
much that ıs fresh and suggestive to say about various 
aspects of the subject Then there are chapters on plant 
life, ’woods and fields, mountains, water, rivers and 
lakes, the sea, and the starry heavens The volume ıs 
written ın the clear, frank style with which all readers of 
Sir John Lubbock’s books are famihar, and it ought 
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to do much to fo8te1 among the class to which he appeals 

habits of carefuland cxuct observation His readers have 

the satisfaction of knowing that of the many things they 

may learn from him none will afterwards Mave to be 

unlearned 3 


Algebra for Beginners By H S Halland S.R Knight 
e (London Macmillan & Co 1892) 


THIS work is intended as an “easy mtroductioñ ” to the 
author’s “ Elementary Algebra for Schools,’ and, besides 
being treajed on lines simular to those of the last-mentioned 
Book, 1s Bublighed in ascheaper form The idea throughout 
seems to have ben to present the beginner with the 
practical side of the subject, and with this intention the 
examples are made as interesting as such examples can 
be The usual sequence has not here been strictly 
adhered tq, bet a beginner will find that he will still*be 
ableto feach the “as far as quadratic equations” hmt 

elt 15 needléss tô say that the explanations are stated in 
e¢lear and simple language, while the examples are atl 
new ‘That this*book will be widely used 1s undoubted, 
for it will form an excellent forerunner to the more ad- 

vanced one referred to above 7% 


introduction to Physiological Psychology By Dı 
Theodor Ziehen Translated by C C van Liew and Dr 
Otto Beyer (London Swan Sonnenschein and Co 
1892 ) 
IN reviewing the book of which this is a translation 
(NATURE, vol xlv p 145), we pointed out that such a 
book was badly wanted in Enghsh We are glad, there- 
fore, to Welcome a translation of Dr Ziehen’s work, which 
will sewe well as an introduction to the new science of 
pltysiological psychology 








LETTERS TO THE EDITOR 


[The Edos does not hold himself responsible for opinions ex- 
pressed by his correspondents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice 1s taken of anonymous communecatrons } 


The Volucelle as Examples of Aggressive Mimicry 


AN interesting point in the Voluce/le as examples of aggressive 
mimicry is the fact that they were first used to support the 
teleological theories of an earlier day, and were subsequently 
claimed by natural selection Thus Messrs Kirby and Spence 
speak of them (Second Edmion, 1817, tol n, p 223) as 
affording ‘‘a beautiful instance of the wisdom of Providence in 
adapting means to their end ,” and after describing the resem- 
blance of the flies to the bees, they continue, ‘‘ Thus has the 
Author of nature provided that they may enter these nests and 
deposit their egg» undiscovered Did these intruders venture 
themselves amungst the humble bees in a less kindred form, 
their lives would probably pay the forfeit of their presumption ” 
In this theory of Prowidence it 1s hard to see where the bees 
come in, In 1867, A R Wallace published an article on 
“ Mimucry and other Protective Resemblances among Animals,” 
which was in 1875 republished in his ‘‘Essays on Natural 
Selection ” In this essay (p 75 of the volume) he spoke of 
this interpretation as the only case in which an example of 
mımıcry had been “thought to be useful, and to have been de- 
signed as a means to a definite and intelligible purpose ” He 
accepts it as a product of natural selection, and since that time 
it has been constantly used as a well-known example of this 
pminciple, so well known, indeed, that the history of ıt became 
unnecessary in any publication where space was an object 

I neither originated the principle of aggressive mimicry nor 
the Volucedie as examples of it, although I accepted, and still 
accept, both Under these circumstances I must, 1n justice to 
Kirby and Spence and A R Wallace, repudiate the discovery 
of a significance I should have been proud to have made, but 
which was made, as a matter of fact, about half a century before 
Iwas born It 1s only fan to these weiters to say this, for Mr 
Bateson, although mentioning hırby and Spence, seems 
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throughout to give me the sole, or, at any rate, the chief, re- according to thg colouring of the under sides of the wings, or 


sponsibility for both hypothesis and examples e 

In writing my book I made great use ofa very interesting 
series of speimens in the Museum of the Royal College of Sur- 
geons, lately brought together by Prof Stewart The aggresstve 
mimicry of the Volucel/e was illustrated in one of these cases, 
and I briefly described the contents of the case in the passage 
Mr Bateson quotes Iwas glad to ge a few more details 
than those supphed by Mr Wallace, and at the same time to? 
m€ntion examples which could be actually seen by readers, 
for I referred to the collection more than once I wat, hgwever, 
anxious to obtain confirmation from one who had‘s 
Hymenoptera and their parasites much more eginutely than I 
had, so I referred the proefstoMr R C L Perkins, a most®b- 
servant naturalist, specially interested in these insects He made 
some valuable suggestions, but did not modify the account of 
the case inethe Royal College of Surgeons I think I may 
claim, therefore, that I took all reasonable precy:tions tô avat 
error n a part of the subject which had not then com® umdermy 
own personal observatjon Prof Lloyd Morgan, 11@hes interest- 
ing ‘¢Animal Life and Intellgence,” has also mentioned fhis 
example, and figures the Volucella and Bombusenuscerum He 
tells me that his figures were copied from a case in the Natural 
History Museum, so that my selection appears to be supported 
by the fwo great biological museums of London 

Within a few weeks of the appearance of my hook, I had 
found out the omission of the other banded humble bees also 
mimicked by the mystacea variety of Volucella bombylans, and 
I showed one of these (I think # os Zortm) at a lecture given 
to the British Association at Leeds in 1890 I had intended, 
and intend, to repair the omission in any reprint that may be 
required 

there ıs, however, nothing inaccurate in the statement that 
B muscorum is mimicked We require something more than 
dogmatic assertions and question-begging metaphor of tabby-cat 
and fox to establish this as an error of the two museums dnd the 
two volumes which have followed them in this respect Mr 
Bateson appears to have been studying the literate of Volu- 
celle rather carefully if he now extends his investigations to 
the perfect insects themselves, and compares the individuals in 
a series of moderate length, he will find that the mystacea variety 
differs much in the demarcation of its rings or zones, and also 
that the appearance of each individual vanes with the direction 
from which it is observed The Jess sharply-marked appear- 
ances resemble Æ muscorum, the likeness being increased by 
a shght indication of zoning to be seen in the latter 

On July 7 of the present year I captured, in a wood near 
Newbury, a pair of the variety wysfacea in copula The 
male, the larger insect, was unusually indistinctly zoned I 
have submitted the specimens to Mr Verrall, who kindly 
tells me that the large male is certainly the variety mystacea, 
and he evidently thinks there ıs nothing gemarkable about ıt 
On the other hand, the female, which was unusually small, is 
more interesting, being somewhat an intermediate variety As, 
Mr Verrall informs me, Rondant has made about a score of 
intermediate species, this little capture of mine may turn out to 
be of interest, and it ıs comforting ın a controversy of this kind 
to be able to add one fresh observation which may be of some 
use, 1f only in the way of confirmation 

Now as to the statement, in which no ambiguity was intended, 
that the two varieties lay in the nests of the bees they respec- 
tively mumic This was, as Mr Bateson says, a very general 
Impression, the 1mpression of naturalists who knew these insects 
far better than I did, an impression which had already been 
expressed ın the case at the College of Surgeons IfI was mis- 
taken in adopting it, was ıt not well that I made the mistake, 
1 by its means the general impression should be corrected, 
having ın my book assumed a tangible shape? What man who 
cares for the advance of science more than for his own advance- 
ment would regret to have made a mistake under such circum- 
stances? 

But I am not yet satisfied that the impression 1s not substan- 
ually correct Ido not regard the dimorphism of V bombylans 
as the unique phenomenon it appears to be ın the opinion of 
Mr Bateson I fail to see any essential biological difference 
between it and the dimorphism of many Lepidopterous larvae—a® 
dimorphism which extends mto the pupal stage of most species 
of the genus Zphyra—or between it and the distinct types into 
which certain butterflies Of the genus Kulima can be divided 
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certain moths bf the genus Zyrghæna according to that of the 
upper sidestof the upper wings But we know that in those cases‘ 
which hae been tested, while the majorgy of the offspring re- 

sembge the variety to which the parents belonged, a certain pro- 

portion follow the othergariety, and when the parents belong to 

different varietjes the offspring are more equally divided It 1s 

therefore onlygto be expected, so far as our present knowledge 

goes, that hoth varieties should emefge from the same nest The 

imaportant thing to be ascertained, fiom the point of view of the 

theorf of aggressive mimicry, is not the colour of the of- 

spring which emerge, although this 1s of high interest on other 

accopnts, but the col ru? of the parents which enter It might be 

supposed that Mr Bateson would have understood this, but it 

1s perhaps too much to expect from a critic who 1s so aggress- 

ively uninterested . 

It would be interesting to know th@grounds upon which Mr 
Bateson considers the dimorphism of Y dombylans to be almost 
unique At present he contents himself with assertions If we 
were tveg to returh to the régime of authgrity and dogmatism in 
plate of reason and experimerg, Mr Bateson’s scientific position 
vould be indeed assured 

Years ago I was satisfied that the evidence for the statement 
in my book was insufficient, and this, too, I had intended to 
modify when the opportunity occurred In lecturing I have 
often alluded to the investigation as an interesting one, and only 
a fortnight ago suggested ıt to the members of the Natural His- 
tory Society at Marlborough College Two years ago I en- 
deavoured to breed Volucelle ın the manner described by Mr 
Bateson, I am sorry to say without success I may therefore 
claim that the statement quoted by Mr Bateson had produced 
no paralysis of effort on my part either as regards my own work 
or that which I have been able to suggest to others 

I may add that the upshot of this inquiry—even 1f ıt lead to 
the cosclusion that both varieties lay indiscriminately in the nests 
of a} the gpecies they resemble—would not, ın my op.nion, 
remove the Volucelle from their place as examples of aggressive 
mimicry, but the “working of the principle would ve more 
complex I do not, however, propose to render myself lable 
to furthe- sneers about ‘ingenuity ” by discussing 1t on the 
preseut occasion ° 

Mr Bateson’s letter appropriately ends by putting into 
my mouth a defence I should never “have advanced—a 
defence which was obviously inserted in order to impute 
discredit—and then proceeding to the easy task of de- 
molishing ıt Let me therefore say that a mistake 1s to me 
a mistake, whether in a volume intended for the publica a 
paper presented to a scientific society Indeed, I regret the 
former moie than the latter Unfortunately, too, mistakes are 
more lable to occur in the volume, becauseethe ground 1s 
wider, and passes in some directions into less familiar regions 
But I can honestly say that I have always done my best to 
avoid mistahes, and that I correct them as the opportunity 
arises, in fresh papers or in reprints of volumes And I derive 
much comfort from Mr Phelps’ dictum, which I am sure 
appeals to every one who works, that “people who never make 
mistakes never make anything ” EDWARD B POULTON 

Oxford, October 24 


P S —-I wish to take this opportunity of correcting certain 
mistakes ın my book (‘* Colours of Animals,” Internat Sc: Ser ), 
as it may be some time before the book can be reprinted, owing 
to the number of copies struck off 

Pages 49, 50 -Dr Hurst informs me that my abstract of 
Weismann’s work on seasonal dimorphism is wrong This will 
be carefully reconsidered ın any reprint 

Page 73 —I wish to withdraw the account of Ph» ywocephalus 
Although the structures alluded to are probably alluring, there 
1s not sufficient evidence as to the manner in which they are 
used 

Page 85 —Professor Howes calls my attention to the descrip- 
tion of the nerve-terminations 1n pigment cells 

Page 94, et seg —Sit J] Ross should be Captain James Ross 

Page 105 —I ought to have added that Mr Sharpe’s conclu- 
sions are not accepted by Professor Newton 

Pages 142-146 -—Mr Bateson has shown that the white 
cocoons of Safa and Eriogaster are not due to the white 
backgrounds employed, but to disturbance of the larve It 
is still probable that the principle holds in Hakas prasınana |5 
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Page 156 -—For the above reason I withdray the argument | sulting from the grbwth of deltas and deep sea deposits, have 


about the cocoons of Rumia, although I believe that ıt still 
holds if Æ prasinana be substituted e 

Chapters x, xı should be read in cofinection gvith the 
experiments on Warning Colours since made by Mi Beddard 
and published ın lus volume, ‘ Animal Golo. atiom” 

Page 161 —-The cockroach 1s not a good example As Prof 
Weldon poimted out to me, there 1s no eviden@ that its*un- 
pleasant smell renders it unf® for food The hive-bee would be 
a better instance i 

Page 193, line 7 from bottom —/7d7 ous should be fulvons 

Page 203, line 6 from bottom —For szzted for read bearing 

Page 208, line 13 from top —Deveré should be direct. 

Page 224 -—I have since heard from Mr Skertchly that he 
did not intend the argument which I quote at the bottom of 
the page to be taken seriously , ë 

Page 236 —Dradema bøna should be D mustppus, and it 
and the Danas it mimics ocem in ¢hzee varieties, not m 
two I owe this to Col Swinhoe , the error was copied from 
‘Trimen ° E BP 

. e 


* 
The Geology of the Asiatic Loess . 

In the spring and early summer of this year I had the oppor- 
tunity, ın company with Mr S B J Skertchly, of examining 
closely the loess deposits of Shantung, stretching from Chefoo to 
Tsinan, the provincial capital 

The investigation convinced us both that the original loess of 
China must be regarded as a marine deposit Subsequent to 
the time of Mr Skertchly’s leaving the province, on June 17, I 
was able to supplement these conclusions by the discovery of a 
band of limestone rocks bored by pholades and crustaceans up 
to a height of about 1100 feet, above which line no indications 
of late marine action were visible The rocks ın the locality 
near Tsinan-fu are carboniferous limestones interbedded? with 
dioritic porphyries, and are still horizontal and unproke for 
some thousands of square miles, having received then present 
contour ın pre loess ages The dip for hundréds of square miles 
m this locality seldom exceeds from 2° to 8° These fact® we 
hope to make the subject of a joint memoir 

The loess of China Shas, however, been traced almost con- 
tinuously beyond thg limits of the exghteen provinces to the foot 
of the Pamirs West of the Pamirs loess occurs ın the valley 
of the upper Oxus, probably in the Kizil Kum, and up to the 
Caspian, and its marine origin requires us to believe in the sub- 
mergence within late geologic time of the greater part of Central 
Asia. Most geologists recoil at such a suggestion, and I am in 
a small minority in accept.ng the view that the present distribu- 
tion of ocean and continent 1s of very recent date I may, how- 
ever, in condoration of heterodox views, refer to the position 
of the argument with regard to the alleged shifting of the terres- 
trial axis of rotation, which has within the last few years entered 
on anew phase When some years ago I presented these views 
to the Council of the Geological Society of London they were 
scouted as utterly untenable Since that tıme, while English 
astronomers have held the view that practically the axis of rota- 
tion has undergone, within the limits of observation, no change, 
American astronomers have come to the conclusion that a secu- 
lar movement 1s actually in progress My own geological obser- 
vations in Europe, North America, and Asia have led me to 
infer that the North Pole has within recent geological time 
shifted, and that a shift ıs ın all probability ın progress at the 
present time along a line following approximately the direction 
ofthe 7oth meridian of west longitude This shift 1s not to be 
taken to involve a change 1n the direction 1n celestial space, but 
1s rather a rolling of the earth over its axis, the latter remaining 
practically stationary 

Dynamical causes sufficient to account for the change of 
position of the terrestrial poles, and in consequence of the 
parallels oflatitude, seem to me to be at work Prof G Dar- 
win has calculated the probable change in the position of the 
pole due to an elevation of the bed of the Pacific Ocean, but no 
one has touched the converse effect of the change of the pole on 
the relative levels of the oceans and continents In addition to 
the cause suggested ın the possible elevation of large tracts of 
continental land, there aie other influences at work tending in 
the same direction The different distribution of the large masses 
of ice around the poles, which probably vaiies within some- 
what large hmuts, and the slow disturbance of equilibrium re- 
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froguently been adduced More important still is perhaps the 
differential influence pf tidal friction m retatding the rotation, 
the effect of which must be sensibly unequalan the two hemi- 
| spheres north and south of the equator , another cause may be 
| looked for ın the action of aerial currents, the effect of which in 
the northein hemisphere as contaimng greater masses of elevated 
land must be greater 
* Another potential cause of shiftmg has never, that I am 
aware of, geen formulated Although at present of comparatively 
small influence, ıt must at various geological periods have been 
of great@apeitance It leads on to dynamic considerations of 
tidal endtgy beyond the compass of a letter to explain The 
relative part played by the sun and, moon, as deduced from 
guavitational formula, does not quite agree with the observed 
phenomena of our daily tides It 1s believed by many that the 
ordinary lunar tide, affecting mainly the oceanic gnvelope, is 
cemplisated by the presence of a terrene tide largely influenced 
by fhe gua, afd that the earth does to an appreciable extent 
yield twicgig thestwenty-four hours to the deforming force of 
$ zolar gravitation So long as this oscħlation takes place at 
leregularly recurregt intervals no energy ıs wasted Should, how- 
, ever, a sudden snap occur, breaking the rhythm of the oscillation, 
some energy 1s evidently spent,and this can only be made up from 
' the ves vva of rotation Such snaps do occur occasionally $ the 
| regula: oscillation 1s momentarily suspended, and the waters of 
i 
+ 
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the ocean rush ın to restore the equilibrium This 1s the well- 

known “tidal” wave that so frequently occurs m connection 

with earthquakes 
|} Such a snap on the equatoual line would simply retard the 
i rotational period generally North or south of this line, as the 
moments of rotation would be instantly unequal, the sphere 
would roll over its axis of rotation, and a shift in the position 
of the poles occur The earth 1 nota perfectly ngid mass 
Were 1t a rigid assteel, the interior within a depth of 200 miles 
would *yet, under the pressure of gravitation, behave as a 
hud , a shift in the pole would then be met either by a corre- 
sponding shift im the equatorial protuberance, or a change in 
the ocean level , or, more probably, by a compound action of 
both In the latter case, to fulfil the conditions of equilibrium, 
the ocean surface ın the neighbourhood of the new equator 
would rise, and if the shift were sufficiently great, would over- 
flow the lowlands If the equator, ın the longitude of Central 
Asia, had at any former time passed north of its present posi- 
tion, and the rock masses of the Continent had not been elevated, 
a mid-Astan sea must have resulted The undisturbed posi- 
tion of the carboniferous rocks, and the plain evidence that the 
surface sculpturing of the rocks was of pre-loess age, show that 
the process was unaccompamed by violent movements 

The theory of the shift of the earth over its momentary axis 
accounts bette: than any other for the geological condition of 
polar Jands, and I venture to state ıt again in brief, as on this 
+ occasion the initiative has come from the astionomers, not the 
geologists, THos W KINGsMILL 

Shanghai, China, August 20 





Note on Mr Kengsmell’s paper 


I thmk it will be difficult for Mr Kingsmill to adduce 

; evidence of geological changes large enough to produce any 
, considerable shifting of the position of the principal axes of the 
; earth, and accordingly I should feel sceptical as to a theory 
| which postulates that such change has been sufficient to explain 
considerable changes of climate 

With respect to a later part of the paper, I am entirely at 
variance with his views As far as I know ‘‘the relative part 
played by the sun and moon” m producing oceanic tides 1s m 
exact accordance with gravitational formulae 

The existence of a terene tide is a matter of speculation, but, 
as the earth cannot be perfectly rigid, ıt must exist to some 
extent The amplitude of the lunar terrene tide must certainly 
bear to that of the solar the same ratio that holds ın the case of 
oceanic tides, and there is no reason, that I know of, for attri- 
buting a greater efficiency to solar action in the case of the 
deformation of the solid portion of the earth 

I am quite unable to follow the argument by which the 
so-called ‘‘tidal” wave produced by earthquake shock 1s 
supposed to produce a retardation of the earth’s rotation 

October 21 e G H Darwin. 
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Optical Illusions, ° 

REFERRING to the article ın NATURE for October 20, mayə I 
mention a rather common optical illusion which I do not re- 
member to Have yet seen in print If a gothic arch 1s unequally 
divided by a space between two vertical parallel lines, these 
ies will not onfy seem to diverge slightly where they intersect 
the lines of the arch, but the arch itself 1s caused to appear as if 
one half had slipped bodily down from the other to an extent 

e 











equal to its own thickness In the figure given abpve it 1s 
umpossible to believe that but for the mtervention of the wertical 
snterlinear space the two halves would be seen to meet perfectly 
with the apexat A This illusion 1s worth the notice of architects 
who desire to avoid the disquieting effect upon the eyes of 
observant peisons which 1s produced by the intersection of the 
chancel arch of a church by an intervening pillar 
28 Mount Park Crescent, Ealing, W R., T Lewis 


A Remarkable Raınfall 


THE rainfall here of October has been so remarkable that ıt 
seems worth while to place ıt on record im your columns Rain 


. fell on twenty-five days during the month, making a total fall of 


10 32 mches As the annual rainfall on an average of eleven 
years 1s 31 10 inches, it will be seen that very nearly one-third of 
this amount fell ın one month This 1s by far the highest amount 
I have recorded since I began to make records in January, 1878, 
the next highest month bemg August, 1879 On that occasion 
five inches fell ın thirty hours on the 17th and 18th, and many 
bridges were carried away in Flintshire and Denbighshire, but 
the total fall for the month was only 7 89 mches Dr Nicol, of 


, Llandudno (s1\ miles from here), who has registered the rainfall 


since, and including 1861, informs me that it amounted last month 
to 8 56 inches there, this also being the highest month he has 
ever recorded 

In September rain fell on twenty-three days, and though the 
total fall was only 3 77 inches, yet the constant rain, combmed 
with an unusually low temperature (the mean maximum being 
only 56°6, and the highest shade temperature 67° 4, against 
64° 6 and 81° 2 respectively ın 1891), made it almost impossible 
to get in the harvest ALFRED O WALKER 

ant-y-Glyn, Colwyn Bay, November 5 





Ona Supposed New Species of Earthworm and on the 
Nomenclature of Earthworms 

In yesterday’s NATURE I find that the Rev Hilderic Friend 
has again given the name Z rubescens (Friend) to a supposed 
new species of earthworm This worm appears to me to be 
identical with Auxterzon festevum (Savigny), described under 
the name Lembrecus festivus by Rosa Though comparatively 
rare, it 1s by no means new, nor even new to Britain, though I 
know of no published record ofits occurrencehere I met with® 
two or three specimens among the worms supplied to me when 
I was working at the chapter on Lumbricus in ‘‘ Marshall and 
Hurst,” and identified ther subsequently by the help of Rosa’s 
table At the time I took them for mere vaneties, and put them 
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into a bottle fog future study I believe the specimens are now 
m the possesston of Dr, Benham, who has entirely overlooked 
the species in his ‘ Attempt to Classify Earthworms ” (Quar? 
Fourn Iger See %xx ) K 

The specific name zerresta:s must also, ıt appears to me, be 
ciopped Limreeus dig not define a species under that name, 
but applied ıt to what are now universally regarded as several 
distinct speci The species so called by Mr Friend was, I 
believe, first define by Savignyf®under the name Æxterron 
Agrculeum The diagnostic characters of the species are given 
by Rosa in his useful table of the species (‘Í Lumbnicidi der 
Piemonte,” p 25), and he calls ıt Leabrecus herculeus, to which 
name the usual rules ef nomenclature bind us 

I would therefore suggest the following alterations in Mr 
Friend's “ Chart of the Genus Lumbricus” — 

1 Fors‘ Tenestrs (Linn )” ead “ herculeus (Sav )” 

2 For ‘‘ Rubescens (Friend)” read“ festivus (Sav Y’? 

Owens College, October 28 C HERBERT Hurst. 





. 
e ri Ice Crystals ° 


e DURING the cutting of the formation for a railway I observed 
on Tuesday morning, the 18th inst, a peculiar series of ice 
crystals The ground 1s composed of arenaceous clay largely 
mixed with sand and small gravel, and 1s of a very open nature, 
the surface being covered with moorland grass, rushes, and 
coarse ferns These crystals were only found in a length of 
about nine feet, the ground on both sides of the patch beng 
hard frozen 

These crystals were acicular, and sprang from a base of very 
porous opaque ice, but every needle was entirely free and dis 
tinct throughout ifs height, and at first sight appeared to be 
bound together with two bands, one at one-third and the other 
at two thirds cf the height A closer examination proved that 
the band appearance was due to a slight enlargement of the 
crystgis at, these pomts, the ice being opaque, whilst the 
needles were perfectly translucent 

The average height of tnese crystals was about one inch, the 
needles having a diameter of about yth part of an inch, and were 
giouped together in clusters of forty or fifty, forming an irregular 
square of abou: -inch on the side Sonee of these crystals were 
growing veitically from the ground, others springing out hori- 
zontally from the side of the cutting, and Were either straight, 
curved, or bent round forming a half circle This morning the 
same form of crystals existed, but were much larger, being fully 
two inches long On both occasions the air was calm and clear, 
the min ther reading 30° on the 18th, and 24° to-day 

Lesmahagow, October 25 C M IRVINE 





Lunar Craters 


THE letter and illustration offering a suggestion as to the 
formation of luna: craters remind me of an eaperiment I once 
saw during a chemical lecture, bringing out the same point very 
clearly 

A shallow dish containing a layer of damp sand, }’, was flooded 
with r-inch coating of Parts plaster, of the consistence of cream, 
and the dish set to diy over a Bunsen flame 

As the plaister set, the surface was pitted with crater-like holes, 
formed by the escape of steam from the sand at the bottom of 
the dish, giving a perfect representation of a lunar surface 

As some of your readers might care to try this experiment, I 
take the liberty of sending you this ‘‘ recollection ” 

M H Maw. 
Walk House, Barrow-on-Humber, Hull, Nov 7 


A Fork-tailed Petrel 


THE occurrence of a Fork-tailed Petrel as far inland as 
Macclesfield may perhaps interest some of the readers of 
NATURE 

It was picked up by a man on the rrth ult, two days after 
the stranding of the Seveve in a gale at Blackpool, and being 
unacquainted with the species he sent it tome as a cunosity [ 
udentified ıt as a Fork-tailed Petrel, and Mr J H Salter, of 
Aberystwyth College, has kindly confirmed this decision 

Some of the feathers on the forehead are tipped with white 
Does this indicate a young bird, as I can find no mention of ıt 
in any of the plumage descriptions that I have seen? 

NEWMAN NEAVE 

Ramow, near Macclesfield, November § 
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THE ORIGIN OF THE YEAR l 
II tn) 

JN the previous agticles I have endeavoured o show 

that the Egyptians had the Sinus year and the vague 
year so related to each other that ehe successive coin- 
cidences of the 1st Thoth in both years took place after 
intervals of 1460 Siran years With a ræ! year, the 
length of which would be brought home to them by the 
regular recurrence of the solstices and Nile flood (toesa¥ 
nothing of the equinoxes) and the year of 360 days which 
they would soon find to be quite arwficial and unrgal, 
they would be much more likely to refer the dates in the 
artificial year to the real one, than to take the opposite 
course, and,as I have shown, the artificial dates would sweep 
backwards through the realones Such a method of reckon- 
ing, however, would be useless for calendar purposes, as 
they not only wanted to define the days of the year, but 
the years themselves,and I pointed out that something 
more was necessary, and that*an easy way of defining 


yeas would be to conceive a great year, or annus magnus, 


consisting of 1460 years, each “day” of which would re- 
present four years m actual time , and further to consider 
every event, the year of which had fo be chromecled in 
relation to others to take place on the day of the heliacal 
rising of Sirius or the nearly coincident Nile flood, which, 
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was eniployed t® mark the first year of each series of 


foyr 
Now as a mattes of fact itis known (I have the high 
authority of Dr Krall for the statement) thaf each king 
was supposed to begin his reign on ghe ist Thoth 
(or Ist Pachons) of the particular year ın which that 
event took place, and the fact that this was so sup- 
perts the suggestiow we are considering During the 
reign 1s | length” and the smaller events might ‘ee 
recorded Ip vague years and days so long as the date of 
its com®aencement had been referred to a cycle 
e We hfve next to consider more especially the vague 
yeağ ° 
ne argument which has been used to show that 
a vague year was not in use during the time of the 
Ramessids has been derived from some ifscriptions 
a@.Silsilis, whgch refer to the dates on which sacred 
offering’ were presented there to the Nile-god  As-the 
edates 15th Sf Photh and 15th of Epiphi are the same 
in ail three inscriptions, although they cover the period 
rom Ramses IP to Ramses III —120 years—1t has been 
argued by Brugsch that a fixed year fs in question 
Brugsch points out that the two dates are separated 

by 65 days, that thts 1s the exact interval between the 
Copuc festivals of the commencement of the flow and 
the marriage of the Nile—the time of highest water , and 





Fic 5 —The distribution of the ist of Thoth (representing the rising of Sinus) among the Egyptian months in the 1460 year Sothic cycle 


as we shall see, occurred, at different periods of Egyptian 
history, on the 1st Thoth and rst Pachons 

A diagram, which may here be repeated, was given to 
show how such a system would work Fiom any co- 
incidence of 1st Thoth (or 1st Pachons) in both the Sinan 
and the vague year, since the vague year 1s the shorter, 
the 1st Thoth (to deal only with Thoth) of the vague year 
would recede , so that m such a cycle it would fall first 
among the Epacts, then ın Mesori, and so on through 
the months, till the next coincidence was reached 

The diagram will show how readily the cycle year can 
be determined for any vague year If for instance the 
ist Thoth in the vague year falls on 1 Tybi of the cycle, 


we see that 980 years must have elapsed since the be- | 


ginning of the cycle, and so on 

Here, then, we have a true calendar system, if the 
Egyptians had not this, what had they? 

Such a calendar system as this it will be seen, however, 
1s good only for groups of four years Thus during the 
first four years of a cycle the 1st Thoth vague would 
happen on 1st Thoth of the cycle, during the next four 
years on the Sth Epact, and so on 

Now a system which went no further than this would 
be a very coarse one 
precautions were taken to define which year of the four 
was m question Brugsch? shows that a special sign 


* Continued from vol xlv: p 107 
2 “ Matériaux pour servir a la reconstruction du calendrier,” p 29 
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that, therefore, in all probability these are the two natural 
phenomena to commemorate which the offerings on the 
dates ın question were made 

But Brugsch does not give the whole of the inscription 
A part of it, translated by De Rougé,’ runs thus — 

“T (the king) know what 1s said in the depot of the 
writings which are in the House of the Books The Nile 
emerges from its fountains to give the fullness of lfe- 
necessaries to the gods,” &c 

De Rougé justly'remarks “Le langage singulier que 
tient le Pharaon dédicateur pourrait méme faire soup- 
conner geer? ne s'agit pas de la venue effective de Peau 
sainte du Nil a Pune des deux dates précitées ” 

Krall (loc cf p 51) adds the following interesting 
remarks —‘ Consider, now, what these ‘Scriptures of 
the House of Life’ were like In a catalogue of books 
from the temple of Edfu, we find, besides a series of 
purely religious writings, ‘ The knowledge of the penod- 
ical 1ecurrence of the double stars (sun and moon}; 
and the ‘ Law of the periodical recurrence of the stars’ 

a The knowledge embodied in these writings dated 


| from the oldest times of the Egyptian empire, in which 


the priests placed, rightly or wrongly, the origin of all 
their sacred rolls” (cf Manetho’s ‘ History,” p 130) 

Now to investigate this question we have to approach 
some considerations which at figt sight may seem to be 


I “Apg Zeit,” 1886, p 5, quoted by Krall 
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foreign to our subject I shall be able #o show, foweve 
that this 1s not so, 

dmprimis we must remember that,it 15 a question of 
Silsils, where*we know both from tradition and geo- 
logical evidence, ın ancient times the first cataract was 
encountered The phrase “The Nile emerges from its 
fountains” would be much more applicable to Silsilis, 
the seat of a cataract than as ıt 1s at present We do not 
how when the river made its way tfrough this impedi- 
ment, but we do know that after it took pl£ce and the 
Nile stream was cleared as far as the catag&ict that 
still remains at Elephantine, a Nilometer was erected 
there and that during the whole of later Egyptian higtory 
at all events the time of the mse of the river has bgen 
carefully recorded both there and at Rhoda 

From this it 1s fair to infer that ın those more ancient 
tifnes the same thing took place at Silsilig, 1f thigwere*so 
the reason of the record ofthe coming of the irfursdation at 
Silsilis is not far te seek, and hence the su&gestion heş 
on the surface that the records in question may stat the 
date of the arrival z7 relation to Memphis tame : 

So far in my inquiries I have not been able to find a 
complete discussion of the influence upon local calendars, 


è 
T, 


m different parts of the Nile valley, of the variations ofthe | 


phenomena upon which the Egyptians depended for the 
marking of New Year's day 

If the sofstzce had been taken alone, the date of ıt would 
have been the same for all parts of the valley , but cer- 
tainly the solstice was not taken alone, and for the 
obvious reason that they wanted something to warn 
them of the Nile rise, and in the lower reaches of the 
river the rise precedes the solstice ry 

Nor was the heliacal rising of Sirius taken alope 

As we have seen, according to Biot the heliacal risang 
of Sirius at the solstzce took place on July zo (Juhan) 


in the year 3285 BC, and according to Oppolzer, it 
l 


took place on July 18 (Julian) in the year 3000 +BC 


But this 1s too general a statement, and ıt must be | 


modified here There was a difference of 7 days ın the 
date of the heliacal rising, according to the latitude, from 
southern Elephantmeand Phila, where the hehacal rising 
at the solstice was noted first, to northern Bubastis 
There was a difference of four days between Memphis 
and Thebes, so that the connection between the heliacal 
rising and the solstice depended simply upon the latitude 
of the place The further south, the earher the com- 
crdence occurred 

Here we have an astvonomzcal reason for the variation 
in the date of New Year’s day 

But it was chiefly a question of the arrival of the Nile 
flood, and the date of the commencement of the Nile 
flood was by no means commion to all parts of Egypt ! 

I cannot find any statement of the dates of the arrival 
of any one Nile flood at places between Elephantine and 
Cano Dr Wallis Budge? states ‘The indications of 
the rise of the river may be seen at the cataracts as early 
as the end of May ” 

Now if we take the Ist cataract to be here meant, and 
deal with May 31 , since the average day of arrival of the 
inundation at Cairo is 3 days after the solstice-—that 
1s June 20 (Greg )—we have 24 davs for the flood-travel for 
the 600 miles between Elephantine and Cairo, four-fifths 
of a month elapsing between the times at which the Green 
Nile colours the pool at Syene below the Cataracts, and 
the ver at Memphis, so that the further south, the 
earlier the flood was noted This gives us about a mile 
an hour This certainly seems too slow 

But if we assume 16 days, this would give us about 
15 days between Silsilis and Cairo, and 12 days between 
Thebes and Cairo, taking Cairo to represent the ancgnt 
Memphis Now this represented a difference in the new 
year’s days of different places, compared to which our 
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modern differences of local time sink into insignificance, 
for they ondf touch hours of the day, and the reason that 
I have geferred to them here is to point out that if the 
assumpjion made ıs anything lke accurate, 1f, for m- 
stance, ın Peps time a Nile ris€ were observed at 
Susilis, there might easily be a difference of 15 days 
between the rise of the Nile at Silsilis and the Memphic 
rst of Thott If both at Sılsıhs and Memphis the Nile 
rise marked Ist Thoth, the dy of the rise at Memphis 
¢voyld corespond to 15th Lhoth at Salsils, so that 
a king reaching Silstlis with Memphis local time, would 
be struck with thys difference, and anxious to record it, 
mé@y not this then have been the important datum re- 
corded ın the sacred books? If so, 1t would not touch 
the qugstion of the fixed or vague year at all 
Let it, then, be for thé pregent conceded that there 
was a vague year, and that at least some of the inscrip- 
tions which suggest the use of only a fixed year in these 
gafly dimes thay be explamed in another way I do 
not say the above explanation 1s the correct one, for the 
assumption of 16 days may be wrong, even if difference 
, in the dates of the heliacal msing at the two places be 
' taken into account 
The dates we have found—trying to take the veiy 

simplest way of wfitmg a calendar in pre-temple times, 
, and using the calendar inscriptions in the most natural 
way-—are for the coincidence of the helacal rising of 
Sirus at, or near, the solstice-—- 

270 BC 

1728 BC 

3igz BC 
| Now here we meet with a difficulty which, 1f ıt cannot 
be &xplained, evidently proves that the Egyptians did not 
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Fig 6 —Julan dates of the rst of Thoth (vague) from 23 A D to 2404 D 


construct and use their calendar in the way we have 
supposed 

We have it on the authority of Censorinus that a Sothic 
period was completed in 139 A D , and that there was then 
a vague year in partial use tis here that the work of 
Oppolzer ıs of such high value to us He discussed all 
the statements made by Censorinus, and comes to the 
conclusion that his account 1s to be depended upon Tt 
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has followed from the inquiries of chronologists that ın 
this year the 1st of Thoth took place on July®o (Juhan), 
the date originally of the heliacal rising of Siryus, the 
beginning of the year ° i 

This beng so, thef, ın the year 23 AD—in whugh 
the Alexandrine reform of the calendar, of which more 
presently, was mtroduced—the ist of Thoth would take 
place on August 29, a very important date ensorintis 
also said thatin his own tın% (A D 238) the rst of Thoth 
of the vague year fell on June 25 Fig 5 will show the 
connection of these three dates in reference to the vague 
year The relations of the statements,made as to the 
years 139 and 238 are very clearly discussed by I9r 
Oppolzer 

Oppolzer, then, being satisfied as to the justyce of 
taking the year 139 AD asa time of coincidence of the 
fixed and vague years—the latter being determined alone 
by the heliacal rising of Sius, and, be it remembered, not 
by the solstices—calculated with great fulness, using Pe- 
verrier’s modern values, the yearsein which, in the various 
Egyptian latitudes, chiefly taking Memphis (lat 30°) and 
Thebes (lat 25°), the coincidence between the two Thoths 
occurred in the previous periods of Egyptian history He 
finds these dates for latitude 30° as follow — 





Jukan year Historical year I 


o , ~ 4235 4236 
I ~ 2774 2775 
2 ~ 1316 1317 
3 + 139 139 
4 +1591 1591 
5 +3039 3039 


. 

Now the date which Oppolzer gives for the coincidence 
which 1s nearest the date we had previously determined 
at270 BC 1s139AD There 1s a difference bf 409 years 

The question 1s, Can this fundamental difference beew 
planed? I think ıt can 

In the first place, 1t 1*beyond doubt that, in the inter- 
val between the Ramessids and the Ptolemes, the 
calendar, even supposing the vague year to have been 
used and to have been retained, had been fundamentally 
altered, and the meanings of the hieroglyphics of the 
tetramenes had been changed—in other words, the desig- 
nations of the three seasons had been changed 

On this point I quote Krall in a note? 


2 

* Tt should be observed that a distinction 1s made between the Julian 
and the historical year This comes from the fact that when astronomical 
phenomena are calculated for dates 8 C , 1t must be remembered that chrono 
Jogists are in the habit of designating by x, or rather by — x, the first 
year which precedes the instant of time at which the chronological year com- 
menced, while astronomers mark this year in their tables by o It follows, 
therefore, that the rank of any year B © 1s always marked by an additiona 
unit in the chronological dates For the Christian era, of course, chronologists 
and astronomers work in the same way The following table, given by Biot, 
exhibits the connection between these two methods In the latter Brot shows 
the leap years marked R, and the corresponding years in the Scaligerian 
chronological penod are also given 


Dates of Jukan Years commencing on January i 


According to According to Corresponding 
Chronologists Astronomers years of the period 
of Scahger 

-6 -5 470 

—5B -4B 4709 

=4 -3 4710 

23 -2 4711 

-2 =f 4712 

“1 ~oB 4713B 

Physical instant when the era commenced 

+r +r 4734 

+2 +2 4715 

+3 +3 4716 

+48 +4B 4717B 

+5 +5 4728 


? Loc cit p 29 “Itis well known that the interpretation of the seasons 
and the months given by Champollion was opposed by Brugsch, who pro- 

ounded another, which 1s now umversally adopted by experts Something 

as happened here which 1s often repeated in the course of Egyptian history 
—~the signs have changed their meaning Under the circumstance that the 
vague year during 1461 years wanders through the seasons ina great cycle, it | 
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The three hieroglyphic signs used for the tetramenes 
are supposed to represent wate1, flowers, and a barn, and 
the hatural order wquld be that the first should represent 
the inundation, the second the sowing whiche succeeds 
it, and the last harvest time If this be conceded, the 
initial system would have had the month? Thoth con- 
nected with the water sign, as Thoth in early Egyptian 
times was the first inugdation month But in the times 
of*the Ramessids @ven this ıs not so Thoth has the, 
sowing sigt assigned toit In the time of the Ptolemies 
the floo® idno longer ın Thoth, but in Pachons, and 
Pachons feds the barn sign attached to it, while the month 
Thoth 1s marléd by the water sign, thereby bringing 
back the hypothetical relation between the name of the 
month and the sign, although, as we have seen, Thoth 1s 
no longer the flood month . 
Isgyptelogists declare that all or at least part of thss 
change taolf place between the periods named, they aye 
undoubtedly pustifsed as regards a part e 
At ne point in this interval we are fortunately supplied 
with some precise information In the year 238 BC 
a famous decree was published, variously called the decree 
of Canopus and the decree of Tans, since ıt was mscyibed 
on a stone found there 
It ıs perfectly clear that one of the functions of this 
decree was to change, or to approve an already made 
change in, the designation of the season or tetramene 
in which the inundation commenced, from Thoth to 
Pachons 
Another function was to establish a fixed year, as we 
Shall see presently We must assume then that a vague 
year was 1g vogue prior to the decree Now the decree 
tells us that at its date the heltacal rising of Sirius took 
plageon I Payni Assuming that this date had any re- 
lation to the system we have been considering, the cycle 
to which it belonged must have begun 
Days 
5 Epacts 
30 Meson: 
30 Epiphi 
30 Payni 
95 X 4 = 380 years previously, that ıs, in the 
year 618 BC 


Now here at first sight 1t would seem that the Sothic 
cycles we have been considermg have no relation to the 
one now in question , for, according to my view, the last 
Sothic cycle began in 1728 BC 

A httle consideratich, however, will lead to the contrary 
view, and show that the time about 600 BC, was very 
convement for a revision of the calendar 

In the first place nearly a month now elapsed between 
the coming of the flood and the heliacal msing, and in 
the second, by making the year for the future zo begin 
with the flood, a change might be made involving tetra- 
menes only 


Thus, commencement of cycle 

Epacts 

Two tetramenes 

Month between flood and 
rising of Sirius 


1728 BC 
240 


301 
275 X 4 = 1100 


628 BC, 


Noris this all A very simple diagrammatic statement 
will show what might also have happened about 618 BC 


1s natural that the signs for the tetramenes should have changed therr 
significations ın the course of milenniums 

‘While Thoth was the first month of the inundation ın the documents of 
the Thutmosids and Ramessids,we have in the time of the Prolemiesthe month 
Pachons as the first month of the flood season Whilst Brugsch’s explanation 
1s valid for the time of the Ramessids, 1t 1s not sg for that of the Ptolemes, 
to which Champollion’s view 1s applicable ” 

1 Probably too great a value by 2 or 3 days 

. 
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. 
1f a Peformer of the calendar (and „one especially of 
conservative tendencies) appeared upon the scene, who 
beheved that ethe ancient sign for the mundation- 
tetrameng was the water sign, and that the ancient name 
was Thoth Finding the cycle beginning m 1728 with 
the signs as shown— 


1728 
BC 


Phamenot 
Pharmut 
Pachons 


e o. 

. 
when starting fresh, he would seize the opportunity of 
effecting a change, not only by dealıng wıth a tetramene, 
but he would change the names of the tetramenes allocated 
td the signs. . ° 


e e 
6 
$ men S38 
- MANIA D <> « 
DARA . 
en, in, a MMM . 
$3 » 
ae . Soa Bese np 
See Cana 
618 EEFE 
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As Krall remarks, it was almost merely a question of a 
change of the sign! It really was more, because the new 
tetramene began with the flood 

Assuming this, we can see exactly what was done in 
238 BC,z¢ about 380 years later We have seen that 
the 380 years 1s made up of 


5 Epacts 
30 Mesor1 
30 Epiphi 
30 Paym 


95 x 4 = 380 


the helacal rising of Sirms occuring on 1 Payni, 
having swept backwards along the months in the manner 
already explained We had then— 


ae 
< AWA 
mtn, 
N i 
BC Bees Been’ &e 
238 TRER 
AA AHR AG 
To sum up, so far as we have gone we have the three 


inscriptions at Phile, Elephantiné, and the still more 
ancient one of Pepi, indicating on the simple system we 
have suggested beginnings of Sothic cycles on the 
Ist Thoth about the years 


270 
1728 } BC 
3192 


On the other hand, we have the decree of Canopus, 
giving us by exactly the same system a local revision of 
the Calendar about 600 BC I say adout600 BC because 
it must be remembered that a difference of 24 days in 
the phenomena observed will make a difference of 
Io years in the date, and we do not know in what part 
of the valley the revision took place, and therefore at 
what precise time in relation to the helacal msing the 
Nile-rise was observed 

Whenever presumably it took place, New Years day 
was reckoned by the Flood, and the rising of Sirius fol- 
lowed nearly, 1f not quite, a month afterwards The 
equivalent of the old 1st Thoth was therefore 1 Paym 
In months, then, the old ist Thoth was separated from 
the new one (= 1 Payni) by 3 months (Payni, Meson, 
Epiphi) and the Epacts 

In this way, then? we can exactly account for the dif- 
ference of 409 years referred to above as the dates 
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assigned by Censorinus and myself for the beginning of 
the Sirius aycle 


Oifferenge between 270 and 239 = 31 years, 
®3 months = godays x 4 4 = 360 ,, 
e 5 pacts x 4 = 920° 


e 
41r 


e 

The difference of two yea #1s equal only to half a day ! 
It seems, then, pretty clear from this that the sugges~ 
tion I have ventured to make on astronomical grounds 
may be worth consideration on the part of Egyptologists. 
[Sour inquiries have really led us to the true beginnings 
of the Sothic periods, it 1s clear that those who informed 
Censorinus that the year 139 AD was the end of a cycle 
omitt#d to tell hım whaf we snow can learn from the 
decree of Tanis 


° ” 


J Norman LOCKYER 
(To be continted) 
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TECHNOLOGICAL EXAMINATIONS 


TEE report of fhe results of the Technological Examın- 
ations, held this year under the direction of the 
City and Guilds of London Institute, has a special in- 
terest, seeing that after this year the system of payment on 
results in connection with all classes outside the Metro- 
polis will be discontinued There is no doubt that the 
offer of payment to teachers helped very greatly m 1879 
to stimulate the formation of technical, as distinct from 
science, classes, and the gieat extension of this work of the 
Postitwte is largely due to the offer then wisely made of 
contributing gowards the cost of instruction The tables 
furnished im the report, and the diagram of results, are 
very interesting as showing the great development of these 
trade classes Since 1880 the number of candidates for 
exammation has increased more than tenfold, the numbers 
being 816 ın 1880 and 8,534 in 1892 In 1885 there were 
263 technological classes in different parts of the country, 
and m the session 1891-2 this number had increased to610 
There is, of course, acorresponding increase in the number 
of students ın attendance at these classes In 1881 the num- 
ber of students was 2,500, this year ıt was 16,565 This re- 
cord of progressiscertainly satisfactory, and particularly so, 
seeing that pior to 1891 there was no sort of organization 
to carry on the work of directing and assisting technical 
classes for artisans in different parts of the country As 
a pioneer movement, the work of the City Guilds Insti- 
tute has been eminently successful, and many of the 
Technical Schools which have now been brought ynder 
the control of County Councils undoubtedly owe their 
origin to the technological classes promoted by the City 
Guilds The question now demanding attention 1s the 
future of these classes Much 1s to be said in favour of 
associating them more closely with the science classes, 
which are held in the same schools, but what 1s wanted 
for the permanent improvement of such classes 1s a 
system of efficient inspection by persons competent to 
advise County Councils with respect to the important 
work now under their control 
Fiom the repoit and programme it appears that year 
by year the Institute adds to the extent and efficiency of 
its examinations by the introduction of new subjects and 
of practical tests Practical examinations were held this 
year for the first tıme ın photography, goldsmiths’ work, 
boot and shoe manufacture, and in wood-working ın con- 
nection with the examination im manual training for 
teachers of public elementary schools This last examin- 
ation 1s somewhat different in kind from the othe: ex- 
aminations of the Institute It 1s not a trade examina- 
tion Its purpose seems to be to encourage instruction 
of a distinctly educational character Moreover, it 1s a 
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close examination None but teachers of public ele- 
mentary schools are eligible, and these mus® have regu- 
larly attended a course of practical lessons in a registered 
class under a teacher approved by the Institute, Not- 
withstanding these rétrictions, 615 candidates presented 
themselves at the first examination held by the Institute, 
e 7 
and of these 350 passed, 195 obtaining the Teacher’s 
Certificate H “i 
The 1eport contains full Ratıstıcs of the results of the 
examinations ın each of the 6r subjects included in the 
programme, and it also shows the results ın each of the 210 
towns where the examinations were held Of the centres 
outside London, Manchester sent up the largest number 
of successful candidates, whilst Glasgow, Dundee, and 
Leeds come next in order The report calls attention to 
the fact that the proportipn of*candidates to the pSpula- 
tion 1s far less in London than ın Manchester, whilst 
the hope is expressed that the larger facilities for technical 
instruction which will be available within ¢he next few 
years will lead to an imcrease ın, the number of students 
and of candidates forexamination This increase will no 
doubt take place with the opening of new polytechnic 
institutions , but we venture to think that the real ım- 
provement in technical education cannot be correctly 
measured by any mere increase in th@ number of candı- 
dates for exammation It depends much more upon the 
character and quality of the instruction which the candi- 
datesieceive The great defect of our present organiza- 
tion 1s the poverty in knowledge and practical experience 
of the teachers of our science and technical classes 
(Some improvement in the qualifications of teachers, and 
in the conditions of their training, ıs needed before 
plogress can be measured by the increase in the 
number of students in attendance, or of candidgtes fer 
examination 
We notice that in future the Institut proposes to 
award two kinds of certificates—the one kind to studenfs 
who have regularly attended a course of instruction 
under an approved teacher, and the othe: to candidates 
who may present themselves for examination without 
giving any evidence as to their training In this way 
the Institute proposes to combine the functions of a teach- 
ing and an examiming body The certificate indicating 
that the candidate has received some training at a school 
of recognized position will doubtless acquire a distinct 
value , but much will depend upon the ability and the 
reputation of the teacher under whom the candidate 
may have studied 
Of the many alterations in the new programme the 
most important ıs the addition of a practical part to the 
examination in mechanical engineering This exam- 
mation of the Institute nas never seemed to us wholly 
satisfactory, as overlapping, to too great an extent, the 
examinations of the Science and Art Department in 
apphed mechanics, machine construction, and steam 
But in future the examination will consist of two parts, one 
of which will be distinctly specialized with a view to the 
candidate’s occupation Moreover, in the honours grade, 
candidates will be requned to undergo a practical 
examination in either machine designing or workshop 
practice At the last examination in this subject 
966 candidates presented themselves, of whom 536 
passed It is satisfactory to note the contmuous in- 
crease in the number of candidates in plumbers’ work, 
a trade in the successful piactice of which every house- 
holder ıs interested In this subject a high standard 
for passing 1s wisely maintained OF the 816 candidates 
who presented themselves, 235 came up for the practical 
part of the examination, and of these only 85 succeeded 
in passing in both parts of the examination, and are 
qualified for certificates 
There ıs little doubt that the statistics furnished in 
this report go far to show that a high value is attached 
by artizans and their employers to the Institute’s certifi- 
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cates, and that the Progress of technical educatıðn has 
been advanced by the cautious and judicious manner in 
whith the Institute has conducted this départment of its 
operations d 





ROBERT GRANT 


ity Robert Grant, who at the ripe age of seventy-eight 

died at the place of his buth, Grantown-on-Shey, ore 
October 245, 1892, science loses one of her ablest Mms- 
tor1ans oes education was interrupted by a serious 1ll- 
ness, which confined him to his bed from his fourteenth 
to higtwentietlf year* With surprigng energy, however, 
on gis recovery he set about the study of mathematics 
and the acquisition of ancient and modern languages 
After studying for a time at King’s College, Abendeen, he 
wert, to* Londgp to collect materials for a history of 
physical esfronomy Thence he proceeded to Paris in 
1845, where for two years he attendeg the lectures of 
Arag8 at the Observatory, and those of Leverrier ahd 
ofhers at the Sofbonne Returning to London, he lost 
little time in beginning the great work with which his 
name will always be associated It was published ry 
numbers, the first of which appeared in September, 1848, 
but it was not until March, 1852, that the whole work was 
issued It bears the title “ History of Physical Astronomy 
from the Earliest Ages to the Middle of the Nineteenth 
Century, comprehending a detailed account of the estab- 
lishment of the Theory of Gravitation by Newton, and its 
development by his successors, with an exposition of 
the progress of research in all the other subjects of 
Celestial Rhysics” Most completely do the contents of 
the volume fulfil every expectation raised by this compre- 
hensive programme The fame of its author was at once 
established Four years later he received from the hands 
of the late Mr Manuel] Johnson, President of the Royal 
Astronomical Society, the gold medal, then for the first 
time awarded for literary service to astronomical sctence 
One paragraph of the address delivered on that occasion 
may here be quoted as characterizing most justly the 
work as well as its author “Throughout the book no 
one can fail to be struck with the rare skill, integrity, and 
discernment the author has displayed in tracing the suc- 
cessive stages of progress , or with the scrupulous care 
he has taken to assign to each of the great men whom 
he reviews their proper share in the common labour, 
Nowhere 1s this more conspicuous than in the discussion 
relative to the discovery of the planet Neptune Bya 
simple narration of facts he has placed the history ot 
that great event in so clear and so true a light that I 
believe I am not wrong in saying he has gained an 
author’s highest praise under such circumstances—the 
approval of both the eminent persons concerned ’ Even 
now, forty years after its publication, the “ History ” has 
lost none of its value as a mine of information, and as a 
delightful guide to those who desire to make a closer 
acquaintance with the astronomers of the past, as well as 
their works 

For some tıme Mr Grant edited the “ Monthly Notices” 
of the Royal Astronomical Society, and was a member of 
their Council! In conjunction with the late Admiral 
Smyth, he translated and edited Arago’s “Popular As- 
tronomy” (2 vols 1855 and 1858) Meanwhile his health 
had so far improved that in 1858 he was able to go 
through a course of observational astronomy at Green- 
wich Observatory In the following year, on the death 
of Prof J Pringle Nichol, he was appointed Professor 
of Astronomy, and director of the Observatory in the 
University of Glasgow 

4s a member of the party that went to Spain in the 
troop-ship Azmalaya, to observe the total solar eclipse 
of July 18, 1860, Prof Grant, from his station near 
Vittoria, had the satisfaction of seeing a portion of the 
chromosphere, the existence of which as a thin layer en- 
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veloping the photosphere he had abundantly" demon- 
strated ın the winter of 1850-51, from a discussion of all 
the observations extant (“ History,” pp 395, 396). It*can 
excite noesurptise that Prof Grant assumed the red layer 
and also the prominences to shine by reflected light, when 
itis recollecfed that the sun’s light and heat were then 
supposed to originate wholly in the photosphere while 
the nucleus was thought to be so,cool as possibly to be 
habitable When Prof Grant took @harge of the Gl&s- 
gow Observatory the only useful instrument hé found was 
the transit-circle by Ertel and Son, of Wuwch, but 
through the liberality of a few friends, chiefly fre Glasgow, 
a nine-inch Cooke Equatorial was added*t® the Observa- 
tory some years afterwards After thoroughly tésping 
the transit-circle the new director commenced a series of 
observations of Mercury, Neptune, the minor planets, and 
æ selection of stars from the British Agsociatien Çata- 
logue Gradually, however, his attenti6n was» copcen- 
trated entirely on,the stars the list being cosrespondingl 
expanded The observations of planets were comtuni- 
cated from time to time to the Astronemusche Nachrich- 
zen or to the “ Mogthly Notices ” 

‘The stellar observations were published at the expense 
of her Majesty’s Government ın 1883 in the well-known 
“Catalogue of 6415 Stars for the epoch 1870, deduced 
from Observations made at the Glasgow University 
Observatory during the years 1860 to 1881, preceded by 
a Synopsis of the Annual Results of each Star arranged 
m the order of Right Ascension ” 

In the introduction will be found a discussion of 
the Proper Motions of 99 stars A very complete and 
appreciative review of this work from the pen of Prof 
Auwers of Berlin appeared in the Vierteljahrsschyift der 
Astronomuschen Gesellschaft (19 Jahrgang) The Glasgow 
star places were at once looked on with confidence by 
the numerous observers of comets and minor planets 
One point connected with the Catalogue deserves special 
mention, viz that, although the observations from which 
1t 1s derived extend over a space of twenty-one years, the 
work appeared within two years of the close of the series 
This promptitude eacites the greater admiration when we 
learn that, exclusive of Prof Grant’s personal share in 
the work, no less than thirteen young assistants at various 
times took part in the observations, and two others in the 
computations Many of these personal changes, each of 
which brought its quota of extra work to Prof Grant, 
were no doubt in some measure due to the smallness of 
the allowance provided for assistance, viz 4100 per 
annum Prof Grant, however, Was the last man to 
waste his energies in useless complaint, and dismisses 
this point with the remark that “fin recent years the 
work of scrutinizing, reducing to a common epoch, and 
combining together the vast mass of the observations of 
the catalogue, extending over a period of more than 
twenty-one years, has pressed very heavily upon the 
slende: resources of the observatory” The important 
time service of the City of Glasgow was originated by 
Prof Giant some thirty years ago, and continues in 
operation up tothe present moment In 1855 he received 
from the University of Aberdeen the degree of MA, 
followed by that of the honorary LL.D ın 1865, in which 
latter year he was elected a Fellow of the Royal Society 
of London For three years he presided over the Philo- 
sophical Society of Glasgow, to whose proceedings he 
made various contributions It may also be noted that 
among his writings are two remarkable letters proving 
beyond a shadow of a doubt the spurious character of the 
pretended Pascal correspondence These letters were 
printed in the Comptes Rendus by special permussion of 
the French Academy i 

In manner Prof Grant was singularly vivacious, and to 
the last he greeted with the warmest enthusiasm every 
fresh discovery in the science to which his life was 
devoted R C, 
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THE folldwing 1s the list of names recommended by the Presi- 
dent andeCouncil gf the Royal Society for election mto the Council 
for the fear 1893 The ballot will takeplace at the anniversary 
méeting on November 30 —President, The Lord Kelvin, D C L., 
LLD , treasurer, Str John Evans, KCB,DCL,LLD, 
sécretanies, grof Michael Foster, The Lord Rayleigh, DCL , 
foreign secretary, Sir Archibald @eikie, LL D , other members 

*of the Council, Captan Wilham de Wiveleslie Abney, C B, 
Sir Benjamin Baker, K CM G, LL D , Prof. Isaac Bayley Bal 
four, Wiliam Thomas Blanford, Prof George Carey Foster, 
Richard Tetley Glazebrook, Frederick Ducane Godman, John 
Hopkinson, Prof Joseph Norman Lockyer, F RAS, Prof 
John Gray McKendrick, Wiliam Davidson Niven, Wilham 
Henry Perkin, LL D , Rev Prof *B Price, The Marquess of 
Sahsbury, K G, Adam Sedgwick, Prof Wiliam Augustus 
Titlen, e 


° 
AN imternational subscription for a testimonial to M Pasteur 
on the occasion of his seventieth buthday on December 27 15 
to be opened by the French Academy of Science Many men 
of science 1n all parts of the world will be glad to have this op- 
portunity of expressi®g their high appreciation of M Pasteur’s 
labours 


SoME time ago we announced that Baron Nordenskiold pro- 
posed to edit a number of very remarkable letters and memoirs 
of Carl Wilhem Scheele, who died in 1786 It has now been 
decided that the one hundred-and-filtieth anniversary of the birth 
of this great Swedish chemist, on December 9, shall be made 
the®occasion of a brilliant celebration m his native country A 
m&num@ot to Scheele ts to be unveiled in Stockholm 


THe Naturfofschende Gesellschaft of Danzig are issuing invi- 
tations to the celebration of the 150th anniversary of their foun- 
dation on January 2 and 3, 1893 The meetings will take place 
on the Monday evening in the Friedrich- Wilhelm-Schutzenhaus, 
and on the Tuesday morning im the large Kall of the Landeshaus, 
and the proceedings will wind up on the latter day with a dinner 
at 4pm in the Schutzenhaus 


Pror EDWARD PRINCE, of Glasgow, has been offered the 
important post of Comnussioner and General Inspector of 
Fisheries for Canada by the Dominion Government, and has 
accepted the office Prof Prince ıs well known as an authority 
1m Fishery Science. He holds the chair of Zoology in St Mungo’s 
College, Glasgow, and 1s President of the Anderson’s College 
Scientific Society, and Vice-President of the Glasgow Natural 
History Society 


Iv ıs announced that the King of Italy will open in person the 
International Medical Congress, which 1s to be heldin Rome 
next year An English committee 1s being formed to do what 
it can to secure the success of the Congress 


Tae New York Academy of Sciences has organized a Bio- 
logical Section, which 1s to hold monthly meetings The open- 
ing meeting, at which Prof H F Osborn presided, was held 
on October 17 


Tre Victoria University has issued a lst of University 
Extension lectures which are to be delivered ın the 
course of the session 1892-93 They are to be given at many 
different centres, and include a wide range of subjects, among 
which various departments of physical and natural science hold 
a prominent place 


LIVERPOOL has sustained a real loss by the death of Mr T 
J Moore, the late curator of the Liverpool Derby Museum 
Mr Moore hada wide knowledge of various branches of science, 
and did much to foster popular interest in the results of scientific 


| mquiry He died on October 31 
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Durine the latter part of last week the weather continued 
very unsettled, the depressions which advanced frofethe Atlantic 
causing strong southerly winds or gales in many places, with 
frequent and heavy ra, while the temperature was utuiformly 
high for the time of year, the daily maxima reachipg nearlys60° 
in the southern parts, and exceeding 50° ® the northern parts of 
the kingdom On Saturday mght a considerabl& decreasesof 
temperature occurred, owing ® the advancé of an anti-cyclone 
which subsequently spread over most of the country , the 
southerly winds gradually disappeared, and were succeeded by 
calm and vanable airs In the early partyf the present week 
fog became prevalent in many parts of England, but the weather 
was generally fair with frostsoverthe mland districts On Tues- 
day, however, fresh depressionsewere passing along owr north- 
west coasts, and ram sqfialls became general over Ireland 
and Scotland, while southerly winds again became pre- 
valent. The Weekly Weather Report, wsuad on the e5th 
instant, showed that the “rainfall greatly exceeded the nrean M 
the east and south of England, while m Scotland and thee 
northern parts of England the fall was below the average Since 
the begining of the year, the eastern, Midland, and north-west 
districts of England have had three incheg of rainfall in excess 
of the normal amount, while in the south-west of England there 
1s a deficiency of 7 6 mches 


Tue U S Hydrographic Office has issued a chart showing the 
submarine cables of the world, with their principal land connec- 
tions The chartis described by Goldthwazte’s Geogo aphical 
Magastne as a necessity to foreign commerce It contaims tables 


for the computation of rates to any part of the world k 


THE November number of the Kew Bulletin contant sect®ns 
on coffee cultivation m British Honduras, the prune industry of 
California, sugar cane borers in the West Indies, sisal hemp gn- 
dustry in Yucatan, Liberan coffee in the Malay native states, 
and Bombay aloe fibre * There are also miscellaneous notes, 
from one of which botanists will be glad to learn that after many 
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unsuccessful attempts to introduce living examples of the in- 
teresting plant, Desch:dia raffestana, Kew has at last succeeded, 
thanks mainly to the generosity of Dr Treub, the distinguished 
director of the Botanic Gardens, Java, who sent a plant of it in 
a Wardian case two years ago This plant ıs now established 
and growing freely, producing numerous large pitcher-like leaves 
as well as the small normal hoya-lke foliage The morpho- 
logical meaning of these pitchers has not yet been thoroughly 
worked out ** The species of dischidia all want a careful study 

They cannot be described satisfactorily from dried specimens 

The leaves change in form, and ıt 1s not ascertained ın respect 
of many species whether they may or may not be converted into 
pitchers (ascidta)” (Hooke: in ‘‘ Flora of British India”) The 
plant at Kew 1s now under the special observation of Dr Scott, 
hon keeper of the Jodrell Laboratory D bengalensis 1s an old 
garden plant Itis cultivated at Kew in the Palm House D 

vafiestana 1s for the present kept ın one of the propagating pits 


AT the opening meeting of the twelfth session of the Junior 
Engineering Society on November 4, an excellent address was 
delivered by the president, Dr John Hopkinson, F R S , onthe 
cost of electric supply His general conclusion on the subject is 
that to be ready to supply a custome: with electricity at any 
moment he wants it, will cost those giving the supply not much 
less than 411 pet annum for every kilowatt, that 1s for every 
unit per hour, and afterwards to give the supply will not cost 
very much more than 4d per umt The clear apprehension of 
this point Dr Hopkinson believes to be essential to the com- 
mercial success of electric supply It 1s hopeless, he thinks, for 
electricity to compete with gas in this country all along the line, 
if price 1s the only consideration But with selected customers, 
electricity 1s cheaper than gas Surely, he adds, it ts the inte- 
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rest of those who sypply electricity to secure such custdthers by 
charging them a rate having some sort of relation to the cost 
of Sapplying them , 

AN addness delivered by Prof Virchow at the opening of the 
recent International Congress of Archæology eat Moscow 1s 
printed ın the current number of the Revue Sceentefigue Prof 
‘Virchow repeats in this address what he has often said before— 
tHfat no trace of ‘ thé missing link” between man and éhe lower 
animals has*been discovered either m the human skulls which arg 
believed % Pe most ancient or ın the physıcal organızatıon of 
nfodern sa@ages_ „He urges that the immediate task for anthrop~ 
ologists 1s to explain th ongin of the exigting human races, and to 
det@rmine the causes by which these races, while retaming the 
power of hereditary transmission, have acquired their distinctive 
chgracteystics At first sight, he says, it 1s easy to suppose that a 
dolithocephahc Scull may be transformed mto one of brachy- 
cephalic form è butgit has not yet been shown that any dolicho- 
Cephalic race has been actually transformed into a brachycephalic 
Sne, or wece verså © Prehistoric anthropology ought, he thinks, 
to find methods which would facilitate the recognition of the 
types of ancient races and peoples, and enable us to find them 
again among the races and peoples of the present day It 
ought also, as occasion offers, to collect data with regard to 
those strange individual cases about which theortes, as Dr. 
Virchow holds, have been prematurely formed, and which 
should be kept in “ the sc'entific baggage ” until we have secured 
intermediate links which will render ıt possible for us to unite 
them in a series 


ACCORDENG to an official report of Captain von Francois, 
the droneedaries which have been introduced mto the German 
terlitories in South-west Africa m connection with the parcel 
post service have more than fulfilled the expectations that had 
been formed about them, The climate suits them, and they 
are not affected by any of the prevalent cattle diseases On 
the road between Lehuititang and Geinab they were six days 
without water, and on the seventh day, at Geinab, they did not 
seem to be very thirsty In stony regions their feet do not, 
like those of unshod horses or oxen, suffer any injury When 
loaded with a weight of 250 pounds, a dromedary advances at 
much the same rate as an ox-waggon The only drawback 
connected with these useful creatures 1s that they are rather 
costly 

Mr A E Dovucuass, first assistant at the Boydun station of 
the Harvard College “Observatory, Arequipa, contributes an 
interesting paper to Sczence, October 21, on indications of a 
rany period in Southern Peru There 1s evidence to show, he 
thinks, that for many thousands of years, gomg back far beyond 
the recognized period of human habttation, the climate of Peru 
has been very much as ıt is at present That was preceded by a 
slow rise of the land out of the sea, which caused the climate to 
change from wet to dry But under the wet climate the 
elevation of the land was still too great, and perhaps the duration 
of the epoch was too short, to produce a luaunant tropical 
vegetation, otherwise there would be to-day extensive coal- 
fields The wet climate, however, was sufficient greatly to alter 
the face of the country Lake Titicaca was of enormous area, 
fed perhaps by the melting glaciers In the almost continuous 
rainy season, huge turbid riveis roared and tumbled down these 
western slopes of the Cordillera, while on each mountain sum- 
mut vast quantities of snow fell, only to pursue its way down the 
steep slopes, carving out valleys, building up ridges, and by tts 
melting wearing out deep ravines, which grow smaller as they 
bgcome lost in the broad level plain below Under such 
luxuriance of moisture the valley of Arequipa must have teemed 
with animal and vegetable life, the barren hills to the south 
were clothed ın green, and the desert &f La Joya blossomed lıke 


a garden ; 
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A CAPITAL annotated catalogue of the mammals collected by 
Dr W L Abbott in the Kilima-Nyaro region, East Africa, has 
been prepared by Mr F W True, ang printed in the Pro- 
ceedings ofthe fifteenth volume of the U S National Museum, 
with several plates Dr Abbott has presented to the National 
Museum many African collections , but none of them, according 
to Mr True, is of more interest than the collection of mammals 
The speqmens have been prepared wifh much care, the skins 
Being almost invariably accompanied by the skulls and furmshed 


with labels giving the locality and date of captute, sex, and ! 


other data. In determming the species Mr True me found y¥ 
necessary to depend almost exclusively on thé hterature, on 
account of the lack of specimens for comparison, but the idegti- 
fications have been made with much care, and may, he thinks, 
on the whéle, be reed upon Several species apparently new 
are represented in the collection Dendrohyeax yalidus, Aus 


aqtulus, Dendromys nigrifrons, Seiurus undulatus, Cohalophus ! 


spadix On one who has studied the North American pans 
malan fauna in detail, Mr True says, the,thought impressee 
itself that the condition of species, as regards variation, 1s 
differgnt ın the Ethiopian and Nearctic regions In North 
Ametica mdividual variation seems far less extensive than in 
Afnca, while geographical variation appears to be more exten- 
sive and constant In Dr Abbott’s collection great individual 
variation 1s especially apparent in the genera Galago, Genelia, 
and Canis Itis true that the species of the last-named genus 
everywhere present much imdividual variation, but in North 
America its chief vanations appear to be geographical in 
character The known range of seveial species is considerably 
extended by Dr Abbott’s labours * 


AN important contribution to spectroscopy appears in No fro 
of Wiedemann’s Annalen in the shape of a paper on the infra- 
red emission spectrum of the alkali metals, by Benjamin W 
Snow The method 1s distinguished by the adoption of a modi- 
fied form of the bolometer and a very delicate galvanometer 
with quartz fibre suspension The fibre, supphed by Prof 
Boys, was 4ocm long With a scale at a distance of 3m, a 
deflection of Imm corresponded to a current of 1 § x 1074 amp 
The spectra were obtained by means of a silicate-flint prism, so 
as to avoid the overlapping of the infra-red spectra which seems 
to be mevitable where gratings are used Since no infra-red 
lines could be traced in the spectrum produced ın the Bunsen or 
the o.y-hydrogen flame, the electric arg was used, the cmrent 
being derived fiom the very untform Berlin Central supply The 
best arrangement for the arc was found to be a hole bored through 
the centre of the carbon, contaimng a ‘‘ wick” of the com- 
pressed salt The bolometer consisted of two platmum-thread 
resistances A platinum wne embedded in silver was ham- 
mered flat, so as to have a breadth of 0 05mm and a thickness 
of o 00036mm Two such threads were fastened side by side 
with shellac on a mica frame One of them was blackened in 
a turpentine flame and exposed to the light, the other being 
covered The difference of resistance produced by the incident 
rays was measured by a Wheatstone bridge arrangement, with 
a shunt contrivance for enlarging the scale of the bidge wire 
The resistance of each of the platmum mbbons under ordinary 
conditions was 75 ohms The other branches of the bridge were 
made of German silver wire The sht of the spectrometer was 
adjusted to o Imm, corresponding to an angle of x 68 minutes 
of arc in the spectrum, whilst the breadth of the platinum thread 
corresponded to an are of 116 The current through the bridge 
was maintained at one-fortieth ampere In the measurement of 
the intensity of the lines, the energy of radiation was taken &s 
proportional to the first throw It was found that a standard 
candle at Im distance ggve a throw of 1g0mm A preliminary 


mvestigation of the carbon spectrum revealed a large number of 
i 
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bands reaching up to A 20620, the principal less refrangıble 
bands beng petween 
7000 
s ry 7850 
s gooo 
° 7 10750 and 11600 
#13700 and 15000 
Titese were fade up of innumerable fine lines It was also ob- 
served that the carbon spectrum®vanished in comparison with 
she metallic spectrum as soon as the latter was brought into 
play Of the five metals vestigated, viz , sodium, potassium, 
rubidium, lithium, agd cæsium, the two rarest were found to be 
specially rich m infra-red lines Sodium showed maxima at 
8180, 11270, 12400, and 18360, potassmm at 7670, 10820, 
11580, ©2250, and 14610, lithium at 8070, rubidium at 7910, 
9980, 13120, and 14760, and cæsıiům at 8380, a large one at 
8820, and others at 9980, 13270, and 14530 Kayser and 
Rurge’s empirical law for the alkalies was confirmed for the mfra- 
rëd of hthium and sodium, but not for fhe other three metals 
® 


and 7700 
and 8600 
and 10000 


Mr ELLIOTT Cours, of the Smithsoman Institution, defend, 
m Seence the rule, in biological nomenclature, ‘once a 
synonym, always a synonym,” for the form of which he believes 
himself to be ın some degree iesponsible He illustrates the 
real meaning of the aphorism ın the following way Let there 
be a genus Svvzthza m botany Let a genus Jonesia then be 
named Let /onesta then be found to be the same genus as 
Smithia Then the name Joxes:a ‘lapses into zssynonomy,” 
and cannot be thereafter applied to any other genus in botany 
That is all that 1s meant by the sayıng ‘‘once a synonym 
always a synonym ” In othe words, if Jones:a 1s not good for 
what it originally meant, it 1s good for nothing, it 1$ to be 
defeted absolutely, and cannot come into re existence by transfer 
to any other genfis Mr Coues shows that the same principle 
hefds for all specific names within their respective genera 
Example Let there be a Rosa Smzthz Let some one then 
name a Rosa Jonese Let R Jonesi be considered to be the 
same species as Æ Swuth: Then there can never be a X 
Jonest, that 1s to say, no other species of asa can be specified 
as Jones But, of course, tf any one discovers, after this 
reduction of Jonest to a synonym of Swzthz, that what had 
been called Æ /Jonesz is a good species, then Jones: revives as 
the name of ¢haf species, and the fact that it had been 
(erroneously) regarded as a synonym of Sw:zdiz is no bat to its 
use in its original sense 


THE Geological Survey of America has published a paper, 
by Mr J S Diller, on the Geology of the Taylorville region in 
the Sierra Nevada, California, immediately north of the fortieth 
parallel In this region there are eighteen sedimentary forma- 
tions and seventeen eruptive masses The former have a total 
thickness of 24,500 feet, 17,500 feet are probably Palzeozoic, 
and 7000 feet aie Mesozoic Among the sedimentary rocks, 
one horizon in the Silurian, two 1n the Carboniferous, three or 
more in the Trias, and five in the Jura have been definitely 
recognized by fossils Among the eruptives there ıs great 
variety Their extravasation, beginning early in the Palzeozoic, 
recurred vigorously in the Triassic and at the close of the 
Jurassic, and, finally, also in the Neocene and Pleistocene The 
diontic rocks of the regton are a portion of the great granitoid 
mass of the upper Sierra Nevada, and are evidently eruptive, 
with well-defined contact phenomena in Triassic formations 
Their eruption 1s certainly post-Titassic, and may have taken 
place immediately at its close or after the deposition of the 
Jurassic There are at least four unconformittes ın the geologic 
column of the Taylorville region During the greater part, if 
not the whole, of the Paleozoic, the sea covered the region 
now occupied by the northern portion of the Sierra Nevada 





The great disturbance at the close of the Carboniferous may 
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have been accompanied by an uplift, formmg land during the 
early Triassic , but if so, 1t subsided and was resty to receive 
the deposits of the upper Triassic The disturbanoe at the 
close of the Triassic fogmed no land in the northerı® Sierra 
region, but that which closed he Jurassic was agcompanted 
by a great upheaval, excluding the sea t® the western base of 
the Sierras The general structure of the Teylofyille region 
mvolves a synclinal and two@imiting antiflinals After the 
folds were overturned toward the north-east, the Grizzly anti- 
clinal was affected by an overthrust fault ın the same direc- 
tion The throw along this fault ın the older strata 1$ so much 
greater than in those of Jurassic age as to suggest that a larke 
part of the displacement took place at the close of the 
Triassic, and was followed by moyement on the same plane at 
the close of the Jurassic, ° 


Mr STANFORD has issued an interesting and valuable contoured 
map of the county of London The scale is three aches to a mde 
The contour lines or lines Of equal altitude are drawn at 25 feet” 
intervals The lowest contour 1s 25 feet above the level of the 
sea, ordnance datum, which 1s 12 feet 6 inches below Trimity 
high water The whole of the alluvial flat lying below the low- 
est contour, or at a less altitude than 12 fegt 6 inches above the 
river Thames (Trinity high-water mark), 1s covered by a dark 
brown tint. 


THE third volume of reports upon the fauna of Liverpool 
Bay and the neighbouring seas has been issued The reports 
have been written by members of the Liverpool Marine Biology 
committee and other naturalists, and edited by Prof W. A 
Herdman, F RS X 

MESSRS GURNEY AND JACKSON have published the 
Zoological Record for 1891 It is the twenty-eighth volume of 
the series Mr D Sharp, F RS, has acted as*editor, and has 
had the co-operation of many able zoologists It 1s intende 
that m future the volumg shall be published m August or 
September 

PHOTOGRAPHERS will read with great mterest an admirable 
paper by Captain Abney, ın the November number of the 
Four nal of the Camera Ciub, on “shutters,” which he describes 
as ‘fa piece of apparatus which 1s the very joy and toy of the 
photographer’s existence ” The paper is fully illustrated 


THE Rev L A Walker sends to the current number of the 
Entomologist some statistics of the entomology of the Hague, 
where he acted as chaplain during July The entomology of 
Holland seemed to him very disappomting m number of species, 
and also in individuals in the great majority of cases, less 
productive, in fact, than the ordinary run of country places 
at home 

AT the meeting of the Linnean Society of New South Wales 
on September 28, Mr R Etheridge, junior, exhibited seeds of 
the ‘Bean tree,” possibly an Zrythrina, from Macdonald 
ranges, Central Australia The seeds are strung and used as 
necklaces by the aborigines, who use the wood of the same tree 
for producing fire by friction, and also for shields, on account of 
its lightness 

A COMPOUND of gold and cadmium of the composition 
AuCd has been isolated by Messrs Heycock and Neville, and 
is described by them in the November number of the Journal 
of the Chemical Society During the course of a series of 
experiments last year upon solutions of gold and cadmium in 
melted tin, it was observed that the amount of lowering of the 
freczing-point of the tin by the simultaneous introduction of gold 
and cadmium was considerably less than the sum of the effects 
which each of the two latter metals would produce alone It 
was surmised that this difference must be due to combination 
between the gold and the cadmium Moreover, the product o 
this combination appeared to be only sparingly soluble in tin, 


NO. 1202, VOL. 47] 





g z .* 
for a considerable qfantity of a crystalline precipitate was pro- 
duced, but owing to the difficulty of freeing it from the tin which 
solidified over it upon#emoval, the compound yas not obtained 
in a state of sufficient purity to enable a definite conclusion con- 
cerning its composition to be arrived at Messræ Heycock and 
Neville now announce that they have succeeded im preparing 
the compound in an entirely different manner, and ın isolating 1t 
m% state of compar&tive purity The following ıs the best. 
mode of procedure -~A piece of the hardest combustion tubing 
1s sealed api end and slightly bent in the middle so as to form 
a ¥-tube ofvery large angle A quantity of pure gold 1s placed 
m thegealed hmb, together with three or four times its equivalent 
of cadmium The open end ıs then drawn off so as to enable 
the tube to be exhausted by means of the Sprengel pump As 
high a vacuum as possible should be obtamed, and the tube 
PRAY eeal@l The apparatus is then arranged upon 
a combustiog gurnage ın such a manner that the excess of 
cadmiam when hquefied may run away from the alloy When 
tlfe cadmium first nvelts it 1s advisable to vigorously shake the 
tube soas to diffuse the gold well among the cadmium The 
combination then occus suddenly, accompanied by bright 
incandescence of the gold When the larger excess of cadmium 
has been allowed to run away from the compound, the end of the 
tube containing the latter 1s heated for about five hours toa 
temperature about that of the softenmg of glass, when the 
remainder of the excess of cadmium distils regularly off, until 
towards the expiration of the five hours no further condensation 
occurs The product thus left behind was found in three 
successive experiments to contain about 63 7 per cent of gold, 
the perceptage required for a compound of the composition 
AuGd The compound of gold and cadmium thus obtamed 
presents asilvery greyish-white appearance, 1s very brittle, and 
exhibits a crystalline fracture The action of acids upon it is 
somewhat smgular Cold acids appear to be without material 
action upon it, but hot nitric or hydrochloric acid attacks ıt with 
great energy, the cadmium passing into solution and the gold 
being left ın the shape of the original ingot 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Purple faced Monkey (Semnopithecus len- 
coprymnus) from Ceylon, presented by Mrs Elgee, six Short- 
tailed Voles (47 v:cola agrestis) from Scotland, presented by Mr 
J. E Harting, FZS , two Laughing Kingfishers (Dacelo 
gigantea) from Australia, presented by Mr J W Hornsby, a 
Golden Eagle (Aquila aerysaetus) from Labrador, presented by 
Mr J G Baxter, a Jackdaw (Corvus moneduia) British, pre 
sented by the Rev H. W Reynolds, three Geckos. 
(Gecko verticillatus) from Burmah, presented by Mr W G 
Bhgh, two American Darters (Plofus anfinga), a Common 
Boa (Boa constrictor) from South America, four Bar-tailed 
Pheasants (Phastanus reevesi g 8 9 9) from China, purchased. 








OUR ASTRONOMICAL COLUMN 


A BRIGHT COMET 1s announced in Andromeda, seventy 
seconds preceding Struve 72 


COMET BARNARD (OCTOBER 12) —The following 1s a con- 
tinuation of the ephemeris we gave last week of Comet Barnard 
taken from Astronomische Nachrichten, No 3125 


Ephemeris for 12h Berlin MT. 


1892 ý RA fake, Log + Log A Br 

Nov I1 20 46 4 +2 333 
12 49 40 2157 

. 33 52 32 1 583 02262 01648 097 
14 55 25 I 412 
15 20 58 19 I 244 

16 2t I 14 179 ° 
o 516 02250 O'1713 094 
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It may be mentioned that an Astsonemesche Nachrichten 

circular note contains rather a modified edition of the above 

places deduced ftom obseivations made on October 16, 2@ and 


25 . ° 

Thus for the 13th, the R A 1s given as 20h 54m 24s (app ), 
and dechnatieén (app ) + 1° 545, and for the 17th, RA 
{app ) 2th 6m 39s, and declination (app ) + 0° 46' 4 

Comer Brooks (Aucust 28) --Owing to the rapid 


brightening of Comet Brooks, we give Use following ephemeris 
continued from the same source as mentioned last,week (4stro- 


a 


duced agree very well with those in question, with the exception 
of rin Gropa I and ø in Group IV , which consequently throw 
the mean values rather out Adopting the same notation, he 


obtaine@— m 
e c 
r e r ae 
° P 
* e o o a 
I Group 287 4 +420 o 140 
°. e» 279 7 405 © 295 
Tit”, °° 287 98 321 o 608 
IVs; 285 2 30 4 2057 





romische Nachrichten, N)-3125) Pu Pd ‘Summing up the values obtained by some previous workers, 
12h Berlin MT "e Py the following table gives the co-ordinates obtained — 
e 
1892 RA: app e oe app L8g v Loga ẹ Pr Name RA Decl No, of eee 
Nov t1 9 5650 +3 187 . Gauss 259 2 +308 = 
wz, ,10 I 8 2 246 00985 99861 15 61 eArgelander 2599 325 390 
. 13. 5 29 I 296 ` O Struve 2615 > 37 392 
14 952 +0 338 e , . Madler 261 6 399 2163 
* 5 14 17 —0 229 e 6 . Any 261 5 247 113 
16 18 49 1203 o084% $712 | 1781 |, « Dunkift 2637 . 250 1167 
17 23 I5 2184 w * Rancken 284 6 319 106 
e 
OCCULTATION oF MARS AND JUPITER BY THE Moon — ae 285 2 48 5 480 
Prof Barnard communicates his ob-ervations of the occultation St EAN ae 3 v 3 2509 
«f Mars and Jupiter by the moon, which occurred in one week P hee aoe 2 3 7 1054 
during last September, to the Astronom:cal Journal, No 276 oR 407 1340 
The instrument used was the 12 inch equatorial and the seeing i 
was defined as being very fine on both occasions At the dis- SOME REMINISCENCES OF THE MAORIS 


appearance of the former planet, which took place at the dark 
limb of the moon, nothing very striking was noticed, the moon’s 
limb at that pomt being sharp and not dusky, as had been 
previously seen in an occultation of Jupiter The times of 
disappearance and appearance (Mount Hamilton mean time) 


were = 


Disappearance Reapperrarte 
m s m S a 
Ist contact 9 9358 10 45 560 (1s late?) 
Half obscured 9 10 4 10 26 17 
znd contact 9 10 371 10 26 522 


In the case of Jupiter, which disappeaied at the bnght limb, 
a narrow shadow band was noticed fringing the limb where the 
planet appeared to cutit This is due, as Prof Barnard thinks, 
to the effect of contrast ‘The times of contacts were as 
follows — 


Disappearance Reappearance 
m s h mis 
Ist contact 17 28 104 18 33 17 5 (2s Iate?) 
Half obscured 17 28 550 18 33 50 
and contact 17 29 457 18 34 337 


MOTION OF THE SOLAR SysTEM,—The question of the exact 
position of the pomt in the heavens to which the sun with his 
system is travelling has been the object of much research and 
computation, and the present co-ordifates are now considered 
as being about R.A 267° and dechnation + 31° 

The determmation under consideration (Astronomical Journal, 
No 276) has been undertaken by Prof J G. Porter, and 1s 
based on the proper motions of 1340 stars, contaimed in the 
Publication of the Cincinnati Observatory, No 12 The method 
employed for computing the co-ordinates of the apex of the 
sun’s way 1s that of Prof Schonfeld, the stars were grouped 
in four divisions, Division I includigg those whose yearly 
proper motion was less than o” 30 and contained 576 stars, 
Division IT , motion from o” 30 to o” 60, containing $33 stars , 
Division III , motion from o” 60 to 1” 20, containing 142 stars , 
and lastly, Division IV , the motion exceeding 1” 20, 70 stars 
being included From these four groups the following values 
have been deduced, where e and r represent the co-ordinates 


of the apex of the sun’s course and Ê the velocity of the sun’s 
P 


motion —— 
(oa T e 
P 
I 281 9 + 53 7 0o16 
II 280 7 +401 0 30 
It 285 2 +340 055 A 
IV 2770 +349 o 66 


The last determination of these co-ordinates was made, if we 
are not mistaken, by Prof Stumpe, and were given in Astro- 
nomische Nachrichten, Nos 2999-3000 The values there de- 
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ME W COLENSO, F RS, has often been asked to record 

some of his reminiscences of the Maoris, whom he has 
for very many years had opportunities of studying This he has 
now done in a paper printed in the Transactions of the New 
Zealand Institate (vol xxiv ), some extracts from which may be 
of interest for vartous classes of readers He says — 


Of the Mako Shark —Fifty years ago (to go no further back) 
a Mao chief would be known by wearing certain emblems or 
Insignia indicative of rank, one of which was the tooth of the 
wako as an ear-pendant , and, as such were plentiful, though 
distributed, the thought often occurred to me m my early 
travelling days, What a number of the fish ako there must 
have been captured or obtained by the Maoris to yield such a 
large number of teeth! Moreover, on inquiry I invanably 
found that all the teeth I saw were prized heirlooms, and had 
descended to the present possessor through several generations, 
and (as far as I could learn) none had been recently acquired 
And while, when travelling along the sea-coasts for many a 
league on both sides of the North Island during several years, 
and always on foot, I had both seen and heard of a number of 
large sea-animals (fishes and mammals) that were driven on 
shore on the sandy beaches in severe gales from the sea, I 
never knew of a single make shark, nor had the Maoris resident 
on those shores ever heard of one being cast up 

In replying to my numerous inquines by letter respecting the 
mako, made many years ago, an intelligent aged Maori chief 
ltving on the east coast wrote as follows (or, rather, he beng of 
the old school, and unable himself to write, a young adherent 
did so at his dictation) I give a literal translation of portions 
of his letter ~~ 

“You ask, did I ever see a mako fish? Yes, and it is a very 
large creature, the biggest of all the sharks (#¢axgo)—in length 
2 fathoms measured (erua maro whanganga net), and m thick- 
ness I foot It 1s a true shark, but called by us a mako on 
account ofits teeth You also inquire concerning its fat or oil, 
and the edible qualities of its flesh, whether considered choice 
by us Maoris Now, there are many kinds of shark, as the 
mako, the avaerae, the proke, the ururoa, the uatinz, the 
tahapounamu, the tazaz1, the tatere, and the mangotara, and I 
have not eaten of them all, and therefore I do not know how 
nice or how fat they all are, and so of this one, the mako, 
But, my friend, this fish was never desired as an article of 
food—never so used by us Maoris The only part of it that we 
sought and greatly desired to have was its head, and this solely 
on account of its teeth When caught out at the deep-sea 
fishing-grounds its body was never hauled into the canoe but 
the head was cut off while ıt was still in the sea and alongside 
of the canoe (ka tapahia moanatea te upoko) this done, and the 
head secured, the body was left to drift away on the sea The 
head was also immediately wrapped up securely in a clothing- 
mat (AaAz), lest it should be noisily wondered at by those who 
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were strangers or unacquainted with it (foe umerelia e nga 
tangata tauhou) You also ask what instrument gvas used for 
cutting off the head of the mako What, indeed’ *® Why, the 
saw made of the teeth of the tatere shark firmly fixedeon to a 
wooden blade (ke n:ho tatere, he mea hohott he runga ke te 
rakau), You further fnquire respecting the number of ats 
teeth There are eight-—that 1s, large ongs from vwithin—and 
also eight smaller ones of them outside Besides those there 
were several much smaller ones in front or outsige (0 waho 
awa), but these I never cou®ed, and thefefore cannot give 
their exact number ” 

He also wrote (in another and subsequent letter) in answer*to 
my further inquiries‘ There are four very large teeth from the 
beginning, or within These are called 7c and are kept fer 
ear pendants Altogether there are eight teeth—that 1s, four 
very large ones, and fou smaller, making eight m all The 
outside teeth resemble those of thg zaæřere shark, and ars only 
termed teeth (722240), these have no other name, but those that 
are kept for ear-pendants are called az rez ‘Then, you wish to 
know how the mao was captured by us Maoris in the olden 
times. Listen This fish was never taken as other sharks 
(mango) were, with hool and bait none of our fish Hooks 
would be strong enough to hold tt, they would soon be broken 
Now, when the fishing-canoe was out fishing, and had been a 
long time there catching fishes of various kinds, suddenly a mažo 
would be seen coming leisurely along on the surface of the water 
(e hava mar noa ana: te kiri o te wat, ara tete kare o te wat) 
Then the man who saw it would shout out to his companions in 
the canoe, ‘Haul up our land’ (Hutia mat to tatou whenua), 
not naming the fish , and when the zako was pretty near to the 
canoe, about three yards off, then the big tempting bait was let 
low down before it, and on the mako seeing the bait ıt would 
bend down its head to seize it (ka tupou te upokoj, when its 
tail would be upraised above wate. Then a noosed rope 
would be flung over its tail (lasso-fashion) and quickly hauled 
tight, which would secure the tal withm the noose hard aad 
fast And away would speed the canoe at a fleet rate tgwardg 
all sides of the sea and sky, bemg contmually turned about m 
all directions by the fish, the man who had no@sed it always 
holding on to the rope At last, being exhausted, the make 
died , then it floated, when its head would be cut off, as I said 
before This was our common manner of catching the mako 
fish (žo tona hee tonu tener o tener cha o te mako), often also called 
by us a monster (Zazzzz/az) , and hence arose the term of monster- 
binding ( he efamwha), owing to it being securely noosed and 
bound with a rope flung over its tal” Here ends the interest- 
ing narration of my woithy old Maori correspondent, who died 
soon after 

I have never seen a mzao fish, and I am in doubt whether 
it is yet fully known to science It is evidently one of the 
deep-water fishes The first mention of it by skilled scientific 
observers that I have noticed 1s in Sir James Ross's ‘f Voyage 
to the South Seas,” wherein it 1s stated that on nearing the 
Chatham Islands, in November, 1841 (wuhm a week after 
leaving their winter quarters and anchorage in the Bay of 
Islands), ‘‘the long-snouted porpoises were particularly 
numerous One of these creatures was struck with a harpoon, 
and in its formidable jaws we found the teeth which the New- 
Zealanders value highly as ornaments, and which had puzzled 
us greatly to ascertain to what animal they belonged” (vol u, 
p 134) Those Antarctic Expedition ships had spent several 
months in the Bay of Islands, and the officers had frequent 
opportunities of seeing and examining the teeth of the mako, and 
very likely had purchased some from the Maoris, as they were 
diligent in acquiring natural specimens, and curios and ornaments 
of all kinds 

Professor Hutton, in his ‘‘ Catalogue of the Fishes of New 
Zealand ” (published by the Government im 1872), considered 
the mako to be the “ Lamna glauca =tige.-shark ,” but he says, 
“The shark from which the Maoris obtain the teeth with which 
they decorate their ears 1s probably this species, but I have seen 
teeth only” (Zc, p 77) 

Subsequently Professor Julus von Haast (in 1874) read a 
paper before the Philosophical Institute of Canterbury (Trans 
N Z Inst, vol vu, p 237)0n the mako of the Maoris, which, 
he says, 1s Zamua cornubica, the porbeagle shark, and not 
Z glauca as had been supposed by Professor Hutton But 
Professor von Haast had only a small young specimen (or, 
rather, 1ts skin) to examine, which two North Island Maoris, 
then engaged at Christchurch Museum, pronounced to belong to 
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a young mako, and 1gformed hım that this fish ın its adult state 
was about r2ft long The animal to which the skin belonged 
was qft 10m long Professor von Haast also‘ gives much in- 
formation relative to tife teeth of his small speeimen,(differing 
widely from my Maori friend’s description given above), their 
number, form, and size, the colom of its skin, &c, Stull, as I take 
it, there are reasonable doubts as to that specimen being a true 
mako , I think it 1s highly probable that his two Maori mform- 
ants had never seen a real ezako shark f. 
ouch, ın his celebfated work on ‘' British Fishes,’* ın his’e 
account of the porbeagle shark, gives a drawing of it from 
nature, ang ao others of its teeth and jaws, which appear to 
be itor those of the wae, being much more slender, 
and semi-terete, wntlulage, and sharply pointed (vol. 1, pp 4I- 
e 

M9 object m writing this notice of the sako shark 1s manly 
to relate the ancient Maort mode of capturing ıt i 

Of the Pieparatiıon of Black Pigment for Tattooong —The 
anci@ret Mioris hag more ways than one of obtaining the black 
substance Wed ın tattooing, which colourmg-matter also varied 
in, quality, patti owfng to what it was madefiom , that for the 
counteflance being superior to that used fo. the lower parts of 
«hl body One wayf obtaining the best kind was as follows — 

First, two proper careful men were selected for the work 
This, too, was done with ceremony, they being (for the twne), 
tapu (2 e , under the laws of ¢ad00)—ngidly set apart A small 
kiln-hke furnace (uangarehu) was excavated in the side of a 
hill suitably situated The substances to be used in burning 
for their soot—aurt-resin (Aafza) and the resinous vems of 
white pine wood (4afaia)— were got ready , a net made fiom 
the wharanu: flax leaves finely split, composed of very small 
and close meshes, and beaten well, so as to be rough and 
scabrous from long broken fibres, in order the better to catch 
and retain the soot (awe), which was intended to adhere only to 
the network, this net was fixed properly and securely over the 
top opening or chimney of the kiln, and above it were placed 
thick mats and such like, to prevent the escape of the burning 
soot and smoke All being ready, a very calm fine night was 
chosen for the firing of the kiIn—a might in which there should 
not be the least breath of moving air, and, the kiln being fired, 
those two men remained all mght at their post, attending to 
their work, carefully feeding the fire When all the resinous 
substances were burnt up, and the kiln cold—the calm weather 
still continuing—the soot was carefully collected and mixed up 
with the fat of birds, and then given to a Maor: dog to eat, 
which dog had also been early set apart for this work—tied up, 
made to fast, and kept hungry, that it might perform its part 
and eat the prepared morsels with avidity After devouring 
the mixed food the dog was still kept tied up, and not allowed 
to eat any other aliment until it had voided the former When 
the feeces were evacuated they were carefully gathered, and 
mixed up and kneaded with bird’s oil and a little water, and, 
when this mixture became dry and hard, 1t was put up securely 
into a large shell, or into a hollowed pumice or soft stone, and 
laid by carefully, buried in the earth, for future use It 1s said 
to have possessed no disagreeable odour when dry (though it 
had while fresh), and, though Jong kept, 1t did not become bad 
nor spoil through keeping, which, on the contrary, was said to 
improve it, and ıt was very much prized 

It was this pigment, so put up and kept, that was the origin 
of one of their pioverbs, ‘Purita to ngarahu kauri ” = Keep 
to thyself thy kaurt resuf-soot pigment This saying was used 
when a person was unwilling to give what was asked, the same 
being some common thing, and not at all needed by the ava- 
ricious owner But there 1s a double meaning here in this 
simple sentence (proverb)—namely, ‘‘ You may never require 
it, or hve to use it” (See Trans N Z Inst, vol xu, p 145) 

Of the Manufacture of thers Long Spears —Some of their 
spears were very long Of these there were two kinds One 
kind was made of hardwood, rimu (Daciydium cupressinune) 
This was used in defending their forts and stockades before the 
introduction of firearms, being thrust through the palisades at 
close quarters against the legs and bodies of the invaders The 
other kind was much lighter, though longer, being made of the 
light wood of the fawa-tree (Berischmiedia tawa), and used 
only for the spearing of pigeons when they were sitting on the 
top 8f a high tree This spear was tipped with a flatrish 
serrated bone 3 inches—5 inches long, usually coarsely barbed 
on one lateral edge, and sharply pointed , the bone being human, 
and a portion of that of the arm or leg, and, of course, of their 
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deadly enemies Seeing that these long, speais were always 
made from heartwood of their tallest trees, ıt was a mystery to 
me how they mahaged to manufacture them, the hardwoode@nes 
bemg from 16 eet to 20 feet and the ®thers from 20 feet to 
35 feet long , and it was not until my first visit to the Urewera 
Tribe, at Ruatahuna, ın the interior beyond Waikare Moana, 
m 1841, that I discovered how it was effected This patient 
performance has ever seemed to me a notable example of one of 
their many laborious and persevering works For it must never 
ebe forgotten, m considering their ancient laborious and heavy 
works, especially in hard substances, as wood, borfe, and stone, 
that they accomplished all without the use or kngWledge of iron 
or any other metal =. . 
Fırst, a straight, tall; and sound zawadiee ‘was selected in the 
forest This was felled with ther stone axes Its heal and 
branches having been lopped off, ıt was dragged out mt® the 
open groynd, and split down the middle into two halves If ıt 
split easily and straight, then 1t would probably serve for two 
spears, if each half turned out well in the werking ° The flext 
thing was to prepare a long raised bed of hard tr@mped and 
beaten clay, 35ft -oft long—longer than the uftefAded spear;~ 
the surface to be made quite regular and smooth (like £ good 
asphalte kerb town walk of the present daf) On to this chye 
bed the half of the ¢awa-tree was dragged, and carefully adzed 
dowa by degrees, and at various times, to the required size and 
thickness of the spear It was not constantly worked, but it 
was continually being turned and fixed by pegs ın the ground, 
to keep ıt lest ıt should warp and so become crooked It took 
a considerable time—about two years—to finish a spear, The 
last operation was that of scraping with a broken shell or frag- 
ment of obsidian, and rubbing smooth with pumice-stone, 
When quite finished and 1eady for use a suitable tall and straight 
tree was found ın, 01 on the edge of, the forest, its trunk was 
trimmed of branchlets, &e , the long spear was loosely fixed 
vertically to ıt, so as to run easily through gmall round 
horizontal loops girt to the tree, and placed at some digtance from 
each other , the tip of the spear concealed, yet protruding near 
the topmost branches of the tree, and, as the pigeon 1s a very 
thirsty bird (especially, I should think, after feeding on the large 
fruits of the zawa and of the m2zs0—Podocarpus ferrupinea— 
trees, which are hot and piquant), the Maoris made small corru- 
gated vessels of the green bark of the fefara tree that would 
hold water, and fixed such on the top of the tree to which the 
long spear had been lashed, and by-and-by, when the bird was 
settled above after drinking {for it 1s a very quiet bird, sitting 
long after feeding), the spear was gently pulled down by its 
owner below on the ground, and sent up with a jerk into the 
body of the pigeon I have seen the fixed spear thus used im the 
forests, and have eaten the bird so captured 
I may here mention that I have also seen those totara-bark 
dishes, with water in them, fixed high up on the big branches of 
trees in the woods in the Urewera country, having flax nooses 
so set over the water as to catch and bold fast the pigeon in its 
drinking I have seen pigeons so caught, the Maoris climbing 
the trees naked with the agility of monkeys to secure their 
prizes 
From the large amount of labour and the time consumed in 
the making of a long spear, and its great beneficial use when 
made, arose a good proverb among them relative to industry in 
tillage, &c , and to being prepared—‘' Kahore he tarainga tahere 
2 tea7a’’=You cannot hew a bird-spear by the way Meaning 
Without timely preparation you may"die from want of food, 
though the pigeons are plentiful in the forests near you 
Of the Fine Smelhng-sense and Taste of the Ancient Maorts 
for Perfumes —I have already more than once, and in former 
papers read here before the Institute, touched on the superior 
poweis of sight of the ancient Maoris , t and it has often occurred 
to my mind that they also possessed a very keenly developed 
sense of smell, which was largely and quickly shown whenever 
anything sweetly odoriferous, however fine and subtle, had been 
used—as eau de Cologne, essence of lavender, &c Indeed, this 
sense was the more clearly exhibited ın the use of their own 
native perfumes, all highly odorous and collected with labour 
Yet this sensitive organization always appeared to be the more 
strange when the horribly stinking smells of two of their common 
articles of food—often, in the olden times, ın daily use—arg con- 
sidered rotten corn (maize, dry and hard, m the cob) long 
steeped ın wate: to soften it, and dried shark The former, 


° 
i Trans N Z Inst vol uv p 67, &c 
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however, has long been abandoned , yet at one period every 
village at thg Noith had its steeping-pit 
Ina papet I read here at our June meeting I mentioned some 
of the every small Hepatıuæ (Lophocolea and Chiloscyphus 
species as being used for perfume by the Maoris, who called 
them perzgerz ‘Then scent was pleasact, powerful, and lasting 
Hookei, m*®deseribing those plants, has mentioned ıt from dried 
and old specimens fr one species, Lophocolea pallida, he says, 
‘t odour spect »” of another, Z novæzealandiæ, “often 
fragrant ,” of another, Z adlodomia, ‘‘ odom strong, aromatic ,” 
of another, Cheloscyphus fissestepus, “a handsome strongly- 
scented species ” and he has further preserved it to one of them 
in its specific name, C pperttus, ‘odour of black pepper ” 

ethere were als# two or three ferns—viz , Hymenophyllum 
sangurnolentum, a very strong-smelling species, hence too its 
specific name , dried specimens not only retain their powerful 
odourgbut impart it to the diying papers Polypodium pusit 
latum, having an agreeable delicate scent and Doodia fragi ans, 
a neat little species , this last was so far esteemed as sometimes 
to give name to the locality where ıt grew, as Puke mokiımokt,! 
th® little isolated hill which once stood where the Recreation- 
“grourid now is ın Napier, that hill häving been levelled to fill 
in the deep middle swamp ın Monroe Street 

One of the Péttospor um trees, tawhi (P tenurfolrum), also 
yielded a fragrant gum, but the choicest and the rarest was 
obtained from the peculiar plant ¿aramea (Aciphylla colensot), 
which inhabits the alpine zone, and which I have only met with 
near the summits of the Ruahine Mountain-range, where it 1s 
very common and very troublesome to the traveller that way 
The gum of this plant was only collected through much 
labour, toil, and difficulty, accompanied, too, with certain cere- 
monial (fado0) observances An old Zohzrnga (skilled man, and 
priest) once informed me that the ze anrea gum could only be got 
by very young women—virgins , and by them only after certam 
prayers, charms, &c , duly said by the sohusoa 

There ıs a sweet little nursery song of endearment, expressive 
af much love, containing the names of all four of their perfumes, 
which I have not unfrequently heard affectionately and sooth- 
ingly sung by ® Maori mother to her child while nursing and 
fending it — 

Taku het piripiri, 
Jaku hei mokimoka, 
Taku her tawitin, 
‘Taku kati-taramea 
My little nech-satchel of sweet-scentece moss, 
My little neck-satchel of fragrant fern, 
My little neck-satchel of odortferous gum, 
My sweet-smelling neck locket of sharp-pointed taramea 2? 
Here I may observe that to the last one of the four the word 
katz ıs prefixed this word—~meaning, to sting, to bite, to punc- 
ture, to wound sharply and painfully—is added to indicate the 
excessive sharpness of the numerous leaves and leaflets of the 
t ramed plant (hence judiciously generically tamed by its early dis- 
coverer, Forster, Aczpiyl/a=needle pointed leaf), and the con- 
sequent pains, with loss of blood, attending the collecting of its 
prized gum, thus enhancing its value 

This natural and agreeable little stanza, one of the olden time, 
has proved so generally taking to the Maori people that it has 
passed into a proverbial saying, and ıs often used, hummed, to ex- 
ptess delight and satisfaction— pleasurable feelings And some- 
times, when ıt has been so quietly and privately sung in a low 
voice, I have known a whole company of grey-headed Maoris, 
men and women, tojoin inthesinging to me, such was always 
indicative of an affectionate and simple heart How true it 1s, 
“ One touch of nature makes the whole world kin” !% 

In the summer season the sleeping-houses of their chiefs were 
often strewed with the large sweet-scented flowering grass hap etu 
(Alter ochloe redolens} Its odour when fresh, confined in a small 
house, was always to me too powerful 4 


2 Mokimoki Hill, from stokzohz, the name of that fern 

2See Trans N Z Inst, vol au, p 148 

3 It 1s pleasing to notice that the observant artist Parkinson (who was with 
Sir Joseph Banks as his botanical draughtsman, and Cook on his irst voy- 
age to New Zealand) makes special mention of those little satchels m his 
Journal, saying of these{Maoris who came off tothe-ship in thei canoes, ‘* The 
principals among them had their hair tied up on the crown of their heads 
with some feathers and a little bundle of perfume hung about their necks ” 
(Journal, p 93) Captain Cook, also, has similar remarks respecting the 
young women 

4 SirJ D Hooker thus wnites of this fine, sweet-smelling grass in his 
t Flora Nove Zelandie” ‘ Alarge and handsome grass consptcuous for its 
delicious odour, like that of the common vernal grass (Anthoaanthun:) of 
England, that gives the sweet scent to new-made hay "(Z ¢, vol un, p 300) 
A closely alled northern species(H 407ea/15}, which was also supposed to 
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Here, in conclusion, I may briefly mention an instance of | different sort of flaxg—the weft and the woof of these mats were 


their correct discrimination on the contrary side, clearly showing 
how well and closely the ancient New-Zealander agreed in his 
opinion ofa plant with the highly ctvilized sqentific vésitor al- 
ready named above, thg botamst Forster Forster nafhed the 
Coprosma genus from the fetid odour of the first species he dis- 
covered, in the South Island, which signgication hb also con- 
tinued mits specific name, C fætidissıma, this shryb also bears 
a similar Maori name, Aspzro, highly expressive ofqts very dis- 
agreeable smell ° 

Of ther Textile Manufactures —These were formerly pro-« 
minent among the great industrial achievements of the Maoris, 
and always elicited the admuration of their wondering visitors 

I divide them into two great classes—(1)*of garments, whech 
were woven , and (2) of threads, cords, lines, and ropes, which 
were spun 

Nature had given to the Maoris one of her choicest gifts in 
the well known flax plant (Phor mium), of which there are two 
ascertained and valid species (P renax and P colensot), and 
several varieties These plants are pretty general throughout 
New Zealand, and are well known to the Maorfs by the com, 
mon names of harakeke, wharanu:, whararckt, and tehore— 
excluding those of the many varieties as known to them? 
So that what they may have lost on the one hand through not 
having the valuable wild edible fruits of other South Sea 
islands (as the cocoanut, bread-fruit, plantain, &c ) they more 
than merely gained in their flax plant, whch 1s also common, 
and almost endemic, be.ng only found outside New Zealand in 
Norfolk Island 

And here I may briefly mention an anecdote of the flax 
plant On my arrival im this country the Maoris (who knew 
nothing, or very little, of any other land) would often mquire 
after the vegetable productions of England, and nothing 
astonished them more than to be told there was no 4ar akeke 
growing there On more than one occasion I have heard chiefs 
say, ‘‘ How 1s it possible to live there without it?” also, #1 
would not dwell in such a land as that.” This servesgo show 
how highly they valued ıt Moreover, at first and for many 
years the principal export from New Zealand frepared by the 
Maoris was the fibre of this plant—all, too, scraped with %& 
broken shell, leaf by leaf 

1 Of ther Woven Ariules (or Garments) —I do not intend 
to say much of them in this paper. Many of them are well 
known, and still to be found in use among the Maoris, but their 
manufacture has for many years sadly deteriorated indeed, I 
have not seen a newly-made first quality clothing mat for the 
last twenty to thirty years, and I very much doubt if such can 
now be madeatall Not that the art of weaving them has been 
entirely lost, but the requisite taste, skill, and patience m seek- 
mg and carefully preparing and using the several parts (including 
their dyes) are no longer to be found among the Maoris I 
sometimes indulge in a contemplating reminiscence—an 1dea—a 
pleasing reverie of the long past—of great gatherings of Maoris, 
tribes and chiefs, and at such times the figures of some head 
men I have known, clothed in their handsome, clean, and 
lustrous dress-mats (Aaz/aka and aronuz), would stand forth in 
pleasing high relief ‘The close and regular weaving of such 
flax dresses, having their silky threads carefully selected as to 
fineness and uniformity of colour, and their smooth, almost 
satiny appearance, as if ironed or calendered when worn new, 
was to me a matter of great satisfaction—a thing to be remem- 
bered—‘‘a joy for ever ” 

Those best dress-mats were always highly prized, both by 
Maoris and Europeans, and brought a high price I weil 
recollect a young lady, daughter of very respectable early 
English settlers i the Bay of Islands, who, when she came 
across the inner harbor: in a boat with her parents to attend the 
English Church service on Sunday mornings in the Mission 
chapel at Paihia, often wore one of them folded as a shawl, and 
to me it seemed a neat and graceful article of diess 

Three things more in connection with these fine mats I will 
ust relate one, the cross threads in weaving were always of a 


be found here in New Zealand, 1s al o used on the Continent of Europe for 
similar purposes In some parts of Germany it 1s dedicated to the Virgin 
Mary (hence, too, its generic name of Hierochloe = sacred grass), and 1s 
strewed before the doors of the churches on festival days as the sweet sedge 
(Acorus calamus) 1s strewed on the fluor of the cathedral at Norwich for 
the same purpose at such seasons 

x Sır James Hector tn bis book on the Phormrune plants, enumerates 
fifty five named varieties , bur tt is doab ful whether more than half of that 
number are permanent ones 
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not both taken from the same kind of flax , the second, that 
extmemely soft lustrous appearance was given‘to the flax fibres 
by repeated tawing dbne at different times—at wag a pretty 
sight to see the various skeins of flax fibres in their several 
stages of preparation neatly hung upin the weawing shed, the 
third, that m the weaving of one of these garments, if a 
thread showed itself of a different shade of colour, that part of 
the garment was carefully unravelled to take ıt out, and to sub 
stitute another better Suited in its stead, It was also ftom thi$e 
superior knowledge and close attention to their work that the 
principal echfefs frequently took women who were clever at 
mgking th@® things to be their wives, in order to secure to 
themselves theirevalueg manufactures 

They also wove very good and usefuf floor and bed mats of 
uns@raped flax-leaves, split into narrow lengths and carefully 
bleached ın the sun—these were very strong and lasting , also 
baskets and kits of all sizes Some of them were “woven ip 
regflar patterns wah black (dyed) and uncoloured flax , others 
were skilf@lly and pleasingly semi-damasked (if I may so term 
1$) by changimg@*side#to the flax leaves used so form the pattern, 
the uffper side of the leaf being smooth and shining, the under 
sitie not shining afl of a glaucous colour The little kit, or 
basket, for a first-born child was often a lutle gem of weaving 
art, and made by the mother è 

Besides the flax plant they had other fibrous plants whos? 
leaves and fibres were also used n making articles of dress (1) 
the zoz: (Cordyline endtvesa), of which they made black everlasting 
wraps or cloaks ‘Ihe making of these was confined to the 
natives of the mountatnous interior, where alone those plants 
grow (2) The long orange-coloured leaves of the pengao (Desmto- 
schenus spit alis),a prostrate spreading sea-side plant, also afforded 
them good materials for weaving useful folded belts, which were 
strong and looked and wore well,and were highly valued (3) The 
chmbing kegkre (#4 eyernetia bankstt) was also used likewise the 
long, slenger, and soft leaves of the Aahakaha (Asteka banksii), 
but pot frequently (4) Of the leaves of the common swamp 
plant 7aupo=bulrush (Typha angustefolra), they formed large 
sails for their canoes These leaves the Maoris curiously laced 
together (5) I should not omit to mention their flying kites 
(pakaukau and manuaute), formerly in great esteem among them, 
and made of the manufactured bark of the auze shrub= paper mul- 
berry (Broussonetia papyrifera), which was formerly cultivated 
by the ancient Maoris for its bark Inferior ones, however, 
were made of the prepared leaves of some of the larger sedges 
They were prettily made, requiring both time and skill in their 
construction, and much more resembled a bird flymg than our 
English ones They always served to remind me of those of 
the Chinese, as we see them in their own drawings and on their 
chinaware The old chiefs would sometimes quietly spend 
hours amusing themselves in flying them and singing (sotto voce) 
the kite’s song, using a very long string} Kites being flown at 
any village or fort was @sure sign of peace These, too, gave 
rise to proverbs, some beg quaint and highly expressive A 
pleasing one I give as a sample ‘‘ He manuaute e taea te 
whakahoro” =A flying kite made of paper-mulberry bark can be 
made to fly fast (away, by lengthening the cord) Used bya 
lover, expressive of impatience at not being able to get away to 
see the beloved one 

2 Of ther Spun Fibrous Articles These were very nume- 
rous in kind, size, and quality, according to the particular use 
for which they were required , and, while the larger number of 
them werecomposed of scraped and prepared flax-fibres there were 
also other fibrous-leaved plants used by the Maonis, particularly 
the leaves of the erect cabbage-tree== zt (Cordyline austrahs) 
and of the zeke, already mentioned Here, too, m this depart- 
ment, the different kinds of varieties of the flax would be used 
for making the different sorts of threads, cords, and ropes, some 
of the varieties of flax enduring much greater strain when scraped. 
and spun into lines than others, and of such their deep-sea 
fishing-lines were made It was ever to me an interesting sight 
to see an old chief diligently spinning such lines and cords— 
always done by hand, and on his bare thigh The dexterity 
and rapidity with which he produced his long hanks and coils of 
twine and cord, keeping them regular, too, as to thickness, was 
truly wonderful Some of their smallest twisted cords or 
threads were very fine Such were used for binding on the 
barbs to their fishing-hooks, and for bindimg the long queues of 








I See an interesting historical tradition respecting such (Trans N Z 
Inst , vol xi, p 48) 
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dog’s hair to their chiefs’ staffs One of tkose peculiar cords 
was a very remarkable one , ıt was a small cord, bound closely 
round throughout its whole length with a much smaller 6ne 
(something, like she silver or fourth string $f a violin) I never 
saw this hind but once, and that was at the East Cape, in 1838 
A specimen of*it I shall now exhibit This cord was used for 
a single and particular purpose, attached to the small under- 
aprons of girls—chrefs’ daughters 

. Their larger cords and ropes were gomposed of severgl 
strands, “well twisted and put together “Besides ther round 
ropes so made, they had also flat ones of various widths, which 
were plaited or woven, resembling our webs ang bgħds, and 
much used as shoulder-straps in carrying back leds, alse 
double-twisted ropes, and three-strand ones , filtewise a remark- 
ably strong one that was four-sided This was made of thè un- 
scraped leaves of the cabbage-tree, that had been gathered, fnd 
carefully wilted in the shade, and then soaked in water to make 
them phant It was used for their anchors, and othgr heavy 
canoe and house requirements The leaves @f the flax would 
not be suitable for this purpose I have had all those? different 
kinds of cords and répes made for me in f8rmer® fears, but Te 
much fear the art of making them 1s lost 

There were also their nets for catching fish and for other 
purposes, with thew meshes of various dimens.ons Their 
smaller caes (hand nets) were made of all manner of shapes and 
sizes Some of them were dexterously stretched over circular 
skeleton framework And their large semne-nets, used for catch- 
ing mackerel and other summer fish that swam in shoals, were 
very long and very strong, made of the leaves of flax, split and 
prepared, but not scraped, and completely fitted up with floats, 
and sinkers, and ropes, and other needful appurtenances Cook, 
who was astonished at their length, has written much in praise 
of them. I make one striking quotation ‘‘ When we showed 
the natives our seme, which 1s such as the King’s ships are 
generally furnished with, they laughed at it, and w triumph 
produced their own, which was deed of an enormous gize, and 
made of a kind of grass [Phormuzune] which is very stioag elt 
was five fathoms deep, and by the room it took up could not be 
less than three or four hundred fathoms long "1 (Voyages, vol 
u , first voyage, pp 369, 370 ) 

In residing at Dannevirke, in the Forty-mile Bush district, 
during several months, I have often noticed the Maoris from 
neighbouring villages coming to the stores there to purchase 
tether and other ropes and lines (large and small) for their use 
with their horses, ploughs, carts, pigs, &c , while on their own 
lands and close to them the flax plants grew in abundance 
These Maoris had very little to occupy their time, and could 
easily have made common lines and ropes for their own use 1f 
they knew how to spin them a» their fathers did, and also 
possessed their forefathers’ love of work 





UGANDA 


AT a special meeting of the Royal Geographical Society on 

the evening of November 3, Captain F D Laugard gave 
an account of the geographical aspects of his work in Uganda 
The hall of the University of London was crowded, and although 
the issue of extra tickets was suspended, a large number of 
Fellows and their friends failed to get admittance An excellent 
hand map, by Mr Ravenstein, enabled the audience to follow 
Captain Lugard’s route ‘The first part of the paper was con- 
cerned with the journey from Mombasa along the Sabakht river, 
an unnavigable stteam, to Machako, the furthest station of the 
I BE A Company at that time, the district passed through 
being almost ummbhabited, and supphes difficult to procure 
The greater part of the paper related to Uganda and the other 
countries surrounding he Victoria Nyanza, where Captain 
Lugard was in command for two years On the Kavirondo 
plateau, east of the lake, there 1s a promising field for European 
colonization The plateau 1s crossed by the Equator, but at ele- 
vations of from 7000 to 8000 feet the climate ıs cool and 
exhilarating Its possible, judging from experience in other 


7? An interesting historical tragic story of the cleverly-planned taking gad 
death ofa large number of Maoris tn one of these seine-nets, together with 
the fish (illustrating what Cook has written of their immense size), and of 
the deadly warfare that followed, 1s given in the Tran,actions N Z Insti- 
tute vol xi, p 43 e 
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places, that highlands close to the Equator aie healthier for 
Europeans than those of similar mean climate lying nearer the 
tropics Kavırondo ıs admirably adapted for grazing, and 
ranches s?milar to ghose of the west of America might be tried 
From ti pasture lands of this plateau the transition to the rich 
plantations of bananas and casava of Usoga and Uganda ıs very 
marked, and the unclaghed natives of Kavirondo give place to 
thg comfortably-dressed Waganda, a warlike people, but skilful 
in all the ar@ of pegce 

Uganda is a land of low fills and valleys The hills 
tre of red marl, or marl gravel, and shale, generally covered 
with pasture grass of a kind apparently peculiar to these 
countries The valleys are generally of rich black soul, and most 
frequently the loweSt part of the dip is a river swamp The 
swamp varies from a few score of yards toa mile or more in 
breadth, usually being from half to three-quarters of a mule 
There 18 a shght trickling curment-—but very slight , the river is 
choked with dense papyrus, with an undergrowth of marsh ferns, 
grass, reeds, &c The water 1s usually the colour of coffee, and 
red.with iron rust Most of these swamps are of treacherous 
quagmmre withoht bottom , and unless, the roots of the papyrus 
orm a sufficient foothold it 1s necessary tocut down reeds and 
boughs of trees to effect a crossing It is a singular 
characteristic of these countries that, spite of their altitude 
and hilly character, rushing water 1s rarely, almost never, to be 
zeen Thus Uganda has a mean elevation of some 4200 feet, 
and borders the tro#gh of the Victoria Nyanza at 3700 feet 
only, and is a country full of hills and valleys | Kitagwenda, at 
about the same altitude, borders the Albert Edward Lake at 
3300 feet Unyoro, with mote lofty hills and peaks of granite, 
with an altitude gradually increasing in the south, as you near 
the Albert Lake, to some 5300 feet, sumilarly borders the trough 
of the Albert, which has an elevation of only 2000 feet Yet 
nowhere are these river swamps more frequent than here m 
South Unyoro at the highest altitudes The ongin of the 
watr to supply the enormous Lake Victona ıs an mter- 
essing problem, Throughout the British sphere, on the 
north and west of the lake, there is no single river, except 
the Nvoia, whith ıs worthy of the name flowing into the 
V&ttoria The Katonga—marked on the maps as a big river— 
ismerely a broad papyrus swamp It is by no means so im- 
portant a drainage as the Marengo ,eand all the endless river- 
swamps (including the Marengo) send their sluggish streams 
northwards tothe Kafur and the Somefset Nile The super- 
ficial area of the Victoria being 27,000 square miles, crossed by 
the Equator, and at an altitude of about 3800 feet, an 
enormous amount of evaporation must occur, and yet spite of 
this evaporation, there issues from its north-western corner the 
magnificent Somerset Nile, a deep, broad, silent river 

‘Lhe close of the year 1891 and the early part of 1892 were 
exceptional in the matter of rainfall Usually in this part of 
Africa the lesser rains begin early ın October and cease in the 
middle of December From that tıme the heat and drought 
increase, and the grass dries up and 1s burnt, till ın the beginning 
of March the greater rains set in, and a tropical downpour con- 
tinues with few breaks till the end of May Last October and 
November the lesser rains were unusually heavy, and continued 
with little intermission till the tıme of the regu'ar rains in March 
There was a little check, and then the rain continued up to the 
middle of June and later, The result was, that the Lake Vic- 
toria was some six feet perhaps above its ordinary level, and may 
probably rise still higher Unusual floods occurred in the Nile 
in Egypt during September, this not beg the time at which the 
usual high Nile due to the Atbara floods occurs 

Uganda ts divided into ten provinces, and the ten chiefs who 
rule these districts entuely drop thetr personal names, and are 
called by the traditional title attached to those provinces Of 
these the four largest and most important have separate titles 
Thus, the chief of Chagwe 1s the Sekibobo, of Singo, the 
Mukwenda, of Buddu, the Pokino, and of Bulamwezi, the 
Kangao The remaining six are called by the utle of then 
piovince, viz Kitunz1, Katambala, Kasuju, Mugema, Kago, 
and Kaima Superior in rank to these ten governors 
of provinces are the Katikiro (the vizier and chief 
magistiate of Uganda), and the Kimbugwe, ‘These two hold 
innumerable estates, scattered throughout the country 

In June, 1891, Captain Lugard left Uganda with the object 
of coming in touch with the Soudanese refugees from the Equa- 
torial Province, who had assembled at Kavalli’s, on the south- 
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west shore of the Albert Lake Marching from near Masaka, 
the capital of Buddu, he traversed Northern Anfale, a district 
hitherto unvisited by any European, though Mr Stanley, in 
1876, had travelled parallel to ıt within fhe boundaries of 
Uganda, and reaching the borders of Kitagwenda, proceeded 
south-west to the nairow channel or river which eonnects the 
upper lake of Rusango with the main waters of the Albert 
Edward Lake Crossing this narrow channel (Mt most 560 
yards wide) the force camped u@the hostile country of the Wasura, 
a tribe subject to Kabarega of Unyoro, and identified with the 
Wanyora Here they crossed Mr Stanley’s route at the Galt 
Lake , but since his book nor maps had not then reached 
Central Africa the journey wasin the nature of entirely new ex- 
ploration, though of course the discovery of the Albert Edward 
Lakeand of Ruwenzori had been anticipated The natives, too, 
being hostile, no one was met with who had seen Mr Stanley, 
or could give information of his*route, or tell of his exploits 
On the route to the Albert Lake many deep and almost 
symmetrically circular depressions like the crater of a volcano, 
or a dried-up pond, were passed <A fewof these, as show on 
the map, were tiny lakes*ho bigger than a mull-pond, bul appa 
rently of great depth, with clear blue water, and all the charac 
teristics of a lake The alligator and great fish eagle haunted 
their waters Others, again, were diy, the bottoms being per- 
haps 100 feet or more below the level of the surrounding 
country, which 1s about 4200 feet above tpe sea 

The Lake Albeit Edward consists of two portions, the 
Mwutan-zigé (Barniei to Locusts), or the Great Lake and the 
Rusango on the north east This latter 1s in reality a separate 
lake, connected with Mwutan-zigé by a river Its general 
direction is north-west and south-east There 1s no swamp 
around it except at the north-west end, where dense jungle 
and impenetrable maish afford a home for great herds of ele- 
phant, It is at this point that the rivers Wami and Mpanga, 
into which the countless streams from Ruwenzori flow, bging 
then waters to the lake The gorge though which the latter 
flows is picturesque in the extreme, especially m the rams 
The great body of water confined betweeneits rocky walls 
boils and eddies over the sunken iocks below The goge 
1s some 700 feet deep, and ıs full of tropical forest. The 
orchids, ferns, and mosses which are found in such a natural 
forcing-house, where the damp vapours hang, are extremely 
luxuriant ° 

Captain Lugard followed the eastern base of the Ruwenzon 
Mountain, crossing the endless streams which descend from its 
perpetual snows, and bear their clear, sparkling, icy-cold water 
to the Wami and Mpanga, and so to the Albert Edward The 
dramage of the eastern Ruwenzori 1s not towaids the Albert and 
so to the Nile, but to the southern lake, from which the only 
overflow 1s the Semliki, a river which at its exit probably con- 
veys a lesser volume of water from the Lake than 1s contributed 
to ıt by the Mpanga alone The ground rises gradually from 
the level of the Albert Edward 3300 feet to some 5300 feet at 
Knaya Here the route descends into the head of a narrow 
valley, while the plateau trends away to the nght, and forms the 
uplands of Unyoro, its bold outline appearing from the Semliki 
Valley and the Albert Lake like a lofty range of hills The 
valley of Kiaya is extremely fertile, intersected with streams, 
and studded with banana groves and cultivatedland Between the 
edge of the plateau on the east and the base of Ruwenzori there 
1s a deep trough, or gorge, the hills rising steep as 1t were from 
their own foundations without connection with the plateau, 
which reaches to their very feet Leaving Kiaya, they passed 
through a wild country of quartz and scrub jungle, cut at right- 
angles by gigantic ravines of rich soil, in which are villages, 
forest, and cultivation This led to the edge of a lower plateau, 
overlooking the Semlik: valley Simultaneously the massive 
peaks of Ruwenzort sloped down to lesser hills, and mingled 
with the plain, and a new range of mountains, increasing in 
height from south to north, appeared opposite Mountains 
they appear, but, like those left behind, they are really the 
escarpment of the plateaus on which the sources of the Itun, 
and the other great affluents of the Congo, take their rise, 
which, for convenience, may be called the Kavalı plateau 
From Kavall’s Captain Lugard escorted 8000 Soudanese troops, 
who had by their vacillation retarded the departure of Stanley 
with Emin for the coast Some of these he settled ın forts to 
protect Uganda from Kabrega’s raiders, while others were sent 
back to Egypt by Mombasa 
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American Meteorological Fournal, October —A meteoro- 
logical balloon ascent at Berlin by A L Rotch The ascent 
was made on the morning of October 24, 1891, and &t the same 
tıme a captive balloon was sent up to 600 metreg The weather 
was hazy up to about 1000 feet, but above that the sky was 
nearly clear The mean decrease of temperature between the 
ground and the captive balloon was o°6C pertoometres In 
the stratum of air beeen the captive and free balloon (700 to 
1000 metres) the decrease was much slower during the moin? 
ing, theng bting at first an increase, the temperature at 693 
metres wa oo? C , and at 858 metres 10°°4 In the afternoon 
the rate of deoyease gn the upper stratum became nearly the 
sam@as that which prevailed in the lewer stratum during the 
moning —Improvement of weather forecasts, by Prof H A 
Hazen The author recommends the study of moistme con- 
ditions at various heights ın the atmosphere, and considers that 
th greatest hopegf improvement 1s ın the observation of atmb 
sphere electficity —The storms of India, byS M Ballou The 
gtorms are elmidede into three classes (g) the cyclones that 
occur at the changes of the monsoons, (2) the storms of the 
summer rams, (3)@he winter rains of the northern provinces , 
he discusses the causes of then formation, and gives a brief de- 
scription of each of these classes —The ether and its relation to 
the aurora, by E A Beals The author gives a brief sunimaiy 
of some of the facts respecting our knowledge of auroras, in 
view of then probable maximum durmg the coming year in 
connection with their corrglation with frequency of sunspots — 
There are also short articles on warm and cold seasons, by H 
Gawthrop , facts about rain-making, by G E., Curtis, and 
convectional whirls, by Prof H A Hazen 
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Anthropological Institute, Octoter 18 —A. special meet- 
ing was held, the president, Edward B Tylor, DCL, 
ERS, tn the chair, to receive a communication from Major 
R C Temple, I$ C, on ‘Developments m Buddhist Archi- 
tecture and Symbolism as illustrated by the Author’s Recent 
Exploration of Caves in Burma” Major Temple commen- 
ced by saying that the object of the paper was chiefly to draw 
attention to the extraordinarily rich and for the present practically 
untouched field for the ethnographist and antiquary existing in 
Burma, He exhibited some photographs of life size figures in 
wood, carved by a well-known artist of Maulmain, of the '‘ four 
sights” shown to Buddha as Prince Siddhartha on his first visits 
to the outer world, viz, the old man, the sick man, the dead 
man, and the priest, and also some admirable gilt wooden 
representations from Rangoon of Buddha in his standing and 
recumbent postures, wh his begging bowl, and seated as King 
Jambupati, surrounded by priests and other worshippers He 
next showed a remarkable set of gilt wooden images from the 
platform of the great Shwedagon pagoda at Rangoon, of nats, 
belus, hanuman myauks, and other spirits believed in by the 
Burmese, seated on the steps of a lofty ¢agon-dazn, or post, on 
the top of which 1s always perched the figure of the hentha 
(hansu), or sacred goose, which apparently protects pagodas in 
some way From these he passed on to four representations of 





large glazed bricks or tiles from Pegu These curtous, and (so 
far as English museums are concerned) probably umque an- 
tiquities may be presumed to be at least 400 years old, and 
formed at one tıme the ornamentation of the three procession 
paths round a now completely ruined pagoda They represent 
the march, battle, and flight of some foreign army, represented 
in true Indian fashion with elephant, monkey, and other animal 
faces. Some ofthe figures are clad ın Siamese and Cambodian 
fashion The glazing ıs remarkably good, and Indian influence 
is clear m their construction They may probably represent a 
scene from the Ramayana, which in a mutilated form 1s well 
known to Burmese mythology These were followed by a huge 
figure of Buddha from Pegu, in his recumbent attitude, which 
may be referred to King Dhammacheti, who flourished ın the 
figeenth century This image is 181 feet long and 46 feet high 
at the shoulder Tt ıs built of brick, and 1s well proportioned 
throughout Tts history ıs lost, and so was the image itself until 
1881 Pegu was utterly destroyed abat 1760 by the Burmese, 
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and the interest 1n its holy places lost for mor® than a generation 
Chis image became jungle-grown ani hidden from view, gnd 
was accidentally discovered by a railway, contractor searching 
for ballast sfor the lne in the neighbourhood General and 
detailed views of the Kawgun Cave were shown, exhibiting the 
wonderful exterft of its decoration by a vast number of terra cotta 
tablets and images in wood, marble, alabaster, and other 
materials, and the extraordinary vanety and multitude of the 
objects cpnnecfed with Buddhistic worshep, both ancient afd 
modern, to be found in ıt The Kawgun Cave ıs the richest 
of those visited by Major Temple, but he explamed that he had 
examined about half a dozen others ın the district,®am iad since 
gathered positive information from local natiye sources of the 
existence of about forty altogether Mady of these are hardly 
inferior to Kawgun in richness of Buddhistic remains, end 
several aie said to contain m addition ancient MSS , which must 
now be of inestimable value A fewsuch MSS haveactually been 
found It will thus be seen how great and valuable 1s the Gad, 
and how well worth systematic study by competent stadents 


Royal Microscepical Society, OctoWer 1f -Mr Q oc 
Karop, Vice-president, in the chair —The chairman exhibited 
and described Messrs Swift’s alumintum mi€roscope, which he 
believed to be the first microscope made of that metal The 
chief point in the mstrament wasits extreme lightness, the whole 
When complete, and including the condenser and eyepiece, weigh- 
ing only 2lb rohoz as against the weight 7lb. 1302 of a pre- 
cisely similar stand made in the usual way of brass It was 
perhaps not entirely correct to say that every portion was of 
aluminium, because there were certain mechanical difficulties met 
with which prevented some portions from bemg made of that 
metal , for instance, he believed ıt was almost impossible to cut 
a fine screw upon 1t without the thread “‘ stripping,” and ıt was 
also found extremely dificult to solder, so that the necessary 
screws 1n the instrument weie made of brass, the Campbell fine 
adjustment of steel , the 1ack and pion coarse adjustment was 
also not made of aluminiam, and the nose-piece was of German 
silver —Prof F Jeffrey Bell read a letter received fiom Mr H 
G A Wright, of Sydney, stating that a scale of Podura in his 
possession was deeply notched, and that an exclamation mark 
had become detached and projected from the edge Mr 
Wright also sent photomicrographs to support his statement 
The chairman said he could not be sure, from the cursory ex- 
amination he had been able to make, that the exclamation mark 
referred to was to be seen —Dr C E Beevor read a paper on 
methods of staing medullated nerve-fibres, illustrating the sub- 
ject by photomicrographs, and by a numbe: of preparations 
under microscopes The chaman said they were very much 
mdebted to Dr Beevor for his interesting paper It was a good 
thing to be able to differentiate nerve fibres in the ways de- 
scribed, but it was a pity that they could not also so differentiate 
them as to show from which part of the nervous system they 
came If this could be done he need hatdly say ıt would be of 
great value —Prof Bell read a paper by Dr H G Piffard on 
the use of monochromatic yellow light ın photomicrography 
Mr T Charters White said that he had himself tried a similar 
process with monochromatic light obtained by using screens and 
solutions, but the chief difference he found was that it very much 
prolonged the tıme necessary for exposure Mr T Haughton 
Gall said that he had used the copper light filter for the same 
purpose, and had found that by its aid any good ordinary lens 
would give as good results as were otherwise obtained by using 
an éxpensive apochromatic, because it filtered off all the rays 
except those which were visually strong He had not found, in 
the course of his work, tnat the use of this hght prolonged the 
exposure, that was to say, that with a magnifymg power of 
X300 and an exposure of ten minutes, he could get a good 
strong printing image with the isochromatic plates —Mr G 
Massee’s paper on Heres ospor zum asperatuim, a parasitic fungus, 
was, In the absence of the author, taken as read 


Entomological Society, November 2, Frederick DuCane- 
Godman, F R Sọ president, in the chair —-Mr S Stevens 
exhibited, for Mr J Harrison, a beautiful series of Archa 
lube tcrpeda var radiata, which had been bred by Mr Harrison 
this year —-Mr G T Bethune-Baker exhibited specimens of 
Polyommatus dispar var rutilus, taken in England by his fatHer 
about sixty years ago He stated that ıt was generally believed 
that this form of the species was confined to the Continent, but 
his specimens proved tH&t it formerly occurred in England — 
Mr C G Barrett exhibited dark varieties of der onycta leporina, 
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bied by Mr @J Collins also a white variety of Triphera 
pronuba, taken at Swansea —Mr M Jacoby exhibited a 
specimene of Sagya femorata, from India, with differently 
sculptured elytra, one being rough and the other smooth —Mr 

J A Clark exhibited a long series of remarkable varieties of 
Liparis mofacha, brel from two specimens taken at Scar- 
borough Several of the specimens were as light in colour as 
th® tical doris of the species, others were quite black, 
and others intermediate betwedh these two extremes —The 
Rev Seymour St John exhibited a monstrosity of 4b axas 
grossulariata, and a specimen of Temocampa stabils, with a 
distinct light band bordering the hind margin of the upper 
wiggs —Mr E B *Poulton, F RS, exhibited two senes of 
unagos of Grophos obscus ata, which had been subjected to dark 
and light surroundings respectively The results were seen to 
be completely negative, the two sertes being equally light.— 
Mr F Mernfield showed a number of pupz of Peres napi 

About eight of them, which had attached themselves to the 
leaves of the cabbage plant on which they were fed, were of a 
uniform bright green colour, with light yellowish edgings, of 
the otters, those which had attached themselves to the black 
net covering the pot, or the brownish twigs which supported 1t, 
were dark colomed, with dark spots and hnes Mr R Adkin 
exhibited three bred female specimens of Vavessa c-album, two 
of which belonged to the first brood, and the third to the second 
brood One of the specimens of the first brood was remarkable 
in having the under side of a very dark colour, identical with 
typical specimens of the second brood He thought the 
pecultarıty of colouring had been caused by a retarded emergence, 
due to low temperature and absence of sunshine —Mr F W 

Frohawk exhibited varieties of Saty us Ayperanthus, bred from 
ova laid by a female tahen in the New Forest in July last — 
Mr F D Godman, F R S , exhibited a specimen of Amephonyx 
medon, Cr , received from Jalapa, Mexico, having a pouch-like 
excmescence at the apex of its body —Mr C J Gahan com- 
mynicated a paper entitled “ Additions to the Longicorma of 
Mexico and Central America, with notes on some previously 
recorded species*’—Mr W L Distant communicated a paper 
engitled ‘‘Contributions to a knowledge of the Homopterous 
family Fulgoride "—Mr Oswald Latter read a paper (which 
was illustrated by the Society’s new oxy-hydrogen lantern) 
entitled ‘‘ The Secretion of Potasstum-hydroxide by Deeranusa 
vinula, and the emergence of the imag® from the cocoon ” 
The author stated that the imago produced, probably from the 
mouth, a sclution of caustic potash for the purpose of softening 
the cocoon The solution was obtained for analysis by causing 
the moths to perforate artificial cocoons made of filter-paper 

Prof Meldola, F RS, said that the larva of D vinula secretes 
formic acid, and Mr Latter had now shown that the imago 
secretes potassium-hydroxide, a strong alkalie He stated that 
the fact that any animal secreted a strong caustic alkah was a 
new one Mr Mernfield, Mr Hanbury, Mr Gahan, Mr 

Poulton, and Prof Meldola continued the discussion —Mr H 

J Elwesand Mr J Edwards read a paper (also illustrated by the 
oxy-hydrogen lantern) entitled “A revision of the genus 
Ypthima, prmerpally founded on the form of the gemtalia m the 
male sex” Mr McLachlan, F RS, said he attached great 
importance to the genitalia as structural characters in deter- 
mining species, and he believed that he could name almost any 
species of European Trichoptera simply from an exammation 
of the detached abdomens of the males Mr O Salvin, FRS, 
said he had examined the genitalia of a large number of 
Hesperid, with the view of considering their value in dis- 
tinguishing species Mr Bethune-Bakei, Colonel Swinhoe, 
Mr Lewis, Dr Sharp, F RS, Mr Hampson, and Mr 

Champion continued the discussion —Mr S H Scudder com- 
municated a paper entitled ‘ New light on the formation of the 
abdominal pouch in Parnassius” Mr Elwessaid he had based 
his classification of the species of this genus largely on the 
structure of this abdominal pouch ın the female Mr Jenner- 
Weir remarked that a similar abdominal pouch was to be found 
in the genus 4¢)@a, and Mr Hampson referred to a male and 
female of Parnassius in Mr Leech’s collection, in which the 
pouch had come away from the female and was adhering to the 
male organs 


PARIS 


Academy of Sciences, October 31 —On the geometry ot 
position, by M H Poincaré —Observations on M Berthelot’s 
ommunication regarding the fixation of nitrogen, by M Th. 
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Schiæœæsmg Reply, by M Berthelot —On the,laws of com- 
pressibthty of liquids, by M E H Amagat Deformations 
of the piezometers were investigated and allowed fog in these 
experiments, and the pressures carried as far as 30@0 atmo- 
spheres The liquids operated upon were ether, alcohol, carbon 
bisulphide, acetone, the ethyl halides, and chloeide of phos- 
phorus In every case the coefficient of compressibility was 
found to decrease regularly as the pressure increas At 3600 
atmospheres that of water was reduced bf nearly one-half its 
ordinary value, that of ether by two-thirds This diminutiog 
again 1s greater the higher the temperature The ratio of the 
difference of the coefficient to the corresponding difference of 





temperature, ahs imereases rapidly with the temperature,®ind 


decreases rapidly as the pressure increases 
7 a also diminishes rapidly as*the pressure imereafes , but 
whilst for alcohol 1t grows decidedly with the temperature, for 
ether ıt seems sensibly independent of it It ıs probable 
that the ratio passes through a maximum at @ certains tempe- 
rature ~-Observation of the comet Barnard (October 12), made | 
at the Algiers observatory with the eguatorial coudé, by M Fe! 
Sy —Elliptie elements of the comet Barnard, by M Schulhof | 
Discussing the probabilities of the new comet being identical 
with, or a part of, the comet Wolf, which was subjected to 
considerable perturbations by Jupiter in «875 —On the equa- | 
tions of dynamics, by M R Liouville -~On the solution of | 
the ballistic problem, by M E Valher —Displacements of a 
magnet on mercury under the action of an electric current, by | 
M C Decharme Ifa light magnetic needle be floated on a 
bath of perfectly pure mercury, and conductors carrying a 
current be dipped into the mercury at different places, the 
needle will, before assuming the position of equilibrium accord- 
ing to Ampére’s law, go through a series of excursions, rendered 
necessary by the difficulty of its motion, perpendicular © its 
length If the current crosses the mercury in a diregtion per- 
pendicular to the length of the needle for mstance, with the 
negative pole of the current on the left of the south-seeking 
pole, the needle will move away parallel to itself, will tern 
round, and return to take up the normal position —-On the 
temperature of maximutn density of mixtures of alcohol and 
water, by M L de Coppet The lowering of the freezing- 
point in solutions of alcohol 3s sensibly proportional to the 
quantity of alcohol, in confirmation of Blagden’s law Bat the 
lowering of the temperature of maximum density 1s not pro- 
portional to the percentage of alcohol For weak solutions 
there ıs no lowering, but rather an elevation of the temperature 
of the maximum —On the dissociation of barium dioxide, by 
M H. Le Chatelier —On a limited reaction, by M Albert 
Colson.—On thé fixation of free mtrogen by plants, by MM 
Th Schloesing, jun, and Em Laurent —Purification of drain 
waters by ferric sulphate, by MM A and P Busine —Ex- 
periments on bread and biscuit, by M Balland —Ptomaines 
extracted from urmes ın erysipelas and puerperal fever, by M 
A B Gnffiths —Hermerythrme, a respnatory pigment con- 
tained sn the blond of certain worms, by M A -B Griffiths — 
Morphology of the skeleton of the star fish, by M Edm Perrter 
— The secreting apparatus of the Cofazfera, by M Léon Gug- 
nard —-New observations on sexuality and parasitic castiation, 
by M Ant Magnin —A possible cause of the doubling of the 
canals of Mars . experimental imitation of the phenomenon, by 
M Stantslas Meunier —Devomian and permio carboniferous of 
the Aspe valley, hy M Seunes —A short account of the 
voyage of the Za Manche to Iceland, Jan Mayen, and Sprz- 
bergen during the summer of 18y2, by M Bienarme The 
maps of Jan Mayen were found to be very accurate, those of | 
Spitzbergen much lessso The barometric changes in Iceland, 
Jan Mayen, and the Faroes agreed strikingly with those of 
Great Britain and Scandinavia, while those of Spitzbergen were 
of a particular order Pendulum observations gave g=9 82345 
for Jan Mayen, and 9 82866 for Spitzbergen —Eruption of Etna 
of 1892, by M A Ricco ~The analysis of complex odours, 
by M Jacques Passy Proceeding from very small doses, say 
of amyl alcohol, two different perfumes will be perceived to 
increase and then dimiish in succession, finally giving way to 
an odour which soon becomes disagreeable as it increases in 
strength The transition from perfume to unpleasant odour 1s 
very general in volatile substances —-Immunity against cholera 
conferred by milk, by M N Ketscher-—A new apparatus for 
hypodermic myections, by M G Bay 
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THE GEOLOGY OF SCOTLAND 


Geological Map of Scotland By Sir Archibald Geikie, 
DSc, LLD, FRS, Director-Gegeral of the Geole- 
° “gical Survey of Great Britain and Ireland With de- 
scriptive text (Edinburgh J Beye and Co, 
1802) e 





TEBE have beer»many attempts to frame a popular 
definition of man To call him a “ story-lovihg 
animal” would not be the worst of them It may indeed 
turn out, when we understand monkey-talg a ttle better 
than now (and the hope that we may is, we ate &ssured, 
not unreasonable), ¢hen it may be that fhis Xið prove toe 
be not an exclusive definition But this py the way, the 
description will hold for the present Hence the delight 
with which we listen to all that the various branches of 
histoty, the history of the growth of knowledge included, 
have to tellus Itisthe stories which first attract us, and 
they retain their charm long after we have learned that 
the study of history has other ends to fulfil besides the 
satisfaction of that craving for story-hearing which lies 
deep ın our being, and the gratification of a natural 
curiosity to learn about things which we have not seen 
But the conviction that history should be to us semething 
more than a string of ancedotes soon forces itself pon ys 
In tracing the growth of any branch of knowledge, m 
noting the steps by which, one by one, each advance has 
been made good, our interest hes first of all in the ac- 
quaintance, almost of a personal character we may say, 
which we make with the pioneers of a movement of which 
we see not perhaps the full development but the ripening | 
frut We watch with absorbed attention their approach 
to the unexplored land , we follow them along the tracks 
by which they first traversed it , we stand by while 
they note and record all that 1s novel and characteristic 
in its features, we mark the birth and growth of the con- 
ceptions which their exploring work gives rise to, we live 
over again their fascinating life of discovery and deduc- 
tion But beside and beyond all this, their story, like 
the stories of all history, carries with it a lesson, and 
their caution or rashness, as the case may be, ın general- 
izing and drawing conclusions, serves as example or warn- 
ing tous We look up to candour and a readiness to 
court criticism and give up explanations which are shown 
to be untenable , anything hke partizahship and a weakly 
parental predilection for the children of one’s own brain 
we look down upon with sorrowing pity 
The history of the steps by which a knowledge of the 
geology of a country has been arrived at ıs written in the 
successive versions of its geological maps The appear- 
ance of a map which embodies the results of the latest 
researches into the geology of Scotland tempts us to look 
back upon the carlier efforts to unravel the complications 
ofits geological structure And this all the more because | 
we are dealing with a country in which Geology, as we 
know it, may be said to have come tothe birth, aad 
because it is to Scotchmen that we owe the first showing 
forth of these principles, whether of observation, deduc- 
tron, or inductive confirmation, which have been the guide 
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leon which he had to record his observations 
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of geologists ever smce To Hutton, the precursor of 
Lyell, to Half, the scientific ancestor of Daubrée, and to 
the line @f illustrious followers who have carned on with 
such br@hant success the work whic they started 

Among the earliest attempts to deal with the geolo- 
gical mapping of Sdtland are the maps of Macculloch’s 
“ Western $lands, ? which bear the date of 1819 Itas 
hard for us to realize now much $f Scotland was at that time 
®ithout adequate topographical delineation Our present 
Ordnance Maps are far from being a credit to the Depart- 
mest which issues*them, and the language which attends 
an atiempt to use them on the mountainous moorlands, 
though pot a whit stronger than ıs justifiable under the 
circumstances, had better “be left to melt into thin air 
around the spots where ıt was uttered But our geological 
lifeas one cf Iyxury compared with Macculloch’s, whose 
atlas +8 one string of apologies fot the inadequate maps 
The map of 
the Isle of Man “1s obviously very inaccurate, but there 
was only a choice between it and two others equally un- 
worthy of confidence” The map of Staffa “was drawn 
under every unfavourable circumstance, and cannot fail 
to be maccurate, having been merely paced with the 
assistance of a pocket compass in a severe gale of wind 
and rain” 

Macculloch seems to have projected, but never com- 
pleted, a geological map of the whole of Scotland The 
materials collected by him were however utilized by the 
Highlang Society m the construction of a general map 
in 1832 7 

Passing by the maps of Boué, and a sketch of 
Murchison’s and Sedgwick’s, laid before the Geological 
Society in 1828, we come to the publication of Nicols 
* Guide to the Geology of Scotland” yn 1844 

In a country where the rocks are so largely unfossil- 
iferous, 1t 1s natural, even necessary, that the earliest 
geological maps should be more of a lithological than a 
stratigraohical character, and this is the case with the 
maps so iar noticed In the map which accompanies 
Nicol’s guide, and which he says 1s based on Maccul- 
loch’s, some of the main varieties of the crystalline 
schists are distinguished, but the order in which they 
occur 1g not indicated One colour comprises all the red 
sandstones, the Torridon, the Old Red, and even the red 
rocks of Dumfriesshire , under the head of “ Porphyry 
and Trap” are lumped together all the volcanic 1ocks, 
including those of the western islands and of the central 
valley, only two of the groups which we now call forma- 
tions are separated, the “Carbomiferous” and the “Lias 
and Oolite’’ But the great leading features in the phy- 
sical geography of Scotland are sharply marked out, the 
three regions into which it naturally falls are lucidly 
delineated, and the work 1s crowded with local details 
that betoken acquaintance with the work of others and 
patient investigation of his own 

At tne meeting of the British Ass ation at Glasgow 
ın 1855 Murchison gave an account vf the result of the 
joint work of Nicol and himself u, the north western 
Highlands The existence of three great sub-divisions 
had been clearly established , what we now know as the 
Hebridean or Lewisian Gneiss at the base, the Torridon 
sandstone resting unconformably on it, while above that, 
and separated from it by another unconformity, came the 
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limestones and quartzites of Durness and Loch Erriboll, 
ın which Peach had recently discovered fossils The 
last group appeared to be conformably overlaid by a 
great mass of crystalline schists, waieh cam%gto be 
known afterwards as*the “Upper or Eastern Gneiss’ 
Though the fossil evidence was thes incomplete, Mur- 
chison saw nothing 1n it to forbid the belief thit the 
Durness beds were of Lowe Silurian agë, and fis conjec- 
ture was confirmed by the discovery of better specimens e 
This conclusion was announced in a paper read before 
the Geological Society in 1858, 1n which ıt was also stated 
that the author looked upon the Upper Gneiss as meta- 
morphosed Siluian 

In the meantime Nicol hatl read a paper beffie the 
Geological Society (1856), m which he describes the 
joint explorations of himself and Murchison, and some 
subsequent work of hs own He recognizes theesama, 
main sub-divisions as Murchison, but still leans to the 
old notion that the Toiridon sandstone belongs to the 
Old Red, this involves the assigning a later date to the 
Durness Beds, and these he thinks may be Carboniferous. 
But he ıs content to hold this eet as a piovisional 
hypothesis till further fossil evidence 1s forthcoming 
With respect to the Upper Gneiss he 1s vei} cautious, 
suggesting that ıt may be a newer metamorphic gioup, or 
may be merely a portion of the lower, thatis Hebridean, 
gneiss forced up by some great convulsion This latter 
solution was evidently present very vividly to his mind, 
for ıt is repeated, as a possible explanation, no less than 
three times. 

Here a very important difference of ophion between 
Murchison and Nicol makes its appearance 

It was probably aboyt this time, but the map beats no 
date, that Nicol issued a new geolozical map of Scot- 
land, In this all gneiss 1s denoted by one colom , but 
the explanation states that the author does not consider 
all the Scotch gneiss to be ofthe same age , that the tract 
of this rock, with associated quartzite and limestone, 
stretching from Aberdeenshire through Perthshne to the 
Breadalbane Highlands of Argylishie, may be a newer 
formation ; while he ıs disposed to look upon the great 
mass of gneiss, extending from the noith coast of Suther - 
land southwards through Ross-shire and Inverness-shire, 
rather as belonging to an older period The Torridon 
sandstone 1s distinguished by a separate colour, though 
the author is still inclined to class it with the Old Red 

Nicol expounded his views to the British Association 
at Aberdeen in 1859, and again in a paper read before 
the Geological Society in 1860 He adduces many rea- 
sons for doubting the existence of an “upward conform- 
able succession” from the Durness Beds to the Upper 
Gneiss, and explains the sections on the supposition that 
this rock 1s the Hebridean Gneiss brought up by faults 
Though the expressions, “forced up by convulsion ” and 
“ pushed up over,” which he uses in his paper of 1856, 
seem to show that the notion of what we call “ Thrust 
Planes” was present to his mind, the sections of this 
paper hardly bear out that inference He neatly twits 
Murchison with failing to see that the principles which 
he had applied with such success to an explanation of the 
structure of the Alps were equally applicable to the 
North-west Highlands In 1861 Murchison stoutly main- 
tained his view regarding the Upper Gneiss, with an ad- 
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vocate’s skill he hits Nicol hard on his weak poing juStly 
urging ‘ that locaf interferences of eruptive rock nowise 
set%side broad data” In the same year was issued the 
“First Sketch of a new geological map of Scotland by Sir 
R I Murchison and A (now Sir A) Geikie,” in which 
Murchison's views vere adopted 

Here then was a promise of a fair stand-up fight be- 
tween two champions, each well able to hold Iys own. 
But the promise was not fulfilled The combat would 
have beð far from equal On the one side there were 
tife pull Svhich, wealth and social position bring with 
them, the advantage which accrues from living in Lon- 
dof and having thus the ear of a great centre of scientific 
life; and that pushing ambition, that eagerness to secure 
precedence in djscovery, which so often go along with an 
active arti gnergetic disposition On the other side there 
weie comparative social msignificance , residence in a 
hyperborean region far more difficult of access than now , 
a happy indifference to fame based ona confidence that 
the settlement might be safely left to "tume, and that the 
world would go on pretty much as heretofore, whichevér 
of the two turned out to be nearer the truth more than 
all a reluctance to embitter the closing years of life with 
anything that looked like an altercation with an old and 
esteemed friend and fellow-worker So, because it takes 
two to make a quarrel, the fight never came off Natur- 
ally, under these circumstances, (and can we blame it?) 
the worldgtook the man who vigorously pushed his views, 
at his werd , he had plenty to say m their favour and said 
it ‘well, no one gainsaid him, his contention was ac- 
cepted There will be those who, without presuming to 
blame, do not covet success on such terms, and whose 
sympathies go out towards the peace-loving old man 
who was content to bide his time and possess his soul in 
silence 

And so the “Upper Gneiss” and “the upward con- 
formable succession” held their own , and ın the geologi- 
cal map of Scotland, issued in 1876 by the present 
Director-General of the Geological Survey, the crystal- 
line schists of the Central Highlands aie designated 
“ Metamoiphosed Lower Silurian” It would be tedious to 
enumerate all the pomts in which this map 1s an 1mprove- 
ment on the “ First Sketch” of 1861, but the student will 
find ıt an instructive exercise to compare the two maps, 
and ascertain by reference to memoirs on special dis- 
tricts how each correction and addition was arrived at 

The Highland problem remained in abeyance for nigh 
aquarter of acentury, though during that interval the 
minds of many geologists were constantly recurring to it 
and evidence was being accumulated to help towards its 
solution But it came to the front again, and like a giant 
refreshed with sleep, when Prof Lapworth in his “ Secret 
of the Highlands” (1883), and other workers in the same 
ground, began to throw doubt on the explanation which 
had so long held the field. When the Geological Survey 
were able to take up the question and woik out the 
ground with precision and detail that no observer could 
attain to single handed, the antictpations of their 1m 
mediate predecessors were substantially confirmed, and 
o&the earlier observers it came out that Nicol was nearer 
the truth than his illustrious antagonist 

It calls for no small exercise of judgment, in an en- 


| deavour to depict the geology of so complex a district on 
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a pf small scale, to decide what details must be res 
tained because they are essential to a grasp of its broad 
general structute, and what may be safely ehmunated 
without wmpatring the comprehensive view In the 
map now befgre us this end has heen compassed with 
consummate skill It bristles with detazl, but there ıs no- 
where crowding , the colours are well contrasted, and so 
transpagent that they do not hide fheetopography, whith 
îs full and clearly printed 

The richness in detail of the strip of coundayebetween 
Cape Wrath and Loch Torridon marks ang scehe of tHe 
recent work of the Geological Survey Then follows a 
broad band of “gneissose and schistose rocks not Jet 
differentigted.” A portion of this ground 1s occupied by 
the crushed and mangled-out complex pf the “ Methe 
schists,” but a large part 1s yet imperfectly exploted » To 
the south-east of tlre Great Glen we entet agafn’on ground 
which has been largely worked out by the Geologicag 
Survey We have here a group of various sedimentary 
depogits in a more “or less altered condition, contaming 
sheets of basic igneous rocks The geological age of this 
series 1s not known, and they are provisionally classed as 
Dalradian 

The presentation of the results of the work of the Geo- 
logical Survey in the north-west and central Highlands 
are the two most conspicuous novelties in the map, but 
during its use other corrections and additions, too small 
to catch the eye on a general view, become moticeable 
In the explanatory notes we have a concise suntmary of 
the geology of Scotland, and feel that our thanks are due 
to the author for having put so much into so small a 
space without in any way sacrificing descriptive clearness 
When the time comes for a new version of the map, may 
the same hand be with us to draw it up 

A H GREEN, 





MEDICAL MICROSCOPY 


Medical Microscopy A Guide to the Use of the Micro- 
scope m Medical Practice By Frank J Wethered 
MD (Lond), &c With Ilugtrations Pp 412 
(London H K Lewis, 1892) 


HIS volume, one of Lewis’s practical series, bears 
an ambitious title, and must necessarily traverse a 
wide and intricate field of medical work Its appearance 
1s Justified by the distinct need existing at the present 
time for a manual dealing with the various microscopical 
methods so essential to diagnostic atcuracy and rational 
treatment 
The subject-matter 1s arranged ın twenty-four chapters , 
and as an indication of the scope of the book, we instance 
some of the headings The earher ones treat of the 
microscope and its accessories, the methods of hardening, 
decalcifying, embedding, section cutting, staming, and 
injection of tissues Then follow others on the examina- 
tion of tissues, urinary deposits, blood, expectoration, 
and the detection of micro-organisms, and cutaneous 
parasites, while the latter chapters deal with the ex- 
amination of food, water, and with bacteriologyal 
methods In fact, the book is almost an epitome of the 
course pursued by a student earnestly working with the 
microscope from thê commencement to the end of his 
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curriculum The tendency has been, by the specialized 
character of ¢he primary examinations in late years, to 
sever in, some degree the knowledge obtained in the 
earher epart of ù student’s career, from the practical 
application, of the same at the bedside So much 1s 
this the case, that 1t®has been deemed advisable in some 
quarters tq?introduce new courses of lectures, their aim 
being to indicate With precisidh to students those facts in 
anagomy and physiology which have a distinct clinical 
value One of the chief merits of Dr Wethered’s book 
1s that he has therein demonstrated the important re- 
latronship between histology and morbid anatomy, and 
has shown that any attempt at acquiring a knowledge of 
the latfer is dependent updn a practical and searching 
training in the former 

Moreover, the book 1s worthy of more detailed criti 
asm, Necessarily in a first editionthere are some pomts 
omitted In speaking of the microscope the author offers 
a cursory remark on the fine adjustment, no mention 1s 
made of the best pattern, and there are many of an 
inferior and useless, description foisted on students , nor 
are there ary directions for the precise use of this por- 
tion of the microscope In the chapter on “ Hardening 
and Decalcifying Tissues,” onp 35, are found some well- 
meant platitudes on the necessity of immediately label- 
ling specimens , but at the same time the use of lactic 
acid as a decalcifying agent 1s omitted We have suc- 
ceeded in completely softening small pieces of bone in 4~7 
days, and teeth may be cut with the freezing microtome 
m from two to three weeks 

With certain statements of the author we venture to 
disagree In speaking of the celloidin method he 
advises that the specimen be placed in equal parts of 
ether and alcohol previously to being placed in celloidin 
A mixture of four parts of ether and one part of absolute 
alcohol ensures more rapid and complete penetration of 
the embedding material Also in using paraffin for this 
purpose we have found by extensive practice that sec- 
tions containing a large amount of fibrous tissue are 
useless after being in the paraffin bath for three to five 
hours, even at a temperature of 48° C, , twenty to thirty 
minutes 1s ample, provided that the material 1s properly 
dehydrated The chapter on staming 1s succinct and 
comprehensive, and we note the usual and indeed only 
rational classification of stains, as nuclear, general, and 
selective Hzematoxylin still holds the first place, and 
Delafield’s, or as 1t 1s miscalled, Grenacher’s, 1s undoubt- 
edly the best formula Itis here stated that if the sections 
be overstained, and washing ın acid-alcohol be necessary, 
the colour 1s not permanent Our experience is that if 
after the acid they be washed thoroughly well with “tap 
water,” a very clear nuclear stain results which remains 
unchanged for years Gram’s method of staining for 
micro-organisms, with Weigert’s modification, 1s clearly 
detailed But here we fail to observe any mention of the 
brilhant results obtained by the Ehrlich-Biondi method 
The employment ofiubin for actinomycosis may with 
confidence be recommended,and the same remark applies 
to the use of saffranin in bringing out clearly the nuclear 
figures in karyokinesis The chapter on mounting 1s 
somewhat tedious and the use of origanum oil in clear- 
ing celloidin-specimens is not advocated, although it has 
found general acceptance in Continental laboratories 
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Wergert’s method of preparing and staining nerve-tissue 
1s given, but with one important detail left gut, viz, that 
on removing the specimen from Muller's fluid’or chromic 
acid solution ıt should have a brown,and nof @ green 
colour The preparation of individual tissues and organs 
1s well dealt with ın chapter xu, bug in the Succeeding 
one on the examination of tumours there are such evident 
signs of hasty compositiowas to render ıt S small in- 
trinsic value On the other hand, the important subjects 
of urinary and excrementitious matters receive ample 
treatment , and we have a clear réswgré up to this date 
of all that ıs taught on these subjects As an example 
we note with pleasure the account of Dr Delepine’s 
work on “sable intestinal ”e The bacillus of “Asiatic 
cholera and the methods of its detection are described 
on p 228, and the diagnostic points between ıt and that 
of cholera nostras are found on the next fage A large 
amount of space is necessarily devoted to the examina- 
tion of sputa Dr Wethered’s experience at the City of 
London Hospital for Diseases of the Chest enables him 
to speak with the voice of authority on the signification 
of the presence or absence of the*tubercle bacillus 
Physiologists will find their side of the question well con- 
sidered in the observations on blood ,on Dr A Garrod’s 
authority we are told that the blood of the Londoner has 
not yet been found to contam its true proportion of hæmo- 
globin Eosinophile cells are not omitted , but for more 
detailed information on this pomt we commend to the 
notice of pathologists the article by Dr A Kanthack 
m the Brizsh Medical Journal of June, 1892 š 

Medical microscopy as a subject 1s exceddingly elastic, 
and we believe Dr Wethered has stretched tt to its wide€t 
limits when he finds space for describing the examina- 
tion of various kinds of cereals, also of water Even 
the homely tea-leaf has not escaped his notice A few 
instances of clerical errors are to be found, thus Hart- 
nach for Hartnack, on p 122, Richert for Reichert, 
At the term “ collodionization ” we venture to express our 
distaste. A growing practice exists of introducing un- 
gainly expressiops of doubtful expediency into scientific 
works 

We have read this hook with considerable attention, 
and are convinced that it has a most distinct razson d'être, 
and justifies on the whole, by the merit of its execution, 
the ambition of its title It treats of the matter in hand 
with much ability, and in a manner that evidences con- 
siderable experience on the part of the author as a 


pathologist, physician, and teacher 
A H TUBBY 


ODOROGRAPHIA 


Odorographia, a Natural History of Raw Materials 
and Drugs used in the Perfume Industry By J 
Ch Sawer, FLS (London Gurney and Jackson, 
1892 ) 


(CAA RENING the ımportance of the subject of 

perfumes both from a scientific and a commercial 
point of view, it 1s somewhat surprising that a really good 
and authoritative book dealing on the matters encom- 
passed by “ Odorographia” has not before been at- 











° e 
§s probably due to the fact that but few persons posgessthe 
requisite knowledge to treat the subject ın a thoroughly 
samsfactory manner in all its bearings, such as the 
origin and productién of the numerous preducts, whether 
animal or vegetable, and the chemical aspect of every 
substance and its commercial value, which are points that 
could scarcely be expected to be mastered by one mind In 
the “ Pharmacographia” of Fluckiger and Hanbury, two 
master minds on the subject of drugs were brought into® 
co-operagof, with the result that a most satisfactory and 
standard @vork on medicinal plants was produced That 
this book was. in the mind of the author when he com- 
piled his “ Odorographia,” and selected its title, 1s quite 
apparent, and we are bound to say that on the whole he 
hag done his work remarkably well, though "we wish 
that ,he dad adhered more strictly to the lines of his 
pattern Mle Sawer, however, at the, very commence- 
menf of his preface, 1s so modest as to say that “an 
endeavour has here been made to collect together into one 
manual the information which has Ritherto been only 
obtamable by reference to an immense number of works 
and journals, English and foreign, in many cases 1n- 
accessible to readers interested in the subject,” and that 
he 1s thoroughly well acquainted with all that has been 
written 1s apparent not only from a glance through the 
pages, where numerous references occur, but also from 
the “ List of Principal Works referred to” Besides thts 
the authoy has, as he tells us, obtained information first 
hand from some of the largest perfume-plant growers and 
mafufacturers of Grasse, Nice, and localities in the 
Straits Settlements and West Indies The difficulties 
attending the compilation of a work of this nature have, 
no doubt, been very great, because scraps of information 
are so widely dispersed, and even when found often- 
times very confusing The botany alone of the subject 
must have occupied a considerable amount of time in 
looking up, the plants yielding perfumes being natives 
of various parts of the globe, and consequently described 
in the several floras appertaining to those special coun- 
tnes, besides which the chemical and commercial aspects 
occupy a large portion of the book 
Though we are gwateful to Mr Sawer for giving us a 
book that was really wanted, we regret, as we said before, 
that he has not followed more closely the plan of the 
“ Pharmacographia” and arranged his matter under dis- 
tinct heads, such as History, Botany, Cultivation, 
Chemistry, Commerce, &c Practically he has done so 
to a certain extent, but the paragraphs are not sufficiently 
distinguished to enable one to turn at once to that upon 
which information may be specially sought The 
arrangement of chapters, m which the most important 
and marked odours, such as those of musk, rose, violet, 
the citrine odours, &c, are brought together, 1s good, 
but the principal plants in each of these groups might 
have been treated as we have described, the least ım- 
portant ones being given as they are at the end of the 
chapters 
Returning to the botany of the book, we cannot but 
think that the author might well have spared much space 
by, the omission of numerous varietal names and 
synonyms, many of which are scarcely ever heard of 
now, and which often only tend to confusion Under 


tempted The delay in the appearance o such a work | Violet, for instance (p 104), half a page 1s given to a list 
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of the ħames of nine varieties of the Syeet Violet (Vzola 


odorata) Again, at p 309, Vétiver, or Cus Cus, is tightly 
described as the root of Andropogyn muricatus, after 
which follòw tHe names of five synonyms In reference to 
this Mr Sawer says, referring to the “ Asiatic Researches,” 
that “there ıs a verse in the Sanskrit language composed 
of nine words, arranged ın two lings, purporting to be the 
gine names under which the plant wab known , doubtle&s 
they were poetical names, as they are not found in the 
extensive list of local names recently enumaghted by 
Watt” This would show that Dr, Wa, who in his 
“Dictionary of the Bconomic Products of India ” does 
not err on the score of brevity ın the adoption ° of 
synonyms, considered that there was a line to be drawn 
sdmewhere We may perhaps also be allowed to draw 
attention to a paragraph on page 19, ‘wMeres the 
musk tree of Janfaica and the muskwood “of Austyalia 
have got confused The paragraph if question runs 
thus “ The £urya argophylia or Guarea Swartzez, the 
sjlver-leaved musk tree of Jamaica, New South Wales, 
and Tasmania, 1s a meliaceous tree, attaining a height of 
twenty-five feet” Eurybia, or more properly O/earta 
argophylla ıs the muskwood of New South Wales and 
Tasmania, and belongs to the natural order Coinposite, 
while Guarea Swartzt 15 a meliaceous tree of Jamaica, 
where it 1s known as musk tree Another muskwood, not 
mentioned by Mr Sawer, ıs that of Moschoxylum 
Swarts, a highly fragrant resinous tree, closely allied 
to Guarea, and a native also of Jamaica and Trinidad 
We refer to these matters in no captious spirit, but simply 
with the hope that Mr Sawer may see his way to over- 
haul and modify this part of his useful book in a future 
edition, so asto make it even more useful and trust- 
worthy We are glad to note that he “1s still engaged 
upon studies in this department, and hopes to publish 
another volume in due course ” 





OUR BOOK SHELF 


Catalogue of Eastern and ay area Lepidoptera 
Heteracera in the Collection of the Oxford University 
Museum By Colonel C Swinhoe Part I Sphinges 
and Bombyces (Clarendon Press, 1892 ) 


THis volume is the first part of a Catalogue of the 
moths from the Oriental and Australian regions in the 
collection of the late Mr W W Saunders, which was 
acquired by the Oxford Museum some fifteen years ago, 
and consists chiefly of specimens collected by Wallace 
during his famous voyage to the Malay Archipelago, 
and described by the late Francis Walker in his British 
Musetm Catalogue Since Walker's arrangement of 
the collection it has remained untouched and mostly 
neglected by lepidopterists, so that a rearrangement and 
comparison of the types had become highly necessary, 
which useful work has been undertaken and very ably 
carried out by Colonel Swinhoe Al the types have been 
brought to the British Museum, their synonomy carefully 
worked out and the species placed in their proper families 
and genera, many of them being fisured in the eight 
coloured plates, and it ıs to be hoped the other parts will 
soon follow, and also that a list of the types which should 
be in the Museum and are missing willbe added Thére 
1s one statement in the preface which requires correction , 
the only types of Wajkers species described in his Cata- 
logue which are in the Oxford Museum are those which 
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are expressly stated to be ın “ Coll Saunders,” all the 
others are 1 the British Museum, including those for 
which a loc&lity 1s given before the list of British Museum 
specimens e 


Charles Darwan Has Life Told wan Autobiographical 
Chapter*and in qa Selected Series of his published 
Letters Ydited by his son, Francis Darwin (London 
John Muay, 1892 ) ë 


PROF DARWIN describes this volume as practically an 
abbreviation of the well-known “ Life and Letters” The 
task of compression has been accomplished admirably, and 
thare can be httle’doubt that the work will be cordially 
appreciated by a large number of readers Of course it 
has been necessary to omit many details which are of 
interest to men of science , but everything 1s included 
which 1s really essential to a proper comprehension of 
Darwin's fine personal character, and a sufficiently full 
ang clear ideais given even of his scientific labours No 
one will read this fascinating book without feeling anew 
how much reason England has to rank Darwin among 
the greatest and noblest of her sons The volume is 
enriched w tha reproduction of an exquisite photograph 
of Darwin by the late Mrs Cameron 


Stange Survivals * Some Chapters in ihe History of Man 
By S Baring-Gould (f! ondon Methuen and Co, 
1892 ) 

EVERY one who has given any attention to anthropology 

is aware that many remarkable customs and beliefs, 

which are still to be found among the uneducated classes 
even In highly civilized communities, are relics of ancient 
superstitions In the present volume Mr Baring-Gould 
exgmines various groups of these curious survivals, and 
traces them back to their origin m the ideas of past ages 

He knows Ing subject well, and, being interested in it 

henself, is able to present it in a way which 1s hkely to 

make it interesting to others The value of the text 1s 
considerably .ncreased by someewell-selected illustra- 


tions š 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thts or any other part of NATURE 
No notce 1s taken of anonymous communications ] 


Botanical Nomenclature 


In Narurg for October 6 (p 549) there 1s a note “fon the 
progress cf the negotiations concerning the nomenclature of 
| genera, started by a committee of botanists at Berlin to supple- 
| ment the decisions of the International Botanical Congress held 
at Paris in 1867 ” Itis stated that “‘the botanical authorities 
of the British Museum favour the suggestions , those at Kew aie 
against them ” 

Now this requires a little correction It may be remarked to 
begin with that many botanists are exercised at the present 
time not merely about the nomenclature of genera but also 
about that of species Kew has, however, never given its 
adhesion to the attempts that have been made to bring about an 
mternational agreement on these matters It has always felt 
that so many considerations must determine the course taken by 
the systematist in any particular case, that there is no advantage, 
but positive inconvenience, in being subjected to a hard and fast 
rule It 2s therefore with no disrespect to, or want of sympathy 
with, the able school of Berlin b>tanists, who have recently for- 
mulated some new proposals with regard to n menclature, that 
Kew has officially refrained from expressing any opinion upon 
those proposals It has neither expressed approval nor dis» 
approval 

In America Harvard has long occupied the leading place in 
the botanical world, and the principles adopted there have been 
substantially in accord with those adopted at Kew I Litherto, 
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therefore, the leading English-speaking botanists who have 
occupied themselves with systematic botany pave been in 
substantial agreement that the adoption of a strict law of 
priority m nomenclature must give way to, considegations of 
convenience ° 

Well known and accepted names are not therefore to be 
hghtly changed as the result of mere biphographieal research 
As to specific names the often merely mechanical process of de 
scribing a new species 1s held to be of little value cgmpared with 
the more difficult task of assighing to the pl&nt described its tive 
affinities and correct systematic position The principle which, 
guides Kew practice in this matter is laid down by Sir Joseph 
Hooker in the preface to '¢ The Flora of British India” (p vu). 
He remarks — . e 

“ The number of species described by authors who cannot 
determine their affinities mcreases annually, and I regard the 
naturalist who puts a described plant mto its proper pogition in 
regard to its allies as rendering a greater service to science than 
its describe: when he either puts ıt into a wrong place or throws 
1t mto any of those chaotic heaps miscalled genera with which 
systematic works still abound ” ° Ben 

The following paper oñ the subject deserves the wider circet- 
lation which its reprintin NATURE would give it 
sents the Harvard tradition and practice, and rs the last scien- 
tific utterance of Dr Sereno Watson, who so soon followed to 
the grave his illustrious predecessor, Asa Gray 

Kew, November 14 W T HISELTON DYER 


ON NOMENCLATURE ! 


[It was the request of the late Dr Sereno Watson that the following com. 
munication, dictated by him ın his last illness, should appear at an early date 
inthe Botanical Gazette —Eps ] 

For some time I have had a desire to give expression to 
my views upon botanical nomenclature Under the circum- 
stances, I must speak briefly and somewhat dogmatically | In 
my opinion botany 1s the science of plants and not the sclence 
of names Nomenclature 1s only one of those toolgwhicl? is 
necessary to botany, and this being the case, points of nomen- 
clature should be subordinated to science. 

A principle of botanical convenience has been establisffed 
by those who prefer one name to another on account of ex- 
pediency or convenience This principle should have a great 
deal of fluence Jt has been so recognized by the greatest 
botanists, and from their authority receives great weight I pre- 
fer the word expediency as a better term than convenience to 
designate the principle, that the demands of science over-ride 
any merely technical claims of priority, &c 

Priority of specific names appears to be based entnely upon 
one section of the code of 1867 That simply says that 
when a species 1s transferred from one genus to another, the 
specific name is tmaintained This principle is usually under- 
stood and applied in the way that the oldest specific name 
has a right in all cases to be retained It cannot fairly be so 
interpreted and applied, since it governs only to the extent 
that this should be the law, but it ıs not to be made an er 
post facto law Thus when a transfer has been made, that 
ends the matter so far as the choice of a specific name 1s con- 
cerned, and no one 1s authorized to take up a different name 
This practice of retaining the oldest name wader the genus, 
no matter what older specific names there may be, was 
adopted hy Dr Gray in his later years and by the Kew bot- 
anısts, for the 1eason that once established and pretty generall 
recognized, ıt would avoid the great mass of synonymy, whic 
is being heaped like an incubus upon the science I must 
eapiess surprise that Dr Britton had not considered it his duty 
to pubhsh the last written words of Dr Gray which were 
addiessed to him upon this subject and which expressed his 
positive opinions upon this point 

There 1s nothing whatever of an ethical character inherent 
in a name through any priority of publication or position 
which should rende: ıt morally obligatory upon any one to 
accept one name rather than another, otherwise ıt would be 
applicable or true as well in the case of ordinal names, mor- 
phological names, teratological, and every other form of 
name, to which now no one feels himself bound to apply the 
law of priority The application of this law as at present 
practised by many botanists, which would make it the one 
great law of botanical nomenclature, before which every other 
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“aust yield regardless even of common sense, 1s a mare &rm 

of fetichism exemplified m science Many instances of the 

application of this law are not science but are rather superstr- 
tion ° SERENO WATSON 

February 22, 1892 s ° 
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The Reflector with the Projection Microscope 


THE lantern is now used for so many purposes—~scientific, 
photographic, and fecreative—that any improvement in 16s 
construction will be acceptable When we look mto thi 
instrumegt whilst at work we must be disappointed at the large 
cgantiy BP fight lost by reflection and by dispersion—lght 
which ought toego tq the illumimation of the screen In the 
ordiaary form of the lantern three lenses of dense glass are 
enfployed as condensers Each of these six surfaces reflects 
and scatters the light, and the glass itself ıs absorbent of its 
rays s 

The dioptric cgnstruction of the projection lantern has beèn 
well,worke@out by Messrs Wright, Newton, Salomons, qad 
ethers, bubè the catoptric principle, eas would eliminate 
almost entirely these disadvantages, has been scarcely at all 
Studied . 

Although my experiments have been made solely with the 
limelight in various forms, the following remarks may equally 
apply to light given by the electric arc -— “6 

If a reflector be used instead of the ordinary condensers it 
1s obvious that the position of the lime cylinder must be reversed. 
This will present no difficulty, for the tube holding the jet can 
be bent into ahelical form The dark image of the hme- 
cylinder also will have no more practical disadvantage than 1s 
experienced by a like 1mage formed by the small plane specu- 
lum of the Newtonian telescope 

As tothe mirror itself, although a parabolic form 1s the most 
correct, a spherical surface will be sufficient for mere illumin- 
ating purfoses, and thus expense may be spared in the grind- 
ing of thè more dificult curve A speculum of from 5 to 7 inches 
diameter, having a radial curvation of from 24 to 3 inches, 
wil grasp a large quantity of light, much more than that ob- 
tainable from the §-1nch condense: usually employed 

Silver deposited by one of the various reducing processes on 
the surface of a clear glass lens will have many advantages over 
a metal mirror The front surface will give perhaps the finest 
definition, but by silvering the back part of a spherical glass 
film, or that of a ground lens, the brilliant surface will remain 
untarnished for an indefinite time, and the whitish bloom 
formed by slow volatilization of the mncandescent lime is easily 
removed This silver film adheres with remarkable tenacity, 
and it will bear a great deal of heat without blistering or 
becoming detached 

I have had considerable success in constructing such mirrors 
from the large ornamental glass spheres blownin Germany, and 
silvered within by Liebig’s process, vz with milk sugar and 
ammonio nitrate of silver A glass sphere of 10 or 11 inches 
in diameter may be easily cut ito eight or nine mirrors by a 
red-hot iron, and this without disturbing the silvering, which 
will require only gentle friction with a pad of cotton impreg- 
nated with a trifle of rouge to brighten ıt Thus, at the cost of 
a few shillings, eight or more mirrors can be made, and also 
provision be made against possible accidents of cracking by 
heat 

The hght-radiant iso placed that the secondary focus 1s inter- 
cepted by a plano-concave lens of dense glass, as has been hap- 
pily proposed by Mr L Wnght The convergent rays fom the 
speculum are thus made into a parallel beam, which must’ be de- 
prived of its heat by an alum-trough, for the hght and heat at 
the substage condenser 1s very great 

Convergence, I find, is usefully promoted by a plano-convex 
lens of about eight inches focus, placed two or three inches 
before the above-noted plano concave lens In all other respects 
the arrangements are Itke those of the usual modern projection 
microscope 

I have pretty constantly used the ether-oxygen saturator, and 
I consider it to be perfectly safe, if ordmary precautions be 
taken The oxygen, compressed in cylinders, is much recom- 
mended, as there can be no mixture of vapour, except at the 
night place The U-shaped horizontal saturator, plugged with 
flannel, must be well charged with ether, or with the best gaso- 
lene, and care should be taken, before, beginning or ending an 
| exhibition, to shut off the oxygen tap Before closing the ether 
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tap This will prevent the harmless ‘‘ snap” from the mixture 
ın the small chamber at the joming of the gas tubes Ifa disc 
more than eight*feet be required for the microscope, ıt wll be 
well to use hydrogen gas instead of ethtr, since the calibre of 
the jet cannot in the ether light very well exceed fy of an inch 

As an exstrasecurity, I pach the mixing chamber with asbestos- 
fibre, moistened with glycerine , but, as before urged, the oxy- 
gen must leave the saturator, saturated 

To insure the coincidence of the foe of the reflector with ghe 

e optical “xis of the microscope, it will be well to place three ad 
justing screws in a triangle behind the mirror, and this last may 
have both a small vertical and horizontal movemght .@ 

I claim for this catoptric arrangement a larger gtasp of light 
than can be got from ordinary lenses, and ths may be effected 
also at a small outlay? For the amateur constructor thè plan 
will afford many advantages G. B Bucxro 


Nbdte on the Colours of the Alkalı Metals 


WHEN these metals are heated ın a vacuĝus tabe ın such a 
Way as to cause an extremely thin sublimgte qf ghe metal to 
condense upon theẸlass, the film so obtained will be fownd fo 
possess a beautiful and strongly-marked coloyr That this colour 
1s not in any way due to the combination of the metal with any 
lingering minute trates of oxygen, 1s evident from the fact that 
vacuous tubes which have contained the clean and bright metal 
for years, and in which the metal has been fiequently melted 
and iolled about, and even vapourized ım places, and m which, 
therefore, ıt 1s impossible to conceive of any oxygen remaining, 
will continue to show the phenomenon whenever a portion of 
the contained metal is heated The experiment may readily be 
made by introducing a freshly-cut fragment of the metal mto a 
glass tube sealed at one end and drawn down to a narrow and 
thickened constriction near the middle The tube ıs then drawn 
out at the open end and connected to a Sprengel pump As 
soon as a good vacuum 1s obtained the tube 1s warm®d through- 
out its entire length, the pump being still in operatior& and the 
metal heated sufficiently high to cause ıt to melt and run otft of 
the crust of oxide When the exhaustion 1s agam as complete 
as possible the tube 1s sealed off The metal is once more 
melted, the whole tube bemg at the same time gently heated, 
and the molten mass allowed to filter through the constriction 
imto the other portion of the tube The vacuous condition of 
the tube allows of the metal freely ranning through an extremely 
fine aperture, and ın this way ıt becomes peifectly separated from 
all dross The tube 1s then sealed off at the constriction On 
gently heating a minute fragment of the bright metal so obtained, 
by means of a small pointed gas flame, the coloured film of 
sublimed metal will at once be seen Viewed by transmitted 
light, the colour of the film of sodimm thus obtained 1s greenish- 
blue, mclining to green Potassium gives a sublimate which 1s 
of a magnificent mich purple colour, while rubidium, on the 
other hand, formsa film which 1s a pure indigo blue 

In the cases of sodium and potassium, fhe colour of the metallic 
sublimates 1s different from the colour of the vapour as seen when 
the metals are boiled in an atmosphere of hydrogen Potassium, 
it will be remembered, yields under these circumstances a vapour 
possessing an emerald-green colour, while that of sodium, which 
appears colourless when seen in small layers, shows a violet or 
purple colour when viewed through a sufficient thickness 

When the liquid alloy of sodium and potassium 1s treated in 
the same way, the sublimate obtained 1s found to be greenish in 
colour nearest to the source of heat, quickly shading off to blue 
and puple as ıt ıs more remote from that point, indicating ap- 
parently that the two metals sublime separately 

As a means of observing these colour phenomena, this alloy 
1s more advantageously employed than the solid metals them- 
selves, for, by rolling the liquid about, the sublimate may be 
il away and the experiment repeated indefinitely in the same 
tube 

As to whether the colours of these sublimed films are properties 
intrinsic to the particular metals, or are merely a function of the 
physical condition of the substances, it 1s perhaps rash to 
dogmatize A number of other elements have been treated ina 
similar manner, but without similar results, thus lthium, 
cadmium, mercury, arsenic, tellurium, and selenium, when heated 
im vacuous tubes are readily sublimed, but ın no case does @he 
film appear coloured On the other hand, however, it 1s well 
known that some of the very malleable metals when beaten out 
into thin films are capa¥le of transmitting light varying im colour 
from g een to violet G S NEWTH 
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Women and Musical Instruments 


In answey%o Prof O T Mason’s letter which appeared in a 

recent number of NATURE (vol xlvı p 561), I may draw atten- 
tion to,the followang facts which bea: upon a part of the subject 
which fie broaches, namely, the part pdayed by savage women 
in the use of musical instruments In the South Pacific the ‘‘ nose- 
flute” 1s very geneSally, though by no means exclusively, 
payed upomby women In the account of the voyage of Capts 
Cook and Ring thare is ın one of the plates a figure of a woman 
of the Tonga Islands seated under a hut playing upon a ‘‘ nose- 
flute” A simular figure ofa woman playing upon a “‘ nose-flute ” 
may be seen in plate 28 of Labilladiére’s ‘‘ Voyage de la 
Perouse,” wn the gepresentation of a Tongan double-canoe 
Mtlville (“ Four Months’ Residence in the Marqutsas Islands,” 
p 251) mentions playing upon the ‘‘nose-flute” as being ‘‘a 
favourite recieation with the females” In Wilkes’ “U S 
Explofing Expedition,” 111 % 190, there 1s a description of 
this instrument as used in the Fi Islands, and it is stated 
that ‘‘no other instrument but the flute [‘nose-flute’] 1s 
played by the,women as an accompaniment to the voice ” 
e Turing now to another genus ef primitive instiuments, 
viz, the ‘‘ musical bow,” we find a peculiar local form, the 
‘*Pangolo,” occurring at Blanche Bay, New Britain There 
are specimens of this at Berlin and Vienna ‘This instrument 
is stated by Dr O Finsch (dun des K E Natui hist 
Hofmuseums, supp) vol 11 pt I, p 111) to be only played 
upon by women of* Blanche Bay Guppy too (“ Solomon 
Islands,” p 142), says that the women of Treasury Island 
produce a soft kind of music by playing, somewhat after 
the fashion of a jew’s-harp, on a lightly-made fine-stringed bow 
about 15 inches long 

It cannot, I believe, be said that any of these instruments 
have been zxvented by women, and it ıs undoubted that 
women 1n savagery but seldom figure as performers upon musical 
instrume:ts It would certainly be interesting to collect all the 
instances recorded I hope that the above few notes regard- 
if mswaments in the South Pacific may be of use to Prof. 
Mason, and I,can only regret that lack of the necessary 
tume prevents my going further into the matter 

*University Museum, Oxford, HENRY BALFOUR 
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AN ANCIENT GLACIAL EPOCH IN 
AUSTRALIA 


A VERY interesting “special report” has just been 
issued by the Department of Mines of Victoria, 
giving an account of the remarkable evidences of glacia- 
tion observed at a locality about twenty miles south- 
east of Sandhurst, and about the same distance north of 
the great Dividing Range? The report is illustrated by 
a map and sections on a large scale, and by eight excel- 
lent photographic prints, showing the character of the 
deposit on the surface and in railway cuttings, the 
striated bed rock, and the striated and grooved blocks 
and boulders, so that full materials are given for the con- 
clusion that we have here an undoubted glacial deposit 
A brief summary of this report will therefore be interesting 
to all students of the phenomena and problems of terres- 
trial glaciation 

The district now specially described 1s about fifteen 
mules in one direction by five in another, and over this 
area of about thirty-six square miles the conglomerate 1s 
continuous, overlying the Silurian rocks of the district 
It has generally a rounded or undulating surface, but 
shows cliffs about roo feet high in some of the gullies, and 
its maximum thickness ıs estimated at 300 or 400 feet, 
while its highest point is about 700 feet above sea-level 
As well seen in the cliffs and several railway cuttings, the 
conglomerate consists of a matrix of sand and clayey 
matter containing huge bouldeis, great angular and sub- 
angular masses of rock, pebbles, and rock-fragments of 
endless variety of size, form, and material Many of 
these masses are planed, scored, striated, or polished 


* Notes on the Glacial Conglomerate, Wild Duck Creek” ByE J 
Dunn FGS (R 5 Brain, Government Printer, Melbourne, 1892 ) 
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Planing is very common, and ıs either flit o: with a 
hollow or a convex surface Some of the 1atensely hard 
hornfels blocks have been ground on one or*more sides, 
several planes being sometimes ground qn the satne stone, 
while some very harg rocks are deeply grooved fn other 
cases the striations and scratches are so fing as only to 
be seen with alens, while one surfa@e block of very hard 
material has been ground down and polished, so thats it 
glitters in the sun In factgevery form əf surface-grinding 
produced by recent glaciation appears to be here present, 

The surface of the ground ıs everywhere strewn With 
pebbles and boulders, the result of the washing away of 
the finer materials of the conglomefate , but, beswles 
these, there 1s a tract of about two and a half miles by 
one mile near the centre of the conglomerate-area, on 
the north side of Mount Ida Creek, which 1% rather 
thickly strewn with large blocks, termed by the writer 
“ erratics,” though they can hardly be eiratics in the 
sense of having been deposited on the pregent surface by 
ice There are forty five of these blocks, which ar& either 
of granite, sandstone, or quartz, and vary in size from 6, 
feet by 4 feet, to 20 by 12 feet One of the finest, termed 
“ The Stranger,” of coarse-grained granite, 1s 16} feet by 
jo} feet, and § feet thick, the estimated weight being 30 
tons [tis planed and scored in a remarkable manner, 
as are most of the other blocks It 1s curious that beyond 
this limited area only three or four large blocks are found 
on the surface, while no pebbles or boulders derived from 
the conglomerate are found more than a hundred yards 
beyon i the present limits of that formation 

A striking feature of the conglomerate is the great’ 
variety of rocks present in it, seeming as if “the débris 
of a continent” had been here gathered together Tere 
are an almost mfinite vanety of granites, syenites, 
gneisses, schists, quartzites, sandstones (hard dnd soft, 
coarse and fine), slates, shales, conglomerates, amyg- 
daloids, perphyries, vein-quartz, red, yellow, and grey 
Jaspers, and many others Some of these can be identified 
with existing rocks, but others are not known in Victoria 
In some cases there 1s what appears to be river shingle, 
in others the delic&te sciatches preserved even on soft 
shale show that the material has not been exposed to 
any denuding action There are also sandstone beds of 
considerable extent and thickness inteicalated with the 
conglomerate, indicating that there were alternating 
periods of river or current action while the conglomerate 
was being formed 

The whole of the phenomena here briefly sketched 
point unmistakably to glacial action , in fact, there 
seems to be hardly any part of Wales or Scotland where 
such action 1s more clearly indicated There are, it 1s 





true, no moraines, because the period when the con- 
glomerate was laid down 1s too remote, both newer and 
older pliocene rocks overlying it in some places In- 
deed, fiom fossils found in shales overlying what appears 
to be a similar conglomerate at Bacchus Marsh, south of 
the Dividing Range, the writer of the report 1s inclined 
to consider the whole formation to be of Paleozoic age 
In one part of the area the bed rock 1s exposed, and this 
1s covered with abundant striations crossing the stratifi- 
cation lines, indicating either powerful glacier or iceberg 
action 

A list of localities where similar conglomerates have 
been found 1s given, showing that they occur to the north- 
ward for about 250 miles along the foot of the hills 
bordering the Murray valley, disappearing under the 
Tertiary deposits of the lowlands, they have also been 
met with forming the floor of the auriferous deposits in 
mines at Creswick and Carisbrook, on the northern slopes 
of the Dividing Range, and also, as already stated, at 
Bacchus Marsh, and a few other localities on the south 





side of the range We are not told, however, whether 
similar indications of glacial action occur in these 
localities If these deposits are 1eally all glacial and 
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contemporaneous, they indicate an extent of gficiated 


country that would imply either a very lofty mountain 
rage or the occurrence of a real glacial epoch in the 
southern hemisphefe . e 

The direct evidence of the superposition of Tertiary 
rocks of Phocene age shows that the glaciaPconglomerate 
itself 1s of great antiquity, but no special attention ap- 
pears to have been given to the question of the age of the 
s6 called “erratics#’ The fact that they are found in so 
limited an area seems to show that they are not derive 
from thg cenglomerate itself by the process of sub-aenal 
denudatiHn,° and the same thing is indicated by the 
apparent fact that,they all rest upon the present land 
surface The photographs seem %o indicate this, and 
ndthing 1s said about their relations to the subjacent 
conglomerate, or whether any considerable proportion of 
them sgill form part of ıt, merely protruding above the 
surface, asgwoutd certainly be the case if they owe their 
present pasiyon fp the mere washing away of the finer 
arts of the deposit But, if so, why sHould they be called 
¥ erratics,” as digtinguished from the blocks and boulders 
which are still embedded in the formation? If, on the 
other hand, they are supposed to be true errati¢s—that 
is, to have been deposited on the present land-surface by 
ice agency—they must clearly be much less ancient than 
the conglomerate itself, or they would hardly retain such 
fresh-looking striations, grooving, and polishing as some 
of them exhibit It 1s to be hoped that these most in- 
teresting deposits will be the subject of very careful study 
by Australan geologists, since they seem calculated to 
throw much hght on the geological history of the old 
Australian continent ALERED R. WALLACE 
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“ON THE WALKING OF ARTHROPODA 


N a letter to NATURE, published January 8, 1891, I 
described the manner of walking of several insects 

Recently I have been able to examine a greater number 
of Hexapoda, together with several Arachnida and Centi- 
pedes, and a few Crustacea The results of most of these 
observations were communicated to the Royal Dublin 
Society a few weeks ago 

I stated in my former letter that most usually the 
insects examined moved three legs, eg the 1st and 3rd 
on one side, and the 2nd on the other, almost, but 
not quite, simultaneously In some insects ıt 1s the most 
anterior leg of this tripod which 1s raised first, in others 
itis the most postegior An example of the first case 
1s the cockroach, and of the second the blow-fly But 
again exceptions appear to occur in each case This 
almost simultaneous raising of the “diagonals” is 
shown by observations, photographic and othe wise, to 
be the rule in all the adult Hexapoda which I have 
examined, except the Thysanura Of this last group I 
have observed Tomocerus longicornus, and find that, 
while it often moyes by the simultaneous use of the 
diagonals, it also often raises its opposite legs simul- 
taneously in pairs, especially when the anımal ıs walking 
on a smooth surface, and using the sucker which 1s 
placed on the anterior part of the abdomen 

This use of the opposite legs in pairs was also found 
very frequently, as well as the diagonal walk, in the larva 
of one of the Coleoptera, and is always to be observed in 
caterpillars Thus it 1s interesting to find that m one 
species at least of the Thysanura, which are regarded as 
having preserved many of the characteristics of primitive 
insects the adult walks in the same manner as the larve 
of other insects 

It is to be observed that those insects which have long 
amennæ move them, and apparently the maxillary palps, 
m accordance with the diagonal rule , for when the front 
leg of one side is moved the angenna of that side 1s 
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£ maige and some arachnids very frequently use the” 
front pair of walking legs as antennfe The midge 
which I observed probably belonged to the Cheironomidee , 
it often, when qt rest, stood on the twe posterior pairs of 
legs with fhe anterior pair aloft in the air, when walking 
it moved them much as a beetle moves its antenne, 
gently tapping the ground ın front of ıt with them, their 
motions being always subject to the diagonal rule, in 
flight the midges often hold the* anterior pair of legs 
straight out in front, while the last pair are held out in a 
similar manner behind, and probably have tke §ffect of 
balancing the insect “oe 

The spiders photographed (Zegenarca, Derh&mi and 
Tarantula pulverulenta) also exhibited the diagonal 
motion and sometimes the use of the anterior paireof 
legs as antenna When, in order to photograph them, 
these anrfhals were put on a piece of paper floating ina 
shallow dish of water, so as to confine tham wythout catt- 
nga shadow on the space in which they walRed, they 
used frequently tosstand on the three fost@nr paigs of 
legs at the edge of the paper, while they moved ther 
anterior pair of legs through the air, or touched the water 
lightly withthem Several spiders—for instance, Theridion 
Sesyphum-——have the anterior pair of legs longer than the 
others, and very frequently seem to use them as tactile 
organs Specialization m this direction is carried very 
far ın the Pedipalp), ın which group the anterior pair of 
legs are very long, thin, and flagelliform 

The wave of motion in one set of diagonals (ze the Ist 
and 3rd of one side, and the 2nd and 4th of the other) in 
the Tarantula sometimes travelled from before back- 
wards and sometimes in the opposite direction, while in 
Tegenaria it passed on the whole forwards, hpt some- 
times commenced by the raising of one of the middle 
legs, or by the raising of the two extreme legs of a set? 

When confined on the floating island of paper, the 
Tarantula sometimes, after a good deal of hesitation, 
took to the water When on the surface of the water, its 
legs, and sometimes the under surface of its abdomen, 
made conical capillary depressions in the surface, so that 


the wateracted as a diffusing lens to the sunlight, and j 


a dark circular shadow surrounded with a bright line 
appeared on the bottom of the dish corresponding to the 
depression at the tip of each leg This suggested a 
method of determining the weight supported by each 
leg, for the diameter of the depressions, and conse- 
quently that of the shadows, bears some ratio to the 
weight on the pomt which causes the depressions By 
fixmg the leg of a spider on the egd of a straw, hung 
delicately as a balance-beam, and by measuring the 
diameters of the shadows caused by the depressions in 
the surface of the water formed by this leg for various 
positions of a rider on the straw, I find that these 
diameters are approximately proportional to the weight 
on the point causing the depressions Thus, by dividing 
the total weight of the spider proportionally to the 
diameters of the shadows, we get approximately the 
weight on each leg 

Fig 11s from a photograph of the Tarantula standing 


He 
x 


on water, above the spider ın the picture ıs its shadow 
on the bottom of the vessel, and at the ends of the thiee 
posterior pairs of legs in the shadow appear circular 
shadows corresponding to the depressions made by he 
legs, and there 1s also a shadow thrown by the depres- 
sion caused by the abdomen The weight of this spider 
was 30 mgrs Thu we find that approaimately the 
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weights on the legs are the following —On the right side, 
and supports 1 875 mgrs , 3rd, 7 125 mgrs , 4th, 3 375 


| On the left Side, and, 4 875 mgrs , 3rd, 5 250, 4th, 3000, 


and theabdomep supports 4 500 mgrs When walking, 
the Tafantula usually supported all ys weight on a tuipod 
formed by the znd and 4th legs on one side, together with 
the 3rd leg‘on the other side The weights on the tips of 
the legs when one photograph was taken were found to 
be —On tif 2nd aight Jeg, 9 go mgrs , on the 4th right, 
fo25, and on the 3rd left, 10 25 

Peofile photographs also seem to show that the Ist pair 
of legs are not generally used to support much weight 
Fig, 2 1s a diagram of the positions of the 1st pair of legs 


FIG 2 


rawnefrom a ħumber of profile phqtographs of Tegenaria. 
he first position, a, ıs that of the leg which has been 
®thrown forward, and 1s just about to come to the ground , 
d shows the position of the Ist leg when the body has come 
forward, owing probably to the traction of this leg as well 
as to the pushing of some of the other legs, and so the leg 
is bent, 6 and ¢ dre intermediate positions The next 


Fie 3 


figure 1s a somewhat similar diagram of the 4th pair of 
le#s made from profile photographs At æ the leg has 
just been moved forward, and is on the ground, and is in 
a good position both for bearing the weight of the bo ly 
and shoving it forward At e ıt ıs stretched to its full 
length, and so 1s not of any use ın, driving the spider for- 
wards, while, owing to 1ts almost horizontal position, 1t 1s 
almost useless ın supporting the weight of the body 
Accordingly the spider has commenced to raise the 


| extremity of the leg prior to lifting the leg completely off 


the ground ` 

Last autumn I had the opportunity of observing two 
scorpions which Mr R J Moss brought from North 
Africa and exhibited at the Royal Dublin Society These 
also appear to proceed according to thé diagonal rule, 
but I do not know what is the order of succession in one 
set of diagonals, as I have not yet photographed any of 
these animals 

The hermit crab uses three pairs of legs in walking— 
the chelw, and two pairs of thoracic walking legs, these 
it uses according to the diagonal rule, whether ıt walks 
sideways or forwards Sometimes it simply shoves the 
chele along the ground without lifting them, while it 





moves the two pairs of legs in a diagonal manner One 
of the Asellidae I found often used the opposite legs in 
pairs simultaneously when walking 

The centipede does not either raise 1ts opposite legs in 
pairs together, nor does it move its legs according to the 
diagonal rule Ina number of photographs taken with 
an exposure of about the „yth of a second the legs appear to 
move ın threes diagonally, for instance, the 3rd, 4th, and 
sth, and the gth, roth, and 11th on one side move simul- 
taneously with the 6th, 7th, and 8th of the other side, 
while on the first side mentioned the 6th, 7th, and 8th, 
with the 12th, 13th, and 14th are on the ground, and on 
the other side the 3rd, 4th, and 5th, and gth, roth, and 
11th are also on the ground At either end of the 
body this order ıs usually more or less disturbed , thus 
on the tight side the 14th leg might be on the 
ground, while on the left the 13th, 14th, and 
15th would be also in contact with the ground , but 
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ın none of the photographs was the symmetrical diagonal 
movement of the successive threes distusbed between 
the 2nd and 12th pairs of legs inclusive Thfs apparently 
simultaneous motion of three adjoining legs may probably 
be explained by supposing a series of waves, hike crests 
traverse three legs in theth of a second, tp be passing 
along the body, since the differene photographs show 
different legs moving in threes , thus in one photograph 
the 6th, 7th, and 8th on the left sideare seen to be moving 
forward, while in another the 5th, 6th, and 7th, are 
moving ° 
Since reading the paper at the Royal Dublin Society, 
Mr G H Carpenter brought to my rfotice two pape by 
M. Jean Demoor, “Recherches sui la Marche des 
Insectes et des Arachnides” (Archzves de Brologte, 1890) 
and “ Recherches sur la Marehe des Crustacés ” (avcheves 
de Zoologie Expérzmentale et Générale, 1891) M 
Demoor points out the simultaneous use of the tripod m 
the insects which he examined, but as ke did noteuse 
photography he does mot seem to have observed the’minuée 
want of synchronism of the legs ofa tripod Figs 4 andy 
illustrate this! These are two photographs taken of the 
same specimen of Blaps mucronata Fig 41s from a photo- 





graph taken with a long exposure, and shows the 1st and 
3rd of the left side, and the 2nd of the right moving at the 
same time, Just as ıt appears tothe eye Fig g 1s from 





a photograph taken with less than half the exposure of 
4, and shows that while the Ist leg on the right side is 
raised off the ground, the 3rd on the same side and the 
2nd on the left have not yet been raised That they 
have not been raised and are now come to rest 1s shown 
by their backward position with regard to the body and 
other legs These two photographs also show that the 
antenna ıs often twitched almost simultaneously with the 
motion of the rst leg of its side M Demoor also ob- 
served a scorpion (Buthus austraits), but its method of 
progression does not seem to have agreed with that of 
the scorpions (Buthus enropeus) which I observed He 
has not, so far as I know, recorded any observations on 
spiders Henry H DIXON 
Trinity College, Dublin, June 
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ON IRON ALLOYS 


THE merely mechanical expert ın the working of 

metals would naturally consider ıt probable that a 
given metal when fused with another would communicate 
its physical properties, roughly, in proportion to the 
quantity added A soft, tough metal added to 1ron would, 
from his point of view, render the latter softer, a brittle 
or hard metal would have the contrary effect, and so on 
throughout the whole series of metallic alloys 


1 Figs 4 and 5 show the legs, which are raised from the ground, quite 
sharp In the negative they are more or less blurred owing to their motion 
during the exposure 
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Actual experyment would soon, however, sow the 
fallacy of this, and that ın the majority of cases no reh- 
ace could be placed on this assumption solely based on 
the physical proptrties of the elements severally con- 
sidered A further study of the laws which govern 
chemical combination would quickly shéw that alloys 
formed by fusion were not merely intermixtures, but that 
something else took place, bodies bemg often produced, or 
father formed, differing considerably from the metals 
severally used It would therefore be fair to assume that 
the mefale*entered into combination with each other, and 
yet it w@uld be found that the problem even at this stage 
was not completely solved 

Purther inquiry and experrmenf would indicate that ıt 
w&s not always possible to prove that chemical combina- 
tions “were in all mstances” formed by fusjon alone 
Igstead of this something closely akin to only an inter- 
mifture,ofthe metals occurred , second, one of the metals 
had appazently dissolved in the other, third, it was diffi- 
“cult. to differentiate betwixt intermixture and solution 
Here we are or all fours with modern ideas which seem 
to have met with general acceptance, although it 1s not 
denied that elements or metals are capable of chemically 
combining with each other We are not, however, quite 
prepared to draw a hard and fast line betwixt chemical 
combination of the metals with each other, solutions, 
and intermixtures of metals Oneappears to merge into 
the other, and no good reason “ so far as is known” 
can be given why solution, as ordinarily understood, or 
as defired by Van ’t Hoff and others, may not be as 
applicable to fused metals as to the solution of certain 
salts in water 

Watewat 60°15 nothing more nor less than fused ice, 
fused irbn, therefore, may obey the same laws, and, “ hke 
water,’ may be capable of dissolving certam substances, 
and rejecting others, temperature constituting the sole 
difference—or plainly, solid ice is fusible at 60°, 1ron 
at about 2500° 

Now what happens ın the case of water’ Certain bodies 
are soluble ın it, others not , on lowering the temperature, 
these bodies are to a certain extent rejected, and nearly, 
but not quite, pure ice is formed , and so far as we know 
this equally applies to fused 1ron As an instance, on 
cooling, the carbon is rejected, and appears in the 
graphitic! form, merely diffused throughout the solid 
cold metal It 1s impossible here to treat this matter in 
detail , but enough, we think, has been said to indicate 
that the analogy 1s fairly complete throughout 

But there is another matter—apart from the solution 
of foreign bodies ın fused ice or 1ron—which requires to 
be discussed Ice dissolves in warm water, and so does 
cold iron or steel in superheated fused iron, the hot fluid 
metal from the Bessemer converter fuses or dissolves 
large lumps of solid steel placed in ıt as easily as ice 18 
thawed in warm water Temperature here, in both in- 
stances, determines the quantity which can be added , 
the higher the heaty the greater the quantity which can 
thus be dissolved or fused, ere the bath becomes thick, 
pasty, and incapable of being poured out into another 
vesse. 

In so-called solutions the same rule appears to hold 
good , but, as all chemists know, there are many excep- 
tions , ın some cases heat 1s evolved, ın others absorbed , 
and some bodies are more soluble in the cold fluid 
solvent 

It 1s, however, believed that no instance can be quoted 
of a body being more solyble ın iron at a low degree of 
heat than ata highone Confining ourselves to hot fluid 
iron or steel, ıt apparently readily dissolves cold metal 
Similarly, other bodies, such as copper, &c , are dissolved 
in*the same way when added to it 

The cold metal is fused by absorption of the enormous 

* The relations existing betwixt carbon @hd iron are peculiar, and 
require to be separately discussed 

e 
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extr® hgat of the bath, but this may not be agen betwixt the weights and volume of the atoms, it would 


true, for something like solution may ealso take place 
In melting iron in the 1everberatory furnace it often 
happens, when the heat 1s msufficienf, that the iron séts 
in a pasty semi-fluid mass on the bottom of the furnace, 
the operator then adds some molten iron, and the whole 
soon becomes fluid 

This process 1s closely akin to solution It cannot be 
explained as simple fuston of irom in iron, the moltep 
1g0n, in fact, seems to exert a solvent deton on the pasty 
metal, and heat alone plays only a secondary part 
This may seem absurd to those not practically gngaged 
in the manufacture of iron, but the fact remai®s as the 
result of the experience of iron-workers ° 7 

It follows that other metals can be similarly taken ug, 
and the theory of certain iron alloys simplified There 
are certam metals intimately related to iron on the pe- 
niodical scale of the elements, also by atorgic voluihe anal 
atomic weight, and their combination with 1rénemay, be 
achieved by fusion, and possibly something kke solution 
as well, as described, resulting ın the production ôf a 
similar homogeneous product, which cémpound metal’ 
cannot well be termed either a solidified solution of one 
metal. into another, a chemical combination, or inter- 
mixture of metals The physical properties of this alloy, of 
course, are different from those of iron This seems an 
extreme view to take, but ıt may be mentioned that the 
absolutely pure elements prepared by special experts are 
known 1n some instances to differ somewhat from those 
accepted as such ın an ordinary laboratory It has been 
also noted that the so-called impurity extracted does not 
differ very greatly from the pure product, and yet 1s not 
precisely the same—(quoting from memory, “ thig applies 
especially to alumina,” why not iron ?) A 

As the result of an extensıve experience ın the che- 
toical examination of crude ron, steel, and the purest 
wrought iron, one finds that some metals cling persist- 
ently to 1ron—manganese 1s always present, nearly all 
contain copper, nickel also may often be detected if sought 
for, chromium is not so rare a constituent as might be 
supposed—all, however, in minute quantities in the case 
of wrought iron or Bessemer decarbonized metal 

It ıs curious that these particular metals should cling 
to iron, but the previous exposition of their relation to 
iron possibly affords a clue accounting for their persistent 
presence 

Again, one gathers from a study of Crookes’s theory of 
the genesis of the elements, together with his spect: oscopic 
researches on the composition of the rare earths, yttria, 
&c, that one so-called element app&rently merges into 
another by almost insensible gradations , it 1s probable 
that iron 1s one of these Probably it ıs, for recently ıt 
has been all but demonstrated by Prof Roberts-Austen 
and others that 1ron 1s a compound body, but the rela- 
tions betwixt these bodies aie so close that they have not 
been isolated, and both are still termed iron 

We have evidence of the possibility of one element 
merging into another and that iron is not an element, 
and any one who has studied the periodic law cannot fail 
to see at least the probability that minute variations in the 
composition of the elementary bodies may occur, which, 
however, cannot well be differentiated by our present 
comparatively coarse analytical methods Modern 
methods, however, have been sufficiently accurate to 
enable us to show that certain relations can be traced 
throughout the whole series of the elements, and it is ın 
this way that the periodic law has been formulated, and 
fairly trustworthy atomic weights have been obtamed 

Admitting the possibility of minute variations in the 
composition of elementary bodies, or more correctly that, 
as urged by Crookes, an element may have more than one 
atomic weight—the atomic weight accepted being the 
mean of these with the periodic law for our guidance, 
and also attaching du@ weight to the relations existing 
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seem that the theory advanced of the homogeneous forma- 
tion of bodias*by fusion 1s in accord with the periodic law, « 
&c , govegning the genesis of the elements 

This is equivalént to saying that a fourth state of com- 
bination may be imagined, which 15— 


(1) Neither solutiom of one metal in another 
g) Chem;eal combination of bodies 
3) Interfixturesof bodies e 


* Hadfield’s alloys of 1ron and manganese may be mem- 
bers of this class 

The first series of these alloys are haid, but when the 
marfganese exceeds 7 per cent the metal softens, and 
alloys containmg about 12 to 15 per cent of Mn are 
strong, {pugh, cannot be annealed, and cannot be termed 
either tron or steel, 

The same to a certam extent, it 1s believed, applies to 
the nickel alloys of tron 

There are other properties, which,show that the FeMn 
alloys are unique 
© The alloys of chromium and iron recently made by Mr 
Hadfield appear to be of the same class, as also those of 
nickel and copper with iron 

More plainly, the homogeneous compound bodies 
previously commented upon may be practically termed 
elementary bodies similar to the quasi-elements of the 
1are earths studied by Prof Crookes These being, 
however, within the domain of practical chemistry, it 1s 
easy to demonstrate their compound nature, not for- 
getting “that, as previously noted,” it 1s not easy to 
entirely eliminate these bodies allied to tron 

We may even go further and assume that the fourth 
statéindicates a species of combination even more inti- 
mate than the chemical combination of the chemists 

In fact, reacjions “occur quite unlike chemical com- 
Ding ee in which atoms only combine with atoms, or 
bodies are built up atomically” The fourth state may go 
beyond this , at present this 1s pure assumption, yet an 
eminent man of science has suggested that even the 
atoms may be smashed, and this ıs equivalent to saying 
that under certain conditions the atom may be non- 
existent, or in an alloy of, say, iron and nickel or iron 
and manganese, the separate atoms of 1ron and mangan- 
ese do not exist, or in an alloy of won and Mn or 
nickel, the severally separate atoms of Fe and Mn, &c, 
may have no tangible existence apart from each other, as 
in the case of true chemical combination * Further, this 
seems more probable if we remember that chemical com- 
binations are, according to modern views, nothing 
more nor less than structural formations goveined by 
physical laws which regulate their molecular arrangement 
and the relative positions of the atoms to each other, 
just asin any structural work built by the hand of man, 
certain laws or rules must be adhered to In Nature’s 
laboratory something beyond this may be going on— 
something, indeed, altogether outside our limited know- 
ledge and experience 

Iron 1s only one member of a very complicated group, 
which are closely in accord both as regards their atomic 
volumes and weights and position on the periodic scale of 
the elements, and, if we are to accept the work of Prof 
Crookes, the well-known investigations of Prof Roberts- 
Austen, Osmond, and some data derived from the 
spectroscopic work of Lockyer, one may be really justified 
in assuming that quasi-elements may be formed by fusion 
in the workshop—z e , elements which can afterwards be 
dissociated by ordimary chemical processes The 
accepted elements, it is true, have not been so dissociated, 
but it 1s clear something has been done to indicate the 
compound nature of at least some of these 

The theory of the possible existence of iron as a quasi 
element when fused with other elements of like nature 
clashes with the generally received ideas of chemical 
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combinations or solution , because undoubtedly these are e 


formed 

Granting that chemical combinations fikewise take 
place, does it not seem probable that when these latter 
are present they may be strictly termed impuritid ? 

If so, tron alloys may be divided into two classes—(1) 
those in the homogeneous or fougth state? “the true 
alloys,” (2) those in which chemical combinations ,or 
solution only takes place, and this latter @ass may be 
termed impure metal, in contiadistinction to the first or 
quasi elementary body . ° 

Inconclusion itis urged that many of our most emi- 
nent metallurgists and men of science have “ by yery 
different modes of investigation” come to the conclusion 
that iron itself ıs a compound very complex body It 1s 
true that we have only indiregt proof of this, bu ıt only 
remains to find methods of isolating these bodies from 
each other 
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THE medals of the Royal Society are this year awarded af 
follows —-The Copley Medal to Prof Rudolph Virchow, For 
Mem R S, for his investigations in Pathology, Pathological 
Anatomy, and Prehistoric Archzology , éhe Rumford Medal to 
Mr Nils C Dunér, for his Spectroscopic Researches on Stars , 
a Royal Medal to Mr John Newport Langley, F RS, for his 
work on Secreting Glands, and on the Nervous System, a 
Royal Medal to Prof Charles Pntchard, F R S , for his work 
on Photometry and Stellar Parallax, the Davy Medal to Prof 
Francois Marie Raoult, for his researches on the Freezing 
Points of Solutions, and on the Vapour Pressures of Solutions , 
the Darwin Medal to Sir Joseph Dalton Hooker, F R S, on 
account of his important contributions to the progres# of Ste- 
matic Botany, as evidenced by the ‘‘GeneraePlantarum ” and 
the “Flora Indica,” but more especially on account of hus 
intimate association with Mr Darwm in the studies prelimmnary 
to the ‘‘Ongin of Spe&es” The award of the Royal Medals 
has been graciously approved by the Queen 


THE American Ornithologists’ Union has been holding its 
tenth congress at Washington The meetings began on Tuesday, 
and were held inthe US National Museum 


James PLANT, F.G S, of Leicester, who has just died in 
his seventy-fifth year, was well known as a local geologist in 
the midland couftties, and as a member for some years of the 
Committee of the British Association on Erratic Blocks Such 
blocks are numerous in Leicestershire, those on the southern 
side of the county being chiefly derived from the Charnwood 
range, and Mr Plant was diligent in searching out and record- 
ang the more important of them Several large boulders 
striated and partially polished stand in the grounds of the 
Leie-ter Museum, rescued by him from various railway 
cutuiugs In 1868 he collected a very fine series of massive 
“specimens representing all the hard rock formations of his 
native county, for exhibition at the meeting of the Royal Agrı- 
cultu al Society These were afterwards built up into a great 
cone about 8 feet in diameter and 15 feet high in the museum 
grounds, and when the enlargement of the building necessitated 
its removal they were formed into a diagrammatic geological 
section on another site Having to be again removed two years 
ago some of them were used to form a rough geological model 
of Charnwood Forest in the Abbey Park In his latter years 
Mr Plant acted as consulting geologist m several important 
borings for water and coal The curious concentric rings on 
the face of a rock m Charnwood Forest interested him greatly, 
and with much trouble and labour he succeeded ın obtaining 
plaster casts of them He was active also m procuring photo- 
graphs of many of the most remarkable geological features of 
the district 
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Dr R v WETTSTEIN, of Vienna, editor of the Oaterteich- 
ache Botanische 2ertschs2ft, has been appointed ordinary Pro- 
fessor of Botany at the University of Prague’ 


e 
THE Prussian Government has decided to introduée the use of 
the Centigrade thermometer instead of that by Reaumur, which 
1s stillin use in some parts, and no further Reaumur thermometers 
are to be supplied to any public officials The Centigrade thermo- 
eter has long been en use m Germany for scientific pyrposes . 


A VALUABLE collection of fossils, minerals, and shells, com- 
pusing Svyenal thousand specimens, and particularly rich m 
$pecimen® from the carbontferous formation, has just been pre- 
sented to the University College of Nowth Wales by Mr Evan 
R@berts, of Manchester It 1s hoped that this gift will become 
the nucleus of an important geological collection suited to the 
equcatiqnal requirements ofa University College, and that similar 
gifts willefrem tie to time be made to the College by those 


interested im she paogress of geological study 


š The Oxford Medical Society held its first meeting on Satur- 
day last, at the University Museum Sir Henry Aclend 
presided The inaugural address was delivered by Sir James 
Paget He said they all knew that the practice and gcieree 
of medicine, or, as 1t was sometimes called, the science and art of 
medicine, vere by some regarded as things quite distinct, ‘wide 
apart, and ım study almost mcompatible A few there were 
who had the capacity of pursuing both The great mass of those 
engaged im the pursuit of medicine were either practitioners ot 
men devoting themselves to science Each method of work was 
essentzal to the practice of the other It might be asked how 
could pragtitioners work as men of science even where they had 
the time@for 11? He believed that would come about by the m- 
créase in the teaching of science in all medical schools and 
Universities He pointed out the work which might be under- 
taken by the society, and spoke at length on various subjects 
which might be studied with advantage Prof Burdon-Sander- 
son said the society had been established for the furtherance and 
promotion of science, and they wished to make an advance, so to 
speak, towards the University ‘lhere was a yearning in the 
minds of the medical profession ın Oxford to unite itself more 
closely than ıt had hitherto with the scientific studies of the 
University which depended :mmediately on medicine 


THE weather has continued very unsettled during the past 
week, the most notable features being the prevalence of fog and 
abnormally mgh temperature During the latter part of last 
week fog extended ovér nearly the whole of England, as well as 
a large pait of the Contment In London,and the suburbs m- 
tense darkness occurred on several days, interspersed with very 
short intervals of sunshme, but in the north westein parts of the 
kingdom the weather was generally fair These conditions were 
due to the distribution of pressure, which was cyclonic over the 
western portion of these islands, but ant: cyclonic over wester 
Europe Temperatute was uniformly high for the season, the 
daily maxima ranging from about 50° to 60°, and reached 62° 
in several places in the southern counties on Monday This 
maximum is the highest that has been recorded in the neigh- 
bourhood of London during the last ten years In the early part 
of the present week a deep depressiun passed to the westward 
of lieland from the Atlantic, causing southerly gales in the north 
and west, with rain in all parts of the country, the amount 
measured at Valencia Observatory on Monday exceeding an inch 
On Tuesday afternoon a fresh depression reached ou: south-west 
coasts from the south-eastwards, while a trough of low pressure lay 
over the Bay of Biscay and France, causing further heavy1aims and 
local fogs For the week ending the 12th instant the reports show 
that bright sunshine was, as might have been expected, very de- 
ficient generally, especially over northern and eastern England, 
where the percentage of possible duration was only 9 , the lowest 
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fmgunt was at Stonyhurst, where ıt was only 2 per cent The 
south-west of England enjoyed the brightest weather, as there 
the sunshine amounted to 33 per cent of the possible amount 


THE curgent number of the dunalen derHya) ographte contams 
a short note of a huricane at Marseilles on October 1, which 1s 
said to have been more severe than any experienced during the 
last thirty years From 8am until pm the wind, ram, hail 
and hghtning were incessant, all the dower parts of the town 
eng whder water, while several houses and bridges in the 
neighbourhood were destroyed The weather chars for the day 
show that the storm was caused by a small whirl lah occurred 
on the south eastern stde of a large depregsiom avhose centre lay 
in the south of Scotlatd While the centre of the depré@ssion 
scarcely altered its position, the whirl increased in extent, but 
diminished ın intensity, and on October 3 it had crossed Northern 


Tsaly and lay over Hungary . " 4e 


oe 

‘MR CHARLES CARPMAEL, director of, the smgteorolégical 
service of the Domufion of Canada, urges in his latest repart thé 
need for more thorough inspection of the various statiorfs 
under his control We points out that the stations in Great 
Britan and Ireland, connected with the Meteorological Office, 

ondon, are constantly inspected, and that in every country 
where meteorology 1s worked out on a large scale mspection 1s 
admitted as the only system whereby trustworthy and satisfactory 
results can be obtained He recommends therefore that a 
sufficient appropriation should be placed at his disposal to enable 
him to have the meteorological stations in the Dominion 
inspected and the observers thereof thoroughly instructed in the 
duties required of them Tf this 1s not done the data furnished 
to the Central Office cannot, he says, be accurate ` 


Two numbers have now been issued of the new series of the 
quarterly cryptogamic journal, Grevedlea, under the editorship of 
Mr G Massee It 1s conducted very much on the old lines, 
and contains many articles of interest to cryptogamists It 1s 
strange that one peculiarity of the journal shonld still be retained 
which detracts very much from its usefulness as a work of re- 
ference, the absence of any table of contents or index to each 
separate number 


THe Cambridge University Press has issued the Sedgwick 
prize essay for 1886, by the Jate Thomas Roberts, on the Juras- 
sic rocks of the neighbourhood of Cambridge The essay has 
been edited by Mr Henry Woods, Scholar of St John’s College, 
and Lecturer on Palzontology in the Woodwardian Museum 
In an interesting preface, Prof T McKenny Hughes explains 
the nature of the problem which the author endeavoured to solve, 
and expresses his belief that the work is indispensable for the 
student of Cambridge geology, and most valuable for all special- 
ists in the Jurassic rocks 


Sır Henry H Howorrn has completed and will shortly 
publish a considerable work on which he*has been tong engaged 
entitled, ‘‘ The Glacial Nightmare and the Flood” It begins 
with an account of the various theories which have been forth- 
coming to explain the drift phenomena, ın which the very large 
literature on the subject has been for the first time condensed and 
tabulated It then proceeds to criticize the extreme glacial 
views which have recently prevailed among geologists, and to 
call m question the theory of uniformity as developed by the 
followers of Lyell and Ramsay, and especially to attack the 
notion that 1ce 1s capable of distributing matertals over hundreds 
of miles of level country, and of producing many of the effects 
attributed to it by the glacial school of geologists The author 
argues that the evidence points to the former existence of mach 
larger glaciers than exist now, but not to an ice period when 
the temperate regions were covered with ice On the contrary, 








v 
argues that the phenomena of the drift can only be explained by 
reverting in a large measure to the diluvial theories of Sedg- 
wick and Myithison, Von Buch and others, and that tne purely 
geological evidence 1s completely at one with that collected in the 
author’#@previous Work on “ The Mammgth and the Flood,” and 
establishes that a great diluvial catastrophe forms m the temperate 
zones the dividing lin@between the mammoth age and our own 


THE Libigties Committee of the Glasgow Town Council, m 
the eleventh general report on fhe Mitchell Library, Glasgow, 
*nake a suggestion which deserves to be kept in mmd_ It ıs to 
the effect that an admirable way of perpetuating‘the memory of 
a rglative or friend evould be to present a public library with a 
Separate collestion of books, to be kept{together and called by 
such name as may seem proper to the donors ‘Such a me- 
mortal @ollection,” say the Committee, ‘would, with propriety, 
be composed of books devoted to any department of literature or 
learning in which the person to be commemorated was interested 
or Whigh the dénors desired to see mare fully represented ” 


A VALUA3LE paper on the present state of Morocco 


fis contributed to the current number of the Revue Serenti figue, 


by M A Le Châteher He brings out very strk- 
ingly the mixed character of the population of Morocco 
First he notes th® fatr-haned, blue-eyed type, which 1s 
represented in the sculptures of some tombs of the twelfth 
Egyptian dynasty Then come the various Berber types, 
the Arabs, several elements (including the Draoua) which 
have come down from remote antiquity, Spanish Moors and 
Jews, and the descendants of Christian captives. M Le 
Châtelier thinks we must also take into account descendants of 
Ph@nicians, Carthaginians, Romans, Byzantines, and Vandals 


“fr Ge H EIGENMANN has contributed to the Proceedings of 
the U S Natiogal Museum (vol xv ) a paper in which he pre- 
s@nts a valuaale account of the observations made by him on the 
fishes of ban Diego and vicinity from December 11, 1888, to 
March 4, 1890 Especial attention was paid to the spawning 
habits and seasons, the embryology, and migration of the fishes 
of Southern California A diary was kept of the occurrence of 
each species throughout the year 1889 and part of 1890 Mr 
kigenmann’s knowledge of the occurrence of each species 1s 
largely based on observations of the fish brought into the mar 
kets, which he visited twice or thrice daily, and of those caught 
with hook and line by the numerous habitual fishermen found 
on each of the wharves, and of those caught by the seiners, whom 
he accompanied on several occasions During the early part of 
1888 each individual fisherman sold his catch as best he could 
and the data for this part of the year are not as full as for the 
latter part of 1888, when practically the whole catch was brought 
to two maikets, where Mr Eigenmann could see the fish as they 
were unloaded The knowledge of the ocean fishes ts largely 
derived from frequent visits to ocean tide-pools, from the fish 
brought to the markets, and from a two-weeks’ stay on the 
Cortes Banks As a matter of cour e, hundreds of specimens of 
most species have been observed to every one preserved, and the 
present paper ıs to be looked upon as a contribution to the 
economic history of the fishes, rather than to the anatomy of 
the various species Waith two exceptions, the types of the new 
species discovered, and otherwise interesting specimens, have 
been deposited in the US National Museum A nearly com- 
plete series of types has been placed ın the British Museum, and 
minor series ın the Museum of Comparative Zoology and the 
California Academy of Sciences 


Tue Committee of the Field Naturalists’ Club of Victoria 
have hit upon an excellent plan for interesting the more active 
members in definite lines of investigation They have arranged 
that spectal meetings shall be held once a month for the carrying 


these great glaciers existed side by side of fertile plains Lastly he ! on of practical work which cannot conveniently be undertaken 
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at the ordinary monthly meetings The first of these special 
meetings assembled on August 22 ın the Royal Society’s Hall, 
Melbourne We learn from the Club’s journal tlt there was a 
good attendance of members, those interested m mjcroscopic 
work being principally represented. No fewér than twenty-four 
microscopes were set up. Mr J Shephard undertook to give a 
slight sketchof some interesting forms argongst the’rotifera A 
typical form was first described, the chief points 1 its structyre 
being made clear by good diagrams, and then varidtions in the 
various orders fiom this type were briefly referred to—special, 
allusion beg made to the modifications in the ciliary wrtath 
and the foot Mr Shephard had fortunately met with a large 
number of the Australian member of the rhizotic group (Zac®u- 
laria pedunculata), and at the conclusion of his remarks a slide 
of mounted mdividuals was handed to each member fop careful 
exammation under the microscopé Half an hour was profitably 
spent in the endeavour to make out all the points of detail 
ın thespecimens, during which time Mr Shephard also supplied 
full information as to thesbest methods of mounting and éxamine 
ing these interesting organisms Some four or five entomologists 
had a quiet corner to themselves, where they compared speci- 
mens and talked over some plans for future operations 


At the ordinary monthly meeting of the Field Naturalists’ 
Club of Victoria, on September 12, the feather boots of a native 
rain-maker from M‘Donnell Ranges were exhibited It 1s be- 
leved among the natives of certain tribes ın Central Australia 
that droughts are caused by the swallowing up of all moisture by 
a rain-devil If this personage can be captured and made to 
disgorge, ram follows at once The feather boots are worn by 
the native ratn-maker ın orde: that he may steal noiselessly and 
unawares on the author of the drought and consequent misery 
Mr A W Howitt 1s having drawings made of the% boofs, 
which he considers to be one of the most valuable and interest- 
mg additions to aboriginal ethnology yet brought to light © 


AN interesting paper on the anthropology of Spain, con- 
tributed to the “Anales” of the ‘Soc española de Histoua 
Natural” by Luis de Hoyos Sainz and Telesforo de Aranzadi, 
has now been published separately at Madrid The paper is 
accompanied by three excellent maps, in which, by means of 
various degrees of shading, the authors bring togethe: a number 
of most mteresting conclusions One of these maps shows the 
cranial types which prevailin different parts of Spain 


In the November number of the Mediter ranean Natu alist, 
Mı John H, Cooke gives an interesting account of his recent 
discovery of Ursus arctos in the Malta Pleistocene The late 
Admural Spratt and the late Prof Leith Adams found among 
the cavern deposits of the Maltese Islands a remarkable land 
fauna, mcluding elephants, hippopotam), land tortoises, gigantic 
dormice, and aquatic birds From the fact that many of the 
remains of elephants presented the appearance of having been 
fiercely gnawed, ıt was concluded that carnivore had lived 
in the district , but, notwithstanding the most diligent search 
extending over a period of twenty years, the only tangible 
evidences in support of the inference were these gnawed bones 
Mr Cooke has now solved the problem His discovery was 
made in the spring of the present year, when, with the aid ofa 
money grant from the Royal Society, he carried out some er- 
cavations in the Har Dalam cavern, a subterraneous gallery 
situated ın a gorge of the same name ın the eastern extremity of 
Malta After having excavated six large trenches and obtained 
some hundreds of bones of Hippotamus pentland:, Elephas 
mnadraensis, Cervus bar bartcus, and numerous other animals, 
he had the satisfaction of discovering an entire ramus of the 
lower jaw of a bear, Ursus arctos with its camine and molars z7 
seéu, as well as five other canmes belonging to other individuals 
of the same species Afterwards four other canines were dis- 
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govered, each of which*was mm a fairly perfect state of presegvé- 
tion One of thesg Mr A S Woodward has determined as 
belonging to the left side of the mandible of a species of Cams 
equalling a wolf in size Associated with these remains were 
found several vertebræ and fragments of limb‘boneg of hippo, 
and vertebi2 and portions of horns of stags , but none of them 
presented any evidences of having been gnawed. 


THERE issome difference of opinion as to whether the process 
of*digestion 1s promoftd or hindered by bodily exertion Hery, 
Rosenberg recently made some experiments on a small dog with 
reference % Jas point (PAuger’s Archev ) The animal was fed 
otce daily®with a certain quantity of lean horseflesh, lard, and 
rice, and the amount éf nitrogen and fas daily absorbed was de- 
ter@ned by an examination of the excreta There weie five 
series of experiments, each consisting of a rest period of several 
days, followed by a working period of several days, 
the Gog emg Wade to work m a kind of treadmill In 
some’ cases ¢hgse efforts were made during stomachic diges- 
tion, $n others during intestinal In both series of experiments 
the differences observed lay within the limits of physiological 
variations, the inference being, accordingly, that in a healthy dog 
the utilization of food 1s quite independent of whether: thg 
animal rests during digestton or 1s energetically at work. 
Whether this applies to man could only be determined by 
direct experiment Herr Rosenberg thinks ıt probable, how. 
ever, as observations on people with heart disease appear to 
show that the absorption of food is to acertam extent indepen - 
dent of the circulation and distribution of the blood 


THE characteristic mantle of aseidians, consisting of a ground 
mass wij cellulose and embedded cells, has been much 
studied, eSpecially with regaid to the origin of the cells The 
most favoured view 1s that ıt ıs produced by the ectoderm, that 
itis a thickening of the outer epithelium Recent researches 
by Kowalevsky, however (described to the St Petersburg 
Academy) give reason for believing that the mantle-cells are 
from the mesoderm Studymg the metamorphosis of Phallusea 
mamillata, he observed certain mesoderm-cells applying them- 
selves to the ectodermal epithelium, penetrating ıt and entering 
the mantle, which (secreted from the ectoderm) was before 
quite transparent These cells also move freely about in the 
mantle, and this amceboid movement 1s further in favour of 
their mesodermal nature A similar process occurs in verte- 
brates, viz, the passage of lymph-cells (leucocytes) through 
epithelium to the surface of a mucous membrane, or the surface 
of the body (in fishes), fhe mucous layer 1s comparable to the 
ground mass of the mantle But in vertebrates the cells at 
length disappear, whereas in ascidians they persist Besides 
their share in the growth of the mantle, they have an important 
function as phagocytes In compound ascidians certain indi- 
viduals are every now and again perishing, and these dying 
parts are known to be absorbed by the mantle cells Also, in- 
coming foreign bodies? such as bacteria, the cells attack and 
seek to destroy Numerous bacteria are always present in the 
mantle of tumcata Moreover, experiments were made by 
mtroducing bacteria through fine glass tubes inserted in the 
mantle, the mesoderm-cells collected round these tubes, entered 
them, and fought with the bacteria Kowalevsky attaches 
great importance to this function, and supposes the above-men- 
tioned passage of wandering cells to the surface of epithelia to 
be explained as a means of protection agatnst the intrusion of 
agents of disease 


Mr L STEJNEGER gives ın the fifteenth volume of the Pro- 
ceedings ofthe U S National Museum an interesting preliminary 
deseription of a new genus and species of blind cave salamander 
from North Ameiica The discovery of a blind cave salaman- 
der in America is regarded by Mr Stgjneger as “one of the 
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mos? important and interesting herpetological events of recent? 


yeas ” The discovery is primarily due to Mr F A Sampson, 
who, ın July last year, found the adult animal as well as a lasva 
in the Rock, House Cave, Missouri, and fdtwarded both to the 
US National Museum Mr George E Harms afterwards 
went to great trouble ın orde to procure additional specimens 

Unfortunately, he has only succeeded so far in obtaining larvee, 
but Mr Stejneger hopes to be able to secure more adults. á 
more detfiled anatomical description of this interesting animal 
is postponed until then, as he has not felt justified yp mutilating 
the type specimen beyond what was necessary in ordewto ascer- 
tam the character of the vertebrze The prasgnt preliminary 
description ıs, therefore, only prepared in ‘order to call attertion 
to the discovery and to supply the diagnosis by which the dh- 
mal may be identified 


DR Morris Grzps contributes to Sczence aneinteresting paper 
on the food of humming-birds He has carefully dissected many 
humming-birds, both’old and young, but has never found,any® 
thing to convince him that the birds live on insects It may be 
that at times when flowers are scarce some species of insects are 
capturpc, but Dr Gibbs is satisfied that in season, when flowers 
are abundant, the ruby throat of Michigan lives on honey 


IN a recent investigation of the action of accumulators, Herren 
Neumann and Streintz have shown (Wired Ann ) that lead has 
the power of absorbing hydrogen In one case the metal was 
used as an electrode, and charged with electrolytic hydrogen , 
in another it was melted, and a current of hydrogen passed 
through it Care must be taken that the charged metal 1s not 
in contact with ær, as the oxygen of the latter then unites with 
the hydrogen, and this, the authors think, is wh previous 
observers have not been able to prove an occlusion of hydrogen 
by the lead plates of accumulators The authors examined other 
metals, and they give the following numbers for the gas absorbed 
pei unit volume of metal —Lead, o 15, palladium, 502 35 , 
spongy platinum, 29 95, platinum black, 49 30, gold, 46 32, 
silver, 000, copper, 481, aluminium, 272, iron, I9 17, 
nickel, 16 85, cobalt, 153.00 When the same pieces of metal 
were repeatedly used, the occluding power generally fell off , 
in the case of the noble metals this 1s thought to be due to 
uicreased density , but why the occluding power of iron and 
cobalt should be reduced to one-halfor more was not explained. 
Nickel and copper retained their power With regard to the 
high power of covalt, the authors tried that metal in a volta- 
meter, but curiously it showed no hydragen polarization when 
the charging circuit was opened 


Messrs WILLIAMS AND NorGare’s Natural Science Cata- 
logue (No. 9) includes classified lists of books and pertodicals 
on mathematics, astronomy, meteorology, physics, electricity, 
chemistry, microscopy, optics, mechanics, engineering, tech- 
nology, &c , m French, German, and other foreign languages 


THE opening meeting of the one hundred and thirty-ninth 
session of the Society of Arts was held yesterday (Wednesday) 
evening The followmg arrangements have been made for 
the ordinary meetings —November 23, “The Disposal of 
the Dead,” by F Seymour Haden, November 30, ‘The 
Copper Resources of the United States,” by James Douglas, 
December 7, “The Chicago Exhibition, 1893,” by James 
Dredge, December 14, ‘The Utilization of Niagara,” 
by Prof George Forbes, FRS The following papers, 
for which dates have not yet been fixed, will be read — 
“Transatlantic Steamships,” by Prof Francis Elgir, ‘The 
Detection and Estimation of Small Proportions of Inflam- 
mable Gas or Vapour in the Arr,” by Prof Frank Clowe®, 
“The Purtfication of the Air Supply to Public Build- 
mgs and Dwellings,” by Wilham Key, ‘Pottery Glazes- 
their Classification and Decorative Value in Ceramic Design,” 
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by Wilton P Rix, “The Chemical Technology of O1l Boiling, 
with a Descrytion of a New Process for the Preparation of 
Drying Ouls, ànd an Oil Varnish,” by Prof W., Noel Hartley, 
F RS ,& The Myung Industries of South Africa,” by Bennett 
H Brough , “ Ten Years of Progress in Qndia,” by Sir William 
Wilson Hunter, “ Australasia as a Field for Anglo-Indian Col- 
onization,”’ by Sir EdWard N C Braddon, Agent-General for 
Tasmania , $"Indian Manufactures,” by Sir Juland Danveis, 
late Public Works Sécietary, Indi® Office ; “ Caste and Occupa- 
fion,at the last Census of India,” by Jervoise Athelstane 
Baines, Imperial Census Commissioner for India, ‘* Mexico, 
Past and Present,” by Edward J Howell , ‘‘ Newfoundland,” 
by Bent Fane “New Zealand,” by W B Percival, Agent- 
General for New Zealand The following courses of Cantor 
lectures vill be delivered on Monday evenings, at eight o’clock 
Prof Vivian Lewes, ‘The Generation of Light from Coal 
Gas” (four lectures, November 21, 28, December 5, 12), Dr 
J # Flemmg, «The Practical Measurement of Alternating 
Electric Currents” (four lectures, Janůary 30, February 6, 13, 
20), Prof W Chandler Roberts-Austen, ERS, “AL 
loys” (three lectures, March 6, 13, 20), Lewis Foreman 
Day, “Some Masters of Ornament’ (four lectures, April 
10, 17, 24 , May 1) ,,C Harrison Townsend, ‘* The History 
and Practice of Mosaics” (two lectures, May 8, 15) A 
special course of six lectures, under the Howard bequest, 
will be delivered on the following Friday evenings at eight 
o'clock Prof W C Unwin, F RS, “The Development and 
Transmission of Power fiom Central Stations” (January 13, 20 
27 , February 3, 10, 17) 

Tye additions to the Zoological Society’s Gardens during the 
past week include a Squirrel Monkey (Chrysothrix seturea) 
from Guna, presented by Mrs K Betts, a Brown Capuchm 
(Cebus fatuellus® ) from Brazil, presented by Miss L Black- 
bufn , a Himalayan Bear (Ursus tibetanus) from Burmah, 
presented by Major W., H Cunliffe, a Herrmg Gull (Larus ar- 
gentaius) British, presented by the Rev. Sidney Vatcher, a 
Goshawk (Astur palumbarius) captured et sea, presented by 
Capt. F Manley, an Egyptian Vulture (Meophron percnopterus) 
from Africa, presented by Mr J L Teage, two —-—~ Bunt- 
ings ( ——-) from North Africa, presented by Lord Lilford, 
FZS , eaghteen Filfola Lizards (Lacerta muahs var filfolen- 
sas) from the Island of Filfola, exghteen Wall Lizards (Zaces ta 
murals var teltguerta), an Ocellated Sand, Skink (Sepsocel= 
latus), a Moorish Gecko (Tarentola maurttanica), a Turkish 
Gecko (Hemidactylus turcicus) from Malta, presented by Capt 
Robert A Threshie, a Common Kite (Milvus tctemuts) from 
Spam, received ın exchange, five Dingos (Canis dingo), born 
in the Gardens 





OUR ASTRONOMICAL COLUMN 

THE New Comet —The weather has prevented observations 
of the new Comet Its brightness 1s about that of the nebula in 
Andromeda, and it has been suggested that it 1s a return of 
Biela’s Comet 

CoMET Brooks (AUGUST 28) —The following 1s a contmua- 
tion of the ephemeris of Comet Brooks for the present week, 
extracted from Astronomische Nachrichten, No 312 — 
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1892 > A app Reel app Log r Log A Br 
Nov 17 10 25 3 ~2 352 
18 29 40 3 347 
19 34 20 4 348 
20 39 3 5353 20674 99568 2051 
21 43 48 6 362 
22 48 36 7 375 
23 53 27 8 390 
24 10 58 20 9 408 00540 99483 2270 


The unit of brightness occurred on August 31 


64 


NAYTURK ° , 


[NovEMBER 17, 1892 





——# 


d 
° 


. e 
The motion of this comet will be noticed from the above b hurried owing to the importance of the matter thegeing but 


ephemeris to be very rapid in a southerly direction, amounting 
to about 1° per day t 

THE LIGHT OF PLANETS —The questian as to whether the 
hght of planets is mpable of casting shadows must have, 
especially during the Jast few months, been in ,the minds of 
many, and perhaps many observations Have already been made, 
but unfortunately not published With regard toethis questgon, 
L Astronomie for Novembeg contains two noteS, the first of 
which, communicated by M Marcel Moye on August 30, 
relates to the planet Mars His observations were madg ju8t 
before the meridian passage and in a room where the hght of 
the planet could enter the open windoy In this way white 
paper mvisible in the corners of the room was easily® dis- 
tinguished when placed on the wall opposite the window, while 
one could see well the shadows between the fingers of the hand , 
placing a newspaper in the light of Mars only the ple of the 
table and the number of the words could be recognized, but not 
read, as was the case with Jupiter M Moye concludes then 
that Mars certainly casts shadows, less strong than thase of 
Jupiter but still appreciable : ° 

In the note on the light of Venus M Léon Guiot tells us 
that on August 29, when about to get up to observe Jupiter, h 
was astonished at the brilhancy of the hght that entered his 
window, Observing his watch, which was hanging on the wall, 
he was actually able to trace its shadow on the wall, for he says 
that all was visible as in the light of thefnoon , one could even 
read the newspaper It was about this time that Venus was 
constantly seen with the naked eye in full daylight 


STELLAR MAGNI! UDES IN RELALION TO THE MILKY Way 
~—Prof Kapteyn ıs the author of animportant memoir, which 1s 
published in the Bulelin du Comité International Permanent 
pour l’execution photographique de la carte du ciel, relative to 
an observed systematic difference between the photographic and 
visual magnitudes of stars depending on their distance froth the 
Milky Way Prof Kapteyn first noticed that agdifference 
existed in 1890, but ım the present paper he presents a pre- 
liminary account of the results he has abtaintd The clichés 
which have been under examination were exclusively tBose 
made at the Cape Observatory for the chart mentioned above 
In this discussion he sas adopted the two following laws 
(1) that incieasing the time of exposure in the proportion of 
1 to 2 5, the fracuor of a magnitude gained is 0 7, and (2) the 
atmospheric extinction of actinic rays rises to 2$ above the 
visual rays Since there is an undoubted difference between the 
photographic and visual magnitudes, denoting this difference by 
the symbol Am, the author commences to investigate whether this 
quantity ıs ever equal to zero, that ıs when the photographic 
and visual magnitudes are equal, and if so to find the locus of 
these points Gharting the points down on a map and con- 
necting them up by means of curves, the latter are found to 
follow in a striking manner the path of the Milky Way Table 
H gives the values of Am obtained from several clichés, and 
the positive values lie without exception between these two 
curves, while the negative ones are situated without Taking 
mto consideration both bright and faint stars, that 1s stars from 
the 4th to the roth magnitude, the author finds that there 
a strong relation depending on their galalactic latitude exists 
between them, whether they be even very near or distant from 
the Milky Way, and the same systematic variation of Aw 
apparently holds good, being represented by the formula 


Am =a +B 
representing the galalactic latitude and «= — o™ 0099 + 
o™ 0O10 


In seeking for an explanation of the difference, Prof Kapteyn 
Invesligates each possible cause singly Hts conclusion, to 
state briefly, amounts to this, that, if one considers the stellar 
magnitudes given in the ‘‘ Uranometrique” and in Gould's 
tt Catalogue of Zones” (it ıs from these two sources that he has 
obtained the visual magnitudes) to be correct and not subject to 
systematic eriors amounting sometimes to as much as half a 
magnitude, then ıt must be concluded that the light of the stars 
situated in the Milky Way or in its vicinity ıs much richer in 
actinic rays than those at considerable galalactic latitudes We 
may remark that the publication of this paper has been purposely 
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although sufficienteobservations have not been taken ın account 
for a very rigid investigation, Prof Kapteyn hopes to eliminate 
mfny of the difficulties and accidental errors’ by the discussion 
of chchés of different regions of the sky, diffesing yn galalactic 
latitudes, made at equal altitudes, on similar plates, with equal 
lengths of exposure ë 


Ture CANALS OF Mars —The late opposition of Mars, and 
the re-observation of the doubling of the canals has brought 


| forward many theories relative to this very curious phenomenon, 


There seems to be no doubt now that this doubling 1» not due 
to mstremégtal deficiencies, or even to an optical delusion 
caused by the fatigue of the eyes, but that 1t1sa real observed 
fact and therefére requires a ngid explanation Omitting the 
now well-known hypotheses suggeste® up till quite lately, the 
nfdst recent is that put forward by M Norman Lockyer and 
which is recorded m NATURE, vol xlvi p 448 Mr Lebour 
also (NAruRE, vol xlv: p 611) points out the likefiess of these 
markings to theacracks produced in glass broken by torston, 
adding Mat the chief characteristic features in the Mars’ lines 
In Comptes rendus (Wo 18) for October 31 
M Stanislas Meunier relates another possible cause, and tlus- 
trates the phenomenon experimentally The experiment 1s 
as follows —He takes a polished metaJlic surface and on it 
traces a series of Jes and spots, representing as nearly as 
possible the Martial surface as seen by us, and illuminates itall 
by sunlight He then stretches at some distance (a few milli- 
metres) from it a fine transparent piece of mushn Looking 
at the surface through this medium he finds that all the hnes 
and spots are doubled, and, ‘‘ se germiner par suite de lappar 
tion, à côté de chacune d'elles, de son ombre, dessinée sur la 
mousseline par la lumére que le métal a réfléchie” A fact 
observed by M Schiaparelli is that the canals when doubled 
are not always exactly parallel, and that sometimes there is an 
“aspect de nébulosité ” These and other peculiarities are, 
accordigé to M Meunier, reproduced by simply undulating 





oe 


the muslin His explanation is that the solar light 1s reflected 
from the planet’s surface very unequally, that from the con- 
tinents exceeding that emitted by the deeper parts, seas and 
canals Although the atmosphere 1s a limpid one, we are 
unable to see its motions , but if, as he says, the arial envelope 
includes a transparent veil of fog at a surtable height, a contrast 
would be produced, as was the case with the muslin, by the 
production of shadows ‘‘ qui pour une ceil placé ailleurs que sur 
le prolongement des rayons réfiéchis, à côté de chacune des 
surfaces peu réfiéchissantes, une image pareille à elle” lhis 
explanation of the phenomena of shades by reflection 1f valid 
should of course hold good for the planet Venus when properly 
situated, and that it 1s not observed on the Moon 1s only 
another proof that our satellite has no atmosphere 
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GEOGRAPHICAL NOTES 


THE Revue Jrancatse states that a subterranean town, laid 
out with regular streets in a series of great caverns, near Karki, 
on the night bank of the Amu daria, has recently been explored 
Pottery and metal work were found amongst the runs, and from 
the coms and inscriptions seen the town must have been 
occupied at least as early as the second century B C 


By the new constitution of the United States of Brazil the 
seat of government ıs to be transferred from Rio de Janeiro to 
a site upon the central plateau where an area 1s to be marked 
off as a federal district A scientific mission under Senor 
Cruls has been appointed to examine the region where the three 
rivers, Sao Francisco, Tocantins, and Parana, take their rise at 
an elevation of over 3,000 feet, with the view of finding a sutt- 
able site for the new capital 


Mr D J RANKIN communicates to the Scottesh Geographical 
Magazine an account of his journey up the Zambesi in 1890-91, 
with a map of the country between the Zambesi and Shire 
He found the Zambesi freely navigable for light-draught 
steamers as far as the Acababassa Falls, more than 300 miles 
from the sea, the Lupata narrows presenting no difficulty 
etween Lupata and Acababassa extensive coal deposits occur, 
and these are sure to become valuable Beyond the falls after 
a portage of about thirty miles, the Zagmbesi ıs again navigable 
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to Zumbd, and thence for a distance of 300 myes up the Loangwe 
river 


A NOMINATION” to the geographical studentship of 41001n 
the Universsty of Oxford will be made at the end of Hilary 
term, 1893 Particulars of the appointment may be obtained 
from Mr Machuder, the Reader in Geography 


Two sudden deaths of men known m connection with 
minor exploration and geographical writing are announced 
Mr Theogore Child, author of “ South Atnerican Republics” 
and other works, died of cholera at Ispahan, and Lieutenant 
Frederick Schwatka, who has travelled extensively pAlaska, 
committed suicide in Portland, Oregon "as 


MrR PRATT, whose departure for thee heatl@vaters of the 
Amazon was announced*®in this column at the time, has Been 
compelled to relinquish the expedition on account of ill-health, 
and 1s now 1m this country 


AT the first meeting of the Royal Geographical Society the 
certificates of 106 new members, including 15 I€diesp were read 


This ıs the largest number seeking admissign in{o ghe society 
+| 


which ha» yet been pioposed at one time . 





DR NANSENS ARCTIC EXPEDITION 


e 

DR FRIDTJOF NANSEN opened the session of the Royal 
Geographical Society on Monday night by a description 

of his plans for crossing the north polar region, and received a most 
enthusiastic reception from a crowded audience Huisscheme in- 
volves two separate considerations (1) the direction of the pre- 
vailng polar currents, and (2) the means by which these currents 
can be utilized for transporting an expedition All attempts to 
reach the pole by Smith Sound, by the east coast of Greenland, 
and by the north of Spitzbergen have been complicated by con- 
trary currents, the few expeditions by way of Beng Sea, 
although equally unsuccessful, have had the currents În their 
favour i 

Taking into account all the available data, 1t appears that the 
polar current between Greenland and Spitzbergen carries south- 
ward between 80 and 120 cubic miles of water every twenty-four 
hours The Gulf Stream drift may carry 60 or 70 cuhic miles 
of water a day into the polar basin north of Nova Zembla, about 
io or 14 cubic miles datly robably fl win through Bering Strait, 
and possibly about one cubic mile a day of fresh water puurs in 
onthe average from the great Stbertan rivers This comparatively 
small addition of fresh water must account for the saliuiry of the 
Greenland outflowing cu rent being somewhat less than the 
average salinity of the North Atlantic Theovetically there 
would thus appear to be a current running fiom near the New 
Stberian Islands towards the north of Greenland 
- The existence of such a current 1s strongly undicated by the 
drift of the Jeannette from 71° 30' to 77° 15, N after being caught 
in the ice, this drift being northwestward from Bering Strait 
Again, articles lost on the sinking of the Jeannette in the latter 
position offthe New Siberian Islands were found on an ice-floe 
near Julianehaab, in the south of Gieenland A throwing-stick, 
of a kind made only by the Eskimo of Alaska, was found a few 
years ago near Godthaab, on the west of Greenland = Sibernan 
driftwood is stranded regularly on the coasts of Greenland, and 
even on the north coast of Spitzbergen These facts can only 
be accounted for by the theory of an oceam current across the 
polar basm The evidence of the relative thickness of ice in 
different parts of the Arctic Sea, and of the occurrence of Sibe- 
rian diatoms in the mud of ice floes between Greenland and 
Iceland 1s strongly confirmatory 

Dr Nansen intends to make the northwesterly current trans- 
port him across the middle of the polar basin, and s> give him an 
opportunity for making scientific observations nearer the pole 
than has ever previously been done He will sail next June we 
the Kara Sea for the New Siberian Islands, thence work a way 
as far north as possible, when stopped, he will run into the ice, 
and await the time when he will be drifted into the open sea 
again between Greenland and Spitzbergen He has had a ship 
built in Norway expressly for the voyage Her form is such as 
to cause the ice, on closing round, to Iift*her out of the water, 
and she will rest upright on itssurlace This vessel, named th® 
Fram (2 e Forward), 1» built of very long-seasoned timber, and 
18 more strongly put together than any other vessel of her size 
The frame umbers are of great thickness, and set close together, 
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so that if all the planking were stripped off the vessel would 
remain water teght The planking 1s first a ceiling of pitch 
pine, alternat®ly 4 and 8 inches thick, then outside two layeis. 
of oak, Tay 4 igches thick respectively, and over all ıs an 
““yce-she&thing ” of from 3 to 6 inches of the hard and slippery 
greenheart The sides are thus from 28 to 32 inches thick of 
solid wood * The decs are equally strong, and the cans are 
planned so asgo be isolated by store rooms and coal-bunkers. 
frorn the sides, while non conducting mater ials such as cork, 
felt, and reindeer hair are intro@uced between the walls or 
decks and the rooms to guard the crew from cold 

THe vessel 1s sharp fore and aft, and both propeller and rudder 
may be lifted in wells so as to avoid risk of fouling theice The 
rudder 1s deeply imm®ised when in action, so that floating 1ce 
will not touch ıt Both stem and stern overhang greatly, and 
are heavily plated with iron to crush and cut through thin 
ice ‘The length of keel 1s 101,feet, and the length of aeck over 
all ıs 128, while the greatest beam (exclusive of ice sheathing) 1s 
36 feet, and the depth 17 feet These prop >rtons are very un- 
usual, but were adopted as the result of expertence in other 
ships With ligMt cargo she will draw {2 feet, and fully loaded 
194, the displacement being about 800 tons She is rigged as 
@ three-masted schooner, with square sails on the foremast, and 
has an engine of 160 indicated horse-power The crow’s nest 
on the maintopmast ıs 105 feet above the water line, so as to 
give a wide horizon for the look out Two large decked boats 
are carried, in either eof which the whole crew of twelve men 
could live if the ship were lost Dogs, sledges, ski, several 
small boats, canvas for building extra boals on an emergency, 
and provisions for five or six years are taken A pendulum 
apparatus 1. included im the scientific outfit, which ts otherwise 
very complete The ship ts fitted with electric light , the dynamo 
may be worked by a windmill when coal can no longer be spared, 
or as a last resort ıt can be driven by a capstan arrangement 
adapted for four men, thus supplying healthy exercise and useful 
work®to one third of the crew, and abundant light to the re- 
maiging tyo-thirds 

‘Lhe duration of the voyage cannot be estimated, as it will 
entirely depend da the rate of drifting, which must vary con- 
sidesably from yea: to year, but judging from the movement of 
the Jeannette relics, two years ought to suffice 

. 


e 
A REMARKABLE CASE OF GEOMETRICAL 
ISOMERISAL 
AN exceptionally interesting memoir ts contributed to the 
current number of Zzebig’s Annalen by Prof Wislicenus. 
of Leipzig, who has latterly identified himself so earnestly with 
the subjec. of molecular configuration It has been suspected 
for some years that there are two Is»meric unsatuiated acids of 
the composition C4H; COOH One of th se substances exists 
in the free state in the roots of Angelica archangelica and has 
therefore received the name of ayelic acid The other com- 
pound is found along with angelic acid in Roman oil of cumin 
and has been termed fglic acid These two acids, moreover, 
behave so similarly in almost all their reactions with other sub- 
stances that the conclusion has been rendered inevitable that 
they mast be represented not only by the above ae but by 
3 
the same constitutional formula, CH; CH tc That 
\cooH 

the two acids are not identical, however, was indicated by 
certain slight differences of behaviour, and Prof Woislicenus felt 
convinced that the two were in fact geometrical- or stereo- 
isomers, the difference consisting in a different arrangement of 
their various radicle groups ın space He considers it probable 
that the nature of the difference may be represented tn one 

plane by the following formulae 


CH,—C—H H—C—CH, 
I i 
CH,—C—COOH and CHy—C—COOH 
Angelic acid ‘Tighe ac d 


Judging from previous experience of the behaviour of other 
geometrical isomers ol a similar nature, 1t appeared pronable that 
the halogen addition products of the two acids would exhibit 
differences so marked as to determme definitively the separate 
nature of the twoacids Under the direction of Prof Wislicenus, 
therefore, one of hi» pupils, Herr Puckert, undertook the investi- 
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gation of the bromine addition products of angelic and tighe 
acids, and was successful m showing that the twe products were 
essentially different, exhibiting properties indeed so dissimilar 
that their identity was entirely out of the question,e Although 
their similar constrtutign was indicated by me ting-pom® differing 
by only one or two degrees, yet 1t was found that the ciystals of 
the dibromide of angelic acid immediately reacted with water with 
production of a colourless oil, whilst the dibrgmide of tighe 
acid remained unchanged in contact with water , @noreover, the 
two compounds upon decomp&sition of their sodium salts, yielded 
two mono-biom-pseudo-butylenes, which differed essentially m 
their capability of reacting with alcoholic potash f 

In the year 1890, however, Prof Fittig, of Strassburg, who 
had previously investigated the subject m“conjunction withdLerr 
Pagenstecher, and had obtained zdenfical bromine addition pro- 
ducts from the two acids, published a paper in the Annalen in 
which he sought to show that the results of Herr Pucleert were 
mcorrect, and that the two substances were identical, Prof 
Fittig has since requested Prof Wislicenus to withdraw the work 
or substantiate it, and further charges Piof Wishcenus with see- 
ing facts through the vgil of his theory Unfortunately Prof 
Wislicenus has been unable hitherto to meet the attack owing 
to domestic loss and serious illness, but at last he 1s able to pube 
hsh the results of areally classical piece of work which he has 
carried through himself, and which not only demonstrates the 
truth of Herr Puckert’s conclusions, but places the results beyond 
all criticism, and shows the singular cause of Piof Fittig’s in- 
ability to repeat them Its imdeed remarkable, but neverthe- 
less true, that the fate of the theory of geometrical isomerism 
has actually been trembling in the balance owing to the different 
situation of the draught cupboards in the Leipzig and Strassburg 
laboratories In the former laboratory they are placed between 
the windows, and ın deep shadow , 1n the Strassburg laboratory 
they are against the windows, and are consequently brightly 
ilumimatedin dayhght Now Prof Wislicenus shows that the 
dibromide of angelic acid 1s only formed in the abserfce of 
bright light, says of daylght intensity being absolutely fate to 
its formation Hence Prof Fittig only obtamed the relatively 
more stable dibromide of tighe acid, which 1h a good hight 1s 
yielded by both angelic and tiglic acids As the case 1s s@re- 
markable, ıt may perhaps not be uninteresting to give a brief 
summary of the work of,Prof Wishicenus 

Durmg the course of other researches concerning geo 
metrical isomers, 1 was found that in order to obtain addi- 
thon-products ın which no internal re-arrangement of atoms had 
occurred, it was necessary to observe three conditions One 
must operate at the lowest possible temperature, exclude hght 
as much as possible, and take care that the halogen to be added 
1s always present in tolerably large excess When these three 
conditions are observed, the two respective and distinct bromine 
addition-products of angelic and tiglie acids are always obtained 
They are probably represented by the formula— 


CH, Br H H Br CH, 
7s NZ 
Cc 
l i 
C C 
AN ZN 
CH, Br COOH CH, Br COOH 
Dibromide of Dibromide of 
angelic acid tighe acid 


‘The operation of preparation 1s best conducted as follows 
—A quantity of biomine, at least half as much again as 1s 1¢- 
quired by theory, and dissolved ın three times its weight of 
carbon bisulphide, 1s placed in a flask surrounded by iced 
water The flack is fitted with a triply bored caoutchouc 
stopper, through one hole of which is inserted a thermometer, 
through a second an exit tube furnished with a calcium chloride 
drying tube, and through the third the end of a burette con- 
taming a solution of pwe angelic or tiglic acid 1m five times its 
weight of carbon bisulphide The draught cupboard 1s darkened 
as much as possible and then the acid solution ıs slowly allowed 
to run into the flask After the expiration of a few hours the 
formation of the brominated compound 1 complete, and the 
carbon bisulphide may be evaporated away in a rapid stream of 
dry an 

The difference between the two compounds ıs apparent even 
at this early stage, for the tiglie compound commences to 
crystallize long betore the removal of all the carbon bisulphide, 
and soon forms a snow-white mass of crystals On thecontary, 
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the angelic dibiomide shows no sign of ciystalhzation, remain” 
ing as an oi] for some time after the removal of all the carbon 
besulphide Eventually it crystallizes to a hard yellowish mass 
The only solvent ftom which it was found piagticable to re- 
crystalhze the angelic dibromide was the pentane fraction of 
petroleum ether boiling at 33°-39° s 

The melting-point of pure angelic dibromideis 86 5-87 That 
of ughe dibromide 1s 87 5-88 The two substances behave quite 

ifferently upon resolmitfication The former congeals to a 
tranpal ent resmous mass, whilst the latte: forms an opaqee 
sol 

The of striking difference ıs apparent im their respective 
behavior towards water The dibromide of tiglie acid 1s only 
shghtly soluble fh water, and dissolves unchanged, crystallizing 
out®again upon evaporation The dibrédmide of angelic acid, how- 
efer, instantly combines with the equivalent of one molecule of 
water, to form a curious unstable liquid, an oil of high refractive 
power, which is somewhat solublein excess of water, and is 
akmn deposited@xpon evaporation This hqud compound ıs 
alsa fordted’when the dibromide is exposed to moist air, whild the 
dibromidePiigii@ acid 1s not changed mea moist atmosphere 
In “dry air the angelic hquid compound again dissociates 
In fact the dibromide of 
angelic acid would appear to act as an excellent indicator of the 
hygroscopic state of the atmosphere . , 

The two dibromides show a further difference in solubility, 
the angelic compound being far more readily soluble m all the 
solvents experimented with 

Finally the crystals of the two compounds, although both 
belonging to the triclinic system, are absolutely unlike From 
measurements made by Dr Fock, they are shown to exhibit 
different forms, entirely different angles, and different disposition 
of optic axes 

From the above description it will be quite evident that the 
two compounds are certainly not identical 

In cgficlusion, Prof Wislicenus gives the results of attempts 
tqobtain the cdibromide of angelic acid in bright sunshine ın the 
open an, then when working in front of a window, and again 
when the experiment was performed upon a table ın the centre of 
the laboratory In the first case, instead of the angelic com- 
pound, 92 8 per cent of the dibromide of tiglic acid was ob- 
tained, m the second case 89 6, and im the third case 88°7 per 
cent These results render it perfectly clear why Prof. Futug 
could not obtain the angelic compound in his experiments, and 
they also show how ıt 1s possible for two chemists, both working 
with a desire to ascertain the truth, occasionally to obtain results 
apparently at complete variance with each other 
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MARINE LABORATORIES IN THE UNITED 
> STATES?) 


NLY in comparatively recent times has the tremendous 
importance of the bearing of the invertebrates upon the 
general questions of biology been appreciated We have seen 
that some work was done upon these animals at an early date, 
when the minds of workers were not much tioubled by theoret- 
ical considerations, but the study of the adult forms is so small 
a part of a real understanding of these animals that it was 
unsatisfactory work, and never became popular among investi- 
gators until embry ological methods had been mtroduced 
Dı Brooks has remarked that ‘‘ nearly every one of the great 
generalizations of morphology 1s based upon the study of marine 
animals, and most of the problems which are now awaiting a 
solution must be answered in the same way ”? We find the 
reason for this in the fact that the biology of the present day 1s 
a study of vital phenomena and of natual laws governing living 
things The importance of the invertebrates depends, there- 
fore, upon the fact that in them life exists under simplified con- 
ditions, affording opportunities for the study of questions for 
which higher forms are, with our present knowledge, too 
complex 
As the study of invertebrates has extended, ıt has become 
more and more desirable to have more favourable conditions for 
tBis work, more abundant facilities fo. collecting and oppor- 


t Reprinted from “ Biological Teaching in the Colleges of the Umted 
States,” by John P Campbell, Professor ofgBiology in the University of 
Georgia , 1ssued by the U 5 Bureau of Education 

- Johns Hopkins University Circulars, vol vi, p 37 
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tumtis fr studymg animals alive Much of the early work 
was done upon specimens collected and store in museums, but 
workers, both in this country and Europe, had frequently mage 
excursions to the seacoast for the purposg of studying the in- 
vertebrate ferms tonstituting so laige a part of the marine 
auna 

The unsatisfactory nature of this work was of course evident 
Suitable accommodations and working appliances could not be 
provided under these circumstances, and desirableness of 
establishing permanent seaside laboratomes was early felt 
Nothing was done, however, in this country until 1871, when 
John Anderson, a wealthy citizen of New York, presented to 
Prof Agassiz the island of Penikese m Bumard’s Bay, 
together with the sum of $50,000 with which tq found % seaside 
station for the study of marie life AnotRer friend gave hyn a 
yacht of 80 tons burden for use m collecting Agassiz f 
long wished for such a laboratory, and no one but himself 
could have aroused the necessary enthusiasm for carry- 
mg. out the project He soon set to work and built large 
aboratories, with suitable accommodations for% lawgegnumber 
of workers In 1873 they were opened for work, ẹ This cbn- 
stituted the first oppértunity enjoyed by American students of 
studying marine animals in their native waters, with propere 
appliances for work It inaugurated a new era m scientific 
research, being the first outward expression of an idea which 
hag sinte taken a firm hold upon the investigators of the country 
The death of Agassiz in December, 1873, put an end to the pro- 
ject The buildings were used but two seasons and then 
abandoned 

Of this laboratory Prof Whitman says — 

“ At the close of the second and last season at Penikese, in 
1874, Alexander Agassiz appealed to the colleges and all 1n- 
terested boards of education for support , but all in vain, for not 
a single favourable reply was received, and so his intention to 
remove the laboratory to Wood’s Holl was never cawed out 
Thus that great and memorable undertaking, after apsorbmg 
money enough to build and equip a most magnificent laboratory, 
was abandoned from lack of interest on the part of educatioral 
institutions rather than of means Such a failure, 1t must be 
frankly confessed, 1s not one to mspire confidence, but tts ex- 
planation removes the apparent grounds for discouragement 
It was the marvellous personality of Prof Agassiz that made 
Penikese a possibility It was his magic influence that created 
that school, his commanding individuality that organized and 
vitalized ıt All interests centred m him so completely that 
with his sudden removal the enterprise was left without a soul 
The school had no coherency except m his magnetic power and 
intellectual strength, and the moment these elements of stability 
were withdrawn, collapse followed as a natural and m- 





evitable consequence Then, too, it should be remem- 
bered that Prof Agassiz lived just long enough to 
demonstrate the impracticability of maimtaming such 





a school m such a locality, but unfoitunately not long 
enough to convince the scientific world ofits utility The school 
was an experiment, its master was stricken down before ıt 
could be fairly tested, and the times were not ripe for it ” 

The establishment of this laboratory was an event of the 
greatest significance because of its bearings upon the history of 
education Not only was Penikese the first biological station 
established ın this country, and, indeed, in the world, but it was 
the beginning of the summer-school movement which has spi ead 
so generally over the country, and which, ıt should be noted, 
began with original research and finally extended to include the 
work of elementary instruction 

The movement met with the cordial support of naturalists 
everywhere, and was almost immediately followed by the estab- 
lishment of Dohrn’s magnificent station at Naples Soon after, 
in 1875, a seaside station was established at Helder by the 
Netherlands Zoological Socety, and othe: smaller ventures 
followed in Europe 

The need of opportunities for seaside study in the United 
States was too generally felt by those who had come under 
Agassiz’s influence for the project to be allowed to stop The 
advantages of this method of work over museum study had ım- 
pressed themselves at least upon a few workers, and accordingly 
we find several attempts made to found new laboratories They 
differed in character and aims, but all agreed in being founded 
upon the one idea of studying marine animals in their native 
waters 

The most direct succe€sor of the Pentkese laboratory 1s the 
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private laboratory of Prof Alexander Agassiz at Newport 

‘While this owlging 1s constructed on a much smaller scale than 
that at Penileese and is open only to a limited number of 
workers, ygt it is promiment for the elegance of its appointments 
and its comvenience#for work 

The first laboratory for seaside study established m this 
country after the abandonment of Penikese was maintained by 
the Peabody Academy of Sciences, under the guidance of Prof 
Packard, wit” the co-operation of Prof Kingsley and others 
This laboratory was for elementarg instruction rather than re- 
search, and remained in existence only from 1876 to 1881 

In £878 the trustees of the Johns Hopkins University made an 
appropriation to allow a party of workers to spend some time 
in sqside study The party was under the guidance of Dr W 
K Brooks, who had himself been a pupil of Agassiz and a 
member of the Pentkese laboratory The location selected 
was at the lower part of the Chesapeake Bay, from which the 
name of Chesapeake Zoological Laboratory was chosen No 
permanent buildings were erected, as ıt was intended, if 
possible, to change the location from year to year, but an out- 
fit df hoats and collecting apparatus was provided The 
sutnmers of 1878 and 1879 were spent About the lower part of 
Shesapeake Bay at Crisfield, Md, and Fort Wool, Va, at 
which places special attention was given to the development of 
the oyster 

At the opening of the third season, ın 1880, the need was 
felt of a locality that would offer a greater variety of objects for 
study, and accordingly the summers of 1880-82 were spent at 
Beaufort, NC Thi locality proved especially favourable, 
since sand bars, mud flats, salt marshes, and land-locked 
salt water, within easy reach, gave a large variety of different 
rare forms, and there was also abundant ocean dredging A 
sufficient appropriation was made in 1880 to purchase a steam 
launch and a sloop, which put the workers ın a postition to take 
every advantage of their opportunities 

Inet&83 a special study of oyster beds made a return to the 
moyth of the Chesapeake Bay necessary, and that season was 
spent at Hampton, Va , but the following two seasons were again 
spent at Beaufort? 

Je 1886 the need of a more southern lacation was felt, and 
the Bahama Islands seemed to offer an mviting field The 
summer of 1886 was therefore spent at Green Turtle Cay, and 
the following summer at Nassau, New Providence 

Financial difficulties temporarily stopped the work of the 
laboratory, but ıt 1s announced that ıt will be reopened in the 
summer of 1891 * 

It ıs dificul: to summarize the work of this laboratory, and 
none the less so to over-estimate its importance It enjoys the 
distinction of being the first marme laboratory ever carried suc- 
cessfully into operation m the United States, and its work was 
entirely ouginal research The character of work done differed 
from year to year, according to the facilities which the different 
localities offered , but in general it may be said that embryology 
received most attention, while considerably less was devoted to 
the discovery and description of new species The methods 
employed, as well as the new facilities enjoyed, made it posstble 
to apply effective means of solution to many problems pre- 
viously obscure, as well as opening many questions in regard to 
which nothing had been done 

Of the lasting value of the work it 1s perhaps too early to 
speak, but the fact that over one hundred papers, based upon 
work there performed, have readily found publication in the best 
journals of this country and Europe, as well as the fact that 
much of the work has already found its way into standard text- 
books, gives strong testimony to its value 

The Chesapeake Zoological Laboratory may be regarded as 
the successor of the Pentkese laboratory to the extent that its 
aims are the same, but ıt differed in not being generally open to 
the workers of the country Arrangements were not made for 
large numbers, and those who weie present were mainly stu- 
dents of the Johns Hopkins University During the nine years 
that this laboratory remained m existence, there were in all fifty 
investigators present, and the average length of each session was 
nearly two months 

The need was felt, especially m that portion of the country 
where Agassiz’s influence was moie directly exerted, of esta- 
blishing a laboratory on a larger scale, and open to a larger 

1 Shortly after the above was written, Kingston, Jamaica, was chosen as 


a suituble locality, anda party of advanced w orkers, numbering about four- 
teen in all, werz present from May until September ~September 21, 1891 
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number of workers, and the first step taken in this direction 
was the founding of a laboratory by the Beston Society of 
Natural History In their report for 1881 these*words occur 

“It has been considered desirable to found a summer labo- 
ratory sufficient to supply the needs of a dlass of pe@sons who 
have begun to work practically under our direction, but have 
hitherto had no convenient means for gursuing their studies on 
the seashore We are sure that such a laboratory 1. 
needed for a limited number of persons, such as gur own ptpils 
ın natural history, and som@of the teachefs of the Boston public 
schools, about a dozen in all, but we are not sure of any real 
demand outside of these ” ° 

Arrangements for laboratory work were speedily made at 
Annisquam, Mass Boats and appliancts for collecting gwere 
at once provided, and in the spring of 1881 a circular was 
issued announcing the opening of the new laboratory From 
this the following extracts are taken — ° 

‘©The hberality and co operanon of the Woman’s Educa- 
tional Association enable the Boston Society of Natural History 
to announce that a seaside lahoratory, under the dnection of 
the curator (Prof Alppeus Hyatt), and capable of agcofimo- 
dating a limited number of students, will be open at Anrfis- 
‘quam, Mass , from June § to September 15 e 

“The purpose of this laboratory 1s to afford opportunities 
for the study and ubservation of the development, anatomy, 
and habits of common types of marine animals, under 
suitable direction and advice There wil, therefore, be no at- 
tempt during the coming summer to give any stated course of 
instruction or lectures 

“It is believed that such a laboratory will meet the wants of 
a number of students, teachers, and others who have already 
made a beginning 1n the study of natural history ” 

fwenty two persons were attracted to the Annisquam labo- 
rat ry during its first season Prof Hyatt, in hts report for 
1882, remarks as follows — 

“ The great need of an institution for teaching field work can- 
not be properly estimated by the number of those yho arg at 
tracted by the opening of such opportunities for study The 
mental condition of those who attend and wlat ıt has done for 
them, and the sphere of influence which it reaches thraugh 
them, are the only true standards by which its present and 
future usefulness can he properly measured Nearly all the 
pupils were persons who could ne termed ‘well educated ,’ 
nevertheless they were, with the exception of some who had 
already worked in the laboratory or field, entirely unable to 
obtain knowledge with their own eyes and hands, and had even 
acquired a notion that this was not possible for anybody except the 
trained manofscience Several of these teachers, after their work 
was finished, expressed their gratefulness for the new powers the 
course had developed in themselves, and the fascinating pleasure 
they had experienced in learning to use their own eyes and 
hands in the study of things hitherto unapproachable for their 
uncultivated senses except through the deceptive mediation of 
books When it ıs remembered that these teachers influence 
and mould the minds of thousands of young persons tt 1s at the 
same time proved that what this laboratory has done and can do 
as not to be estimated by the namber of 11s own pupils ” 

The success of the undertaking seemed assured, and arrange- 
ments were made for its continuance: during the five years fol- 
lowing The number of students fluctuated greatly, falling to 
ten ın the third year, and running up in the sixth year to twenty- 
SIX 

During these six years the laboratory was carried on jointly 
hy the Buston Society of Natural History and the Woman’s 
Educational Association of Boston It has been the policy of 
doth of these associations to originate new enterprises, but to 
turn them over when well started into other hands It seemed 
in 1887 that the time had come when the waiutenance of the 
laboratory should be put on a firmer basis It had been sup- 
ported long enough to demonstrate its practicability and useful- 
ness The demands upon it had increased It was no longer 
an experiment The associations believed that a permanent 
organization should be effected, the working facilities increased, 
and the whole established on a larger scale Moreover, ıt 
seemed that something more might be done to give the labo- 
ratory a wider sphere of usefulness m advancing knowledge of 
marine like Great as was its work‘in teaching, ıt seemed to 
depend for 1s support upon a circle of people too small for 
the extent of its benefits It seemed desirable that a change 
should come which would lead to a more widespread interest m 
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the laboratory, and bring together more investigators * The 
Marine Biologica? Laboratory was the result of this movement 

e While space will permit but a brief account of this labo- 
ratory, its history,e development, aims, &c, ıt may be said 
that the one pomt which distinguished ıt from the Annisquam 
laboratory was the prominence given to researgh Students are 
received, but from the outset there has been a settled deter- 
mination to so adjust the claims of each as to secure the greatest 
amount of efficiency and do most to advance science The 
Srganization was therefore effected so as to secure a permanent 
staff of investigators, who would always be present, increasifig 
cers ge their own work, and by their example stimulating 





others follow Moreover, the principle was thoroughly 
recognized that she best mvestigation 1s prompted by the work 
of geaching The Vest investigator $ often the best teacher, 
bat the work of teaching reacts upon the work of investigation, 
influencing it for the better 

The experience of the laboratory shows that these points, 
whjch had previpusly been carefully considered, were well taken 
Variousem@ans were resorted to for providing funds, and in 
March, 1888 the gaboratory was incorporated 

Wood’s Holl was chosen as a locality because of its con- 
¢venience, accesstbility, and the variety of its land and marine 
flora and fauna The building was at once begun, and fintshed 
in time for work during the summer Uırculars could not be 
issued until after most of the colleges had disbanded ‘for ¢he 
summer, and yet during the first season seven investigators and 
eight students were attracted to the laboratory 

In subsequent years the growth has been a steady one The 
number of workers has greatly mcreased, and even now, when 
only its third season has been passed, it 1s stated that the space 
1s insufficient to meet the demands upon it, the facilities for 
collecting are too small, and the staff of instructors 1s not large 
enough for their classes Its usefulness 1s now established, and 
the time is upe for it To it in great measure the United 
States ngust look for the advancement of biology Let us hope 
that us*trustees, all of whom are working biologists, may be 
sifccessful in placing the laboratory upon such a financial basis 
that its full possibilities for usefulness may be realized 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Dr Hill, Master of Downing College, has 
been appointed Chairman of the Natural Science Tripos 
Examiners for 1893 An election to an Isaac Newton Student- 
ship in Astronomy, Astronomical Physics, and Physical Opucs, 
will be held in the Lent term 1893 Candidates must be B A’s, 
and under twenty-five years of age on January r The emolu- 
ments are £200 per annum for three years Applications are 
to be addressed to the Vice-Chancellor between January 17 and 
27, with testimonials or other evidence of competency 

Dr Lotrain-Smith,M D Edin , Demonstrator of Physiology 
at Oxford, and Dr F F Wesbrook, M D, Manitoba, Pro- 
fessor of Pathology at Winnipeg, have been elected John Lucas 
Walker Students ın Pathology The Managers express their 
high approval of the valuable researches conducted by the late 
student, Dr A A Kanthack, of St John’s College ‘The 
State Medicine Syndicate state that, at the two examinations 
held in April and October, 1892, there were im all sixty-four 
candidates, of whom thirty five received Diplomas in Public 
Health The fee inefuture will be five guineas for each of the 
two parts of the examination m State Medicine 

Examinations for open scholarships and exhtbitions in 
Natural Science will be held in twelve of the Colleges in 
December and January next A list giving the conditions and 
value of the scholarships 1s published in the Umversity Reporter 
of November 12, pp 198, 199 z 


SCIENTIFIC SERIALS. 


Wredemann’s Annalen der Physik und Chem, No 10 — 
Refraction and dispersion of light in metal prisms, by D Shea 
Thin prisms of gold, silver, nickel, and cobalt were prepared by 
the electrolysis of cyanide solutions by Kundt’s method 
Prisms of plaunum were also prepared by the disintegration of 
Platinum foil <A piece of fol 4 mm broad and 002 mm 
thick placed perpendicularly to a piece of plate glass at a dis- 
tance of © 5 mm produced under the action of a current of 20 
amperes a double wedge shaped laye? of oxide in half an hour. 
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This was @asily reduced by a Bunsen flame, so as to represent 
a metallic prism with an angle of some 20se@onds Only one 
in twenty of the prisms could be used, and only one in 200 silve 
or gold prisms The source of light was @ zirconium burner 
with a red shade “transmitting light of the mean wave-length 
64 x 107 cm. ‘The index of refraction was found to vary with 
the incidence For perpendicular incidence the following 
values were found Au 0 26, Ag 0 35, Cu 0 48, Pt 199, Ni 
2 01, Iron 3 02, Co 3 16 For silver the index was 0 39 at an 
incidence af 10", o 60 at 30°, o 80 at 50°, 1 wr at 80°, and 1 03° 


at 90° The following refractive indices for various wave- 
lengths illustrate the dispersion ° 
Lia D F Ce? 
Au 0 29 0 65 08% =, 093% 
Ag 025 » 027 0 28 027 é 
Cu 0 35 o 60 112 113 ° 
Pt 2 02 176 163 141 


—On a law df refraction for the entrance of light into absorptive 
media, by H E | G du Botsand H Rubens we On the infra” 
red emission spectra of the alkalies, by Beniamin W° Seow z= 
Absolute change of phase tn light by reflections by ePaul Glan 
—Indicti e representation of the theory of double refraction, by 
Franz Kolacek —Studies in the electric theory of light, by D 
A Goldhammer —On the passage of feeble currents through 
electrolyte cells, by Rud Lohnstetn —On the motion of the 
line’ of force in the electro-magnetic field, by Willy Wien —On 
the electric theory of magneto optic phenomena, by D A 
Goléhammer —An automatic mterruptor for accumulators, by 
H Ebert This ts to preveat the current from the accamulator 
exceeding the supply for which tt is constructed Two mercury 
cups are inserted im the circuit, connected by a piece of stout cop- 
per wire The current next passes through an electro-magnet As 
soon as the curent reaches a certain strength the electro magnet 
overpowers an adjustable spring, and lifts the copper connecting- 
piece out of the cups —Contribution to the history of the 
spheroidal phenomena, by G Berthold L) 








SOCIETIES AND ACADEMIES 
LONDON 


Physical Society, October 28 —Dr J H Gladstone, 
F RS, past president, ın the char —The discussion on Mr 
Williams’s paper, ‘‘ On the relation of the Dimensions of Physical 
Quantities to Directions in Space,” was opened by Prof Perry 
reading a communication from Prof Fitzgerald, prestdent 
The wniter said Mr Williams disagreed with the suggestion that 
electric and magnetic inductive capacity are quantities of the 
same kind principally because he had not got over the curious 
prejudice that potential and kinetic energy are different No 
theory of the ether could be complete unless it reduced its energy 
to the kinetic form Electric and magnetic inductive capacity 
would probably be found to be similar in the ether, and ulti- 
mately have the same dimensions, The agalogies were not yet 
complete, but only in respect of matter was ıt probable that any 
difference existed between them Diamagnetism corresponded to 
electrostatic induction, but paramagnetism had no definite 
He was inclined to regard the phenomena 
of paramagnetism as connected with the arrangement of the 
material molecules, whilst diamagnetism aepended on the 
electric charges on those molecules So far no matter had been 
found which conducts magnetism, and such may not exist in our 
universe, but it may be gravitationally repelled by matter as we 
know ıt —Mr Madan remarked that in the first part of his 
paper Mr Williams recognized that dimensional formula were 
originally change-ratios, but puts this aside for the higher con- 
ception which regards the e formule as expressing the nature of 
the quantity Fourter showed how to find the dimensions of 
units by making the size of the fundamental units vary But 
k (specific inductive capacity) did not vary with the fundamental 
units, for ıt was merely the ratio of the capacities of two con- 
densers, and therefore, by Mr Wuliams’s definition, a pure 
number It was difficult, he said, to see how & could have 
dimensions, but Mr Williams regarded it asa physical quantity, 
and therefore possessing dinensions The object in giving 
dimensions to & and p seemed to be to get over the double 
system of units * Mr Madan did not think that dimenstons 
could express the nature of physical quantities, and said differ? 
ences of opinion existed amongst authorities on this point For 
example, Dr J Hopkinsog, at the last B A meeting, said that 
because a co-cfficent of self-induction had the dimensions of 
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Sength 1t must be a length, whilst other learned professors 
objected to this grew Even if one admitted that dimensions 
are a test of the nature of physical quantities 1t was not necessary 
that the twa,systems of untts should beidentical Lhe connect- 
ing link b@ween the two systems was Q=C 7, and the validity 
of this equation had beenquestioied If fhis objection be con- 
firmed, then there would be no current in electrostatics and no 
Q in the electromagnetic System, and the units would not clash 

Refefring to dyfamical units, Mr Madan pointed out that two 
units of mass were used in astronon®, but astronomers got over 
thg difficulty by using a co-efficient” Dimensional formule, he 
sail, ate the result of a convention that certain definitions should 
hold true generally, bit they contain no further information 
respeqing the nature of the quantities beyond that involved in 
those definitions As an example of the mabulity of such 
formulæ to expre-s the nature of quanuties, he pointed out that 
whilst phygical differences were known to exist between + and 
~ electricity the dimensional formule showed so signs of such 
differeaces Prof Rucker said every correct physical equation 
consisted of a numerical relation between physical quantities of 
the s&me, kind, end might be written either as a mere 
numerical equation or ay a relation ‘between the physical 
qwanuties themselves The equation 241 =3 may 
correspond to 2 feet +1 foot = 3 feet, and the 
latter may be wnitten zL] + 1[L] = 3[L], where [L] repre- 
sents the unit of length So far as he was aware, nobody but 
a recent wrer in the Zéectricean had denied that m such an 
equation [L] rep-esented a concrete quantity Maxwell ex- 
plicitly stated that it does in his article on “Dimensions” 
(“ Encyl Batt ”) and elsewhere, and Prof J Thomson, in his 
paper on the same subject, makes no statement contrary to this 

The above equation might also be written 2ffeet] + 1[foot] 
t[yard} Another equation involving time ıs 6o[sec ] = 
t{minute], and dividing one by the other one gets 


af) + aft] = «fe 
seu sec 


min 
A dificulty*vas felt here in understanding what dividing a foot 
by a second meants but this difficulty Prof Rucker considered 
was act greater than that involved in dividing an impossible by 
a real quanuty, a very familhar analytical device Reasons for 


b 





regarding the symbols [2] as legitimate were then given. 
se 


Prof Henrici said the communication underediscussion was one 
of the vost important contitbutions to physical science which 
he had come across for a long time Such difficulties as pre- 
sented themselves ın the paper arose from its fundamental 
character The author had attempted to express all physical 
quantities in terms of three, but quantities may exist which 
cannot be completely represented in terms of L, M and T. 
The tendency of modern mathematics was to express everything 
dynamically Mataematicians had log been in the habit of 
using qiantities which were neither numbers nor concretes in 
the ordinary sense, and different kinds of algebra with units not 
understandable had been developed If a quantity, @ times a 
unit #, be multiplied by 4 times another unit v, the result 1s 
expressed by ad wy, where ad is a number and xv a new unit 
which may or may not be physically interpretable The inter- 
pretation of a prodact depended on the meaning attached to 
*‘ multiplication,” and if this be restricted to ‘‘repeated ad- 





dition” the range is very limited The narrow conceptions 
concerning mul iplication acquired at school could only be re- 
moved by a careful study of vectors Mr Wilhams had treated 
his subject by vector methods, but a few traces of quaternions 
remained which might be omitted To truly understand the 
subject, vectors must be treated vectorially Dimensions might 





then show the nature of the quantities involved The system 
adopted in Mr Williams’s paper was probably the best attain- 
able at present, but he (Prof Henrici) looked forward to the 
use of a more fundamental quantity than the vector—viz ‘‘the 
point as the ultimate basis Grassmann had worked out a 
‘point calculus” in 1844, which was republished in 1880 

Quantities more complex than vectors, viz rotors, Screws, motors, 
&c , had been used with arivantage by Clifford, Ball, and others 

Dr Sumpner thought the first ideas of students on the subject of 
dimensions were that they represented the nature of the 
quantitres, but could not see why every quantity should be ex- 
pressed in terms of L, M and T Prof Rucker’s paper on 
tt Suppressed Dimensions” had cleared up several important 
points, and he (Dr Sumpner) now considered that every quantity 
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must be expressed ın terms of a umt of the same kind as itself 
He viewed Mr, Williams's attempt to express ev@rything in terms 
of L, M and T, as rather a retrograde step The discussion on 
Mr, Wilhams’s paper was adjourned, and Qr Young’ made some 
remarks on Mr Sutherland’s communication ‘‘ On the Laws of 
Molecular Force.” Mr Sutherland, he said, thought that Ramsay 
and Young’s law 04/OT = f (v) ıs not corect for compoundsin the 
liquid state. Barus, however, had proved that several liquids, 
meluding ether, only showgd vanations,from Me law at ex- 
tremely hıgh pressures After writing the equation of the virial 
in the form gu = RTuf(v) +v9(v), where vp{v) stands for the 
internal virial term, the author of the paper had shown that 
2°9(v) ought to be constant, but, finding if not constant in the 
case of ether, &c., he attempted to explain the discrepandfes by 
the formation of pairs of molecules at small volumes Other 
substances, such as nitrogen and methane, were supposed to 
follow the law. This, Dr Young said, could not b@ accepted 
as proved, for the range of volumes over which the experiments 
had been made was only small, and methane was difficult to pre- 
pare pure After criticizing the use of two and sometimeg three 
** characteristic equatians” for the same substance, he went on to 
show that the formule given m the paper by which the critical 
temperatures, pressures and volumes might be calculated, led 
to results differmg from experimental numbers by quantities 
greatly ın excess of experimental errors Experiment also 
showed that capillarity had httle or no effect on the determina- 
tion of critical constants. Speaking ®f critical volumes he 
pointed out that MM Cauletet and Mathias had published a 
method of finding critical densities which gave very accurate 
results Mr Sutherland’s conclusions respecting Van der 
Waals’s generalizations were practically identical with those 
expressed by Dr Young m his paper on the subject, read before 
the Society last year The views as to the nature of the various 
kinds of ‘* pairing” mentioned ın Mr Sutherland’s paper were 
open to serious objections, for his “physical pairing” 1s sup- 
posed to produce more effect on the ‘‘ characteristic equation ” 
than true chemical pairmg In his (Dr Young's) epinioa the 
idea of physical patrng appears somewhat speculative and 
requires further elucidation —-A paper on the determination of 
the ertical density, by Dr Young and Mr A L Thomas®and 
two papers, on the determination of the critical volume, and on 
the boiling points of defferent hquids at equal pressures, by Dr 
Young, were taken as read The first paper gives an account 
of results obtained” by Calletet and Mathtas’s method, based 
on the fact that the means of the densities of a substance in the 
states of liquid and saturated vapour when plotted with tem- 
perature, he on a straight line which passes through the critical 
point In the paper on critical volumes the above-mentioned 
method 1s again referred to and results obtained thereby 
accepted in preference to those given by the author im his paper 
on Generalizatrons of Van der Waals, &c, read before the 
Society about a yearago The alcohols do not strictly follow 
the straight-line law Revised tables of critical volumes, 
densities, pressures, and temperatures are given, and it 1$ 
pointed out that for many substances the ratio of the actual critical 
density to the theoretical density (for a perfect gas) is about 3 8 
The paper on boiling-points of different liquids at equal pres- 
sures contains a comparison of the accuracies with which a 
formula for the relation between the boiling-poimts given by M 
Colst (Compt Rend, cmv p 653), and one by Ramsay and 
Young (Phi? Mag, January 1886), accord with experimental 
results The author concludes that the latter formula shows 
the best agreement, but that of M Colst 1s satisfactory under 
certain conditions The further discussions of Mr Williams’s 
and Mr Sutherland’s papers were adjourned till the next 
meeting 


Mineralogical Society, October 25 ~ At the Anniversary 
Meeting the following were elected Officers and Members of 
Council —-President, Prof N S Maskelyne, FRS , Vice- 
Presidents, Rev Prof S Haughton and Dr Hugo Muller, 
FRS , Treasurer, Mr F W Rudler, F G S , General Secre- 
tary, L. Fletcher, F R $ , Foreign Secretary, Mr T Davies, 
Ordinary Members of Council, Prof A H Church, FRS, 
Prof. Grenville A J. Cole, Mr T W Danby, Dr C Le 
Neve Foster, FRS, the Rev H. P Gurney, Mr, J. 
Horne, Prof J W Judd, FRS, Prof G D Livemg, 
FRS, Lieut General C A McMahon, Mr H A Miers, 
Mr F Rutley, and Mr J. J H. Teall, FRS—Dr C O 
Trechmann detailed the results of the goniometrical measure- 
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ment of two very perfect ciystals of Bimnite coMected by 
himself in the Bimnenthal, The measurements, besides adding 
aelarge number of forms to those previously recorded for this 
species, serve to establish the tetrahedral hemisymmetry of the 
mineral which has been left as a very doubtful feature by pre- 
vious observers, and was denied by Hessenkerg —Mr H A 
Miers and Mr G T Prior announced the results of further 
researches on the rare silver minerals known as Xanthoconite 
Acgording to their physical measurements 
and chemical analfses these two substances are identical, both 
having the same composition as Proustite, and crystallizing in 
rhombig-sifaped tables belonging to the mono-symmetric system 
The nae Xanthocomite, given by Breithaupt, has the priority , 
the red-silver ores arg now to be regarded as an isodimorphous (?) 
greup consisting of the two sulph-argenites Proustite and Xan 
thoconite, and the two sulph-antimonites Pyrargyrite and Fire- 
blende Previous determinations of the composstion of Rittin- 

erte and the crystalline form of Xanthoconite have been 
Frsoncous —My Fletcher gave a description of a new habit of 
Desclowité fiom the Argentine, and also an account of the new 
mineral Budaleleyate (native zirconia) the only fragment as yet 
foufid 1s part of a twinned crystal showing forms which belong to 
the mono-symmetric system pleochroic optically negative 
and braxal with inclined dispersion specific gravity 6 025 
hardness 6 5 —Mr Allan Dick contributed further remarks on 
Gerkielite, supplementing his paper read at the previous meet- 
ing —Prof Judd exhibited photographs in illustration of Ins 
previous paper on the lamellar structure of quartz crystals and 
the method by which ıt 1s developed —Mr, Rutley exhibited a 
large series of beautiful cardboard models illustrative of the 
symmetry and optical characters of the crystalline systems — 
Mr Miers exhibited specimens, including the rare mineral Tur 
nerite from the Tintagel Slate quarries which he had visited in 
search of that mineral 


Zoological Society, November 1 —Sir W H. Flower, 
F R Ss President, in the char —The Secretary read a Leport 
on the additions that had been made to she Soctety’s Menagerie 
during the months of June, July, August, and September, 1892, 
and called special attention to a young Gibbon from Haman, 
South China, of a umform black coloir, belonging to the 
specie. recently desciibed by Mr Oldheld Thomas as Hylobates 
hatnanus, presented by Mr Julius Neumann, and to a young 
male Malayan Tapir (Tapirus zndecus) from Tavoy, Burmah, 
presented by Col F M Jenkms —Mr E Hartert exhibited 
(on behalf of the Hon Walte Rothschild) examples 
of two new Mammals from New Guinea (Proechidna nigro- 
aculeata and Acrobates pulchellus), and a stuffed specimen of 
Apteryx maxima from Stewart Island —-A communication was 
read from Lord Lilford, giving an account of the breeding of a 
pair of Demidoff’s Galagos in his possession —Prof Bell read 
a note on the occurrence of Brpalum kewense m Ireland — 
Mr Fin gave an account of his recent zoological excursion to 
Zanzibar —Prof Newton, F R S , exhibited and made remarks 
on a specimen of Sylvia nisoria lately killed in England.—- Prof 
F Jeffrey Bell read a description of a remarkable new species 
of Echinoderm of the genus Czdazs from Mauritius, proposed 
to be called C curvatespenzs —A communication was read 
from Sir Edward Newton, and Di Gadow, F RS, describing 
a collection of bones of the Dodo, and other extinct birds of 
Mauritius, which, having been recovered from the Mare aux 
Songes ın that island by the exertions of Mr Theodore Sauzier, 
had been by him entrusted to them for determmation The 
collection contained Examples of the atlas, metacaipals, pre- 
peme vertebia, and complete pubic bones of the Dodo, which 

ad before been wanting, as well as additional remains of 
Lophopsittacus, Aphanapteryx, and other forms already known 
to have inhabited Mauritius Besides these there were bones 
of other birds, the existence of which had not been suspected, 
and among them of the following, now described as new — 
Strix (*) sauseert, Astur alphonse, Bulorrdes mauritianus, 
Plotus nanus, Sarcidiornis maui ttranus and Anas theodoit, the 
whole adding materially to the knowledge of the original fauna 
of Mauritius —-Mr Oldfield Thomas gave an account of a col- 
lection of Mammals from Nyassa-land, transmitted by Mr H 

H Johnston, under whose directions they had been obtamed 
by Mr Alexander Whyte —Dr Gunther, F RS, read a paper 
descriptive of a collection of ieptiles and Batrachians from 
Wyassa-land, likewise transmitted by Mr Johnston, and con- 
taining examples of several remarkeble new species, amongst 
which were three new Chameleons, proposed to be called 
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Chanbeleou rsabelhnus, Rhampholeon platyceps, and R 
brachyurus —Mr R Lydekker read a memo on sone Zeuglo- 
dont, and other Cetacean remains from the Tertiaries of the 
Caucasus —Mr Martin Jacoby read the descriptions of some 
new genera amd new species of Phytophagous Coleoptera from 
Madagascar 


Linnean Society, November 3 —Prof Stewart, President, 
in the chair —The Rev Prof. Henslow exhibited an instrument 
used in Egypt for removing the end of,the sycamore fig, and 
gave some, account of the mode of cultivatf#n.—Mr A Smiti? 
Woodward exhibited and made remarks on some supposed 
fossil lampreys (Paleospondylus gunnz) from the olde reg sand- 
stone of Caithness ~The Rev E S Marshall exhfbet#d some 
hybrid willows from Central Scotland, believed go be rare or 
new to Britain —Mr G AN Douglass exhibited the train of a 
peahen which had assumed the male plumage The bird, which 
was reared at the Castle Farm, Tilquhillie, near Banchory, N.B , 
was believed to be about thirty years old at the time of its death, 
andvfor some years previously had not laid any eggs In the 
opinion of the exhibitor and others present the pRenemenon 
was correlated with dysease of the ovaries $1milgr cases had 
occurred with fowls, pheasants, and black game, but not, soefar 
as was known, with peafowl —Mr C T Druery exhibited 
some new examples of apospory in ferns, namely a specimen 
of Athyrium flix femna var clarissima with pinne showing 
dewelopment of prothall by soral apospory, and a seedling 
Lastrea pseudomas cristata, showing prothal developed 
aposporously over general surface of frond (pan-apospory) — 
Mr J E Harting exhibited some live specimens of the short- 
taled fieldvole (Arwecola agrestis), and gave an account, from 
personal inspection of the serious damage done by this little 
rodent upon the sheep-pastures in the lowlands of Scotland — 
Mr A B Rendle exhibited some seedling plants of the sugar- 
cane which had been ra:sed in this country by Mr Veitch — 
The discussion on several of these exhibitions having continued 
until a Jate hour, a paper by Prof Henslow, on a thgoretical 
ongin of endogens through an aquatic habit, was by &onsent 
adjourned to the next mee ing of the Society, which will be hefd 
to-day 

Mathematical Society, November to —-Prof Greenhill, 
F RS, President, in the chair —This was the annual general 
meeting and after the election of the gentlemen whose names 
are given on p 616 (NATURE, vol xlvi ) to serve on the council 
for the session 1892-93, the new President, Mr A B Kempe, 
F RS, took the chair and at once called upon the retiring 
president to read his valedictory address Prof Greenhill took 
as his subject collaboration m mathematics —The following 
further communications were made Some properties of homo- 
geneous isobaric functions, by E B Eliott ERS This 
paper ıs a sequel to one which the writer communicated at the 
June meeting entitled a proof of the exactness of Cayley’s 
number of seminvanants of a given type The earlier part 
of the present paper supplies omissions 1a the preceding one 
and in the remainder the theorem on which Mı Elhott’s 
argument was based 1s transformed, and the result examined for 
its own sake without reference to the particular application — 
* On certain general hmitations affecting hyper-magic squares, by 
S Roberts, FRS The paper does not aim at making any 
addition to the known ways of constructing magic squares 
Hyper-magic squares, as the writer regards them, include those 
called by M E Lucas “carrées diaboliques,” and also tieated 
by Mr A H Frost under the designation of ‘* Nasik squares ” 
The special form is of ancient ongin The second method 
given by Moschopulus (thirteenth century) 1s a general one for 
forming such squares and they have been discussed by various 
modern authors The writer’s object 1s to show some limita- 
tions to which they are subject when the elements are positive 
or negative integers Incidentally it appears that hyper-magic 
squares of oddly even orders cannot be formed of series of con- 
secutive natural numbers There 1s some reason for believing 
that much ingenutty has been fruitlessly employed in trying 
to form such squares We may here mention that a very inter- 
esting historical essay on the subject of magtc squares has been 
published by Dr Siegemund Gunther, ın his work entitled 
“Vermischte Untersuchungen sur Geschichte der Mathematischen 
Wissenschaften” (Lepsie 1876) The subject has also been 
brought into connection with the “ Geometry of Tissues,” by M 
Lucas and others (see the ‘Principu Fundamental della Geo- 
metria det Tessuti,” par Egoardo Lucas, Torino, 1880) —Note 
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P secondary Tucker circles by Mr J Griffiths The idea of this 





note sprang frog the fact that if G,g, are two inveise points 
with respect tosthe circumcircle (ABC) whose centre 1s O ze 

such that QG x Og = R?, then the pedal triangles DEF, def of 
G,g, witheregaid to ABC are similar Taking G to be one of 
the Brocard points, then (DEF) 1s a Tue: circle and (def) a 
secondary circle —-On a group of triangles inscribed in a given 
tnangle ABC whose ndg are parallel to connectors of any pont 
P wath A,B,G*by Mr Tucker If DEF, D'E'F', mea par of 
such triangles they aré readily seen@o be in perspective Their 
properties are considered with reference to the principal points 
and lines of the modern geometry of the triangle.—A note on 
triangular numbers by Mr R W D Chnistie 
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° PARIS 

Academy of Sciences, November 7 —M de Lacaze- 
Duthiers in the chair —Letter addressed to the Piesident by the 
committed formed to celebrate*the seventreth birthday of M 
Pasteur —Influence of the distribution of manures in the soil upon 
their utilization, by M EL Schloesing --Note on the reply of M 
Berthelot to my note of October 24, by M Th Schleesing — 
Comparisbn of the magnetic observation’ of General Pevzoff ın 
geral Asta with the data of the English magnetic charts, by 
M Alexisde Tr'lo General Michael Pevzoff, in his last ex- 
ploring tour m Eastern Turkestan, made some careful determi- 
nations of magnetic declinations and inclinations If these are 
compared with those published by M Creack ın the report of 
the Challenger expeditfon, it appears that ın declination an 
average correction of + 1° 7 has to be applied to the latter, 
while the inclinations are practically identical —On the new 
triangulation of France, by M L Bassot This work was 
commenced in 1870 It comprised the establishment of a 
continuous chain between the Spanish frontier and Dunkerque, 
supporting the net on three base lines, and attaching it as far as 
possible to each of the parallel chains of the old triangulation. 
Also 4 new determination of the co-ordinates of the Panthéon, 
the fundamental point of the triangulation, the measurements 
of b&se-lires im terms of the international metrical standard, 
and the calculatiog of the new arc of meridian It was found 
that, starting from the Paris base-line, the network was verified 
at Perpignan, at a distance of 6°, to within I m 250,000 
Where the French system meets the English, Belgian, and 
Italan systems, the correspondence is fotfnd practically perfect, 
but on the Spanish frontier there exists a difference of r in 
65,000 at present unexplained The are between Dunkerque 
and Carcassonne, as now calculated, exceeds that of Delambre 
by 447m, or 1 m 20,000 —Essay on a general method of 
chemical synthesis, by M Raoul Pictet —On the fifth satel- 
hte of Jupiter, by M E Roger From the empirical formula 
for the distances of Jupiter’s satellites 


~ 0.03005 7" +e 


w= 8 3% 
log hyp @ = 8 oe 
the probable distances of any satellites yet undiscovered can be 
calculated It appears that there may be one at distance I 97, 
two others at I 6r and 1 27, or a single one at I 425, and others 
beyond the outermost satellite The distances of those already 
known are 2 50, 6 05, 9 62, 15 35, and 27 00 —On the trans- 
formations of dynamical equations, by M Paul Pamlevé — 
Lenticular liquid microglobules and their conditions of equih- 
brum, by M C Maltézos The smallest drops of a liquid jet 
fallmg upon another liquid often assume a lenticular shape, one 
surface of which is more curved than the other These are called 
microglobules Their diameters were measured, and thew 
volumes and masses calculated The production of micro- 
globules in all the liquids in Quincke’s table was experimented 
upon —Effects of weight on fluids at the critical point, by M. 
Gouy —Dilatation of iron m a magnetic field, by M Berget. 
An elegant experiment to exhibit the lengthening of an 1ron bar 
on magnetization, on the principle of Newton’s rings The bar 
ın question, provided with a cap of black glass, presses against 
the flat side of a plano-convex lens screwed to the same stand 
The bar is surrounded by a coil, which can be excited by a 
battery of accumulators Magnetization 1s at once indicated by 
the expansion of the rings On the dissipation of the electric 
energy of the Hertz resonator, by M V Bjerknes (see Wiede- 
mann’s Annalen, No 9)—On the equality of potential at the 
contact of two electrolytic deposits of the same metal, by M G 
Gouré de Villemontée —On the rotating power of the diamine 
salts, by M Albert Colson —Volumetric determination of the 


on the equation y? = x (xt — 1) by Prof W Burnside —Note on i alkaloids, by M E Léger —On the fixation of free nitrogen by 
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plants, by MM Th Schleesing, jun, and Em Laurent — 
Observations on the preceding note, by M Ducigux —Obsetva- 
tions on the preceding communications, by M rthelot —On 
~y achroglobine, a new respiratory globuline, by A B 
Gnffiths —-On the axinite of the Pyrenees, ifs forms angl its con 
ditions of occurrence, by M A Lacroix —On the subterranean 
river of the Tindoul de la Vayssi¢re and the springs of Salles- 
la-Source (Aveyron), by MM E A Maftel and G Gaupulat — 
On the comparative anatomy of the stomach in Rumiantsp by 
M J A Cordier —-Remarkmon some means of defence m the 
eeolidians, by M E Hecht —On the evolution of the brachial 
apparatus of some brachiopods, by MM P Fischer and Ð 
(Ehlert --On the mechanism of solution of starch m plants, by 
M A Prunet —On the diuretic and ureapoiette action of the 
alkaloids of cod-hver oil on man, by M J Boutllot —Results 
obtained at the ciystal works of Baccarat by the mtroduction of 
metastannic acid into putty powder, by M L Guérouly 
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Physiological Society, October 14 —-Prof Munk, presi- ' 


dent, m the chair —Prof Kossel gave an gccount of further 
researches on nucleic acid, a compound which, in unfon wish 
albumin, composes the proteids of the cell substance In earlier 
researches he had studied the acid as derived from yeast cells 
and salmon-milt, and found that while the substances obtained 
from these two sources differed in many respects, they resembled 
each other m that the ratio of phosphorus to nitrogen was 1n both 
as I to 3,andthat they both yielded nu@lein-bases during their 
decomposition More recent researches on the nuclein derived 
from the leucocytes of the thymus gland have shown that the 
nucleic acid ıt yields 1s more like that from milt, and resembles 
the product obtained from yeast even less than does the product 
from milt The relationships of nucleinic acid to the chromatin 
bodies of the histologists were minutely considered —Prof Gad 
brought forward a theory of the excitatory process in muscles, 
based upon the theory of Fick, but further developed and, sup- 
ported by experiments on tetanized muscles 
2 a è 
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on the Farthquake Shocks which occurred in the British Isles and 
France during the Month of August, r892 Prof Hull, FR S 

\‘LINNEAN SOCIETY at 8 -—-A Theoretical Origin of Endogens through an 
Aquatic Habt Rev Prof Henslow —n the Buprestidss of Japan and 
their Coloration G Lewis 

Cuemicat Socizry, at 8 —Flun sulphonic Acid T E Thorpe, FRS 
and Willam Kiman —The Interaction of Iodime and Potassium 
Chlorate T E Thorpe, F RS, and George H Perry — I'he Magnetic 
Rotation of Sulphuncand Nitric Acids and their Solutions also of Solu- 
trons of Sodium Sulphate and Lithium Nitrate Perkin, F R 
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E RS, and Miss Emily Aston —And other papers 
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mercial Electrolysis James Swinburne (Discussion ) 

LONDON INSTITUTION, at 6 ~Lancoln Cathedral (Illustrated) Rev Canon 


Edmund Venables 
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SUNDAY LECTURE Society at 4 —How Weather Forecasts are arrived at, 
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Arthur W Clayden 
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yle 
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Hy Power 
TUESDAY, NOVEMBER 22 
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Scotia Hon Parsons —Cockatoo Island Graving-Dock New 
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WEDNESDAY, NOVEMBER 23 

GEOLOGICAL Society, at 8 ~—Outline of the Geological Features of Arabia 
Petræa and Palestine Prof Edward Hull, F RS —The Marls and 
Clays of the Maltese Islands J H Cooke -~The Base of the Keuper 
Formation in Devon Rev A Irving 

Soctetv or Arts, at §—Cremation as an Incentive to Crime F [Sey- 
mour Haden 
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* ANIMALS RIGHTS 


Ammal’ Rights By H S Salt, (London Bell, 1892) 


HIS little volume is divided into thie main parts, thé 
principle upon which the rights of animals are 
founded, the vanous ways in which they kaye been 
infringed, and the reforms necessary to segue teir full 
recognition Notwithstanding, however, the logical form 
in which the subject ıs thus set forth, the book ıs absdé- 
lutely useless both from the ethical and the practical 
points of view In the first place the aythor nowhere 
attempts to define the relative value of the lowet @nimals 
as compared with the human race, and dithof&gh he çer- 
tainly allows that they possess less “ distinctive individu- 
a ality,” he condemns the use of the terms by which they 
are commonly designated (such as dumb beast, live stock, 
or even animal), on account of the imputation of m- 
a feriority which is involved in them 
He seems to be totally unaware that not only 1s the 
natural affection of animals far less enduiing, and their 
intellect immeasurably weaker, but that of morality, 2 ¢ 
the doing of mght for right’s sake alone, unswayed by 
personal feeling or the influence of others, they have 
absolutely ne conception whatever 
Ignoring, however, these fundamental distinctiotts from 
which the subjection of animals inevitably follows, Mr 
Salt at once proceeds to enunciate his theory of their 
rights 
This whole question, however, 1s thrown into absolute 
chaos by the fact that, for subsequent dealing with the 
practical aspects of his subject, the author has equipped 
himself with not merely one but two definitions of 
animals’ 1ights, differing from each other so widely that 
while the one involves the unconditional prohibition to 
kill, eat, or use any harmless animal, the othe: would 
admit of all these things being done for good cause 
shown Thus on page 9 we find that they have the right 
to live their own hves with a due emeasure of that 
restricted freedom of which Herbert Spencer speaks, 
ze the freedom to do that which they will, provided they 
‘infringe not the equal liberty of any other. Except, 
therefore, in the case of the beasts of prey, who no doubt 
would “will” to eat man if a convenient opportunity 
offered, the liberty to sacrifice the hves of ammals for 
human food or indeed to employ them wh any way is cut 
off without reserve Turn, however, to page 28 and we 
find that this freedom of animals ıs no longer restricted 
merely by the equal freedom of others, but ıs also 
“subject to the limitations imposed by the permanent 
needs and interests of the whole community” A life of 
dieness and a death from disease or old age and stai- 
vation are no longer secured to them, and the whole 
principle of the subordination of the interests of the 
lower race to those of the higner 1s conceded 
From the confusion of mind thus eshtbited suggestions 
of practical] value can scarcely be expected, nor indeede 
do we find them in the succeeding parts of the work 
Thus we are told that “the contention that man 1s not 
morally justified in imposing any sort of subjection on 
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the lower animals” ıs one which the author “ desires to 
keep clear of’ and pronounces to be “ an abstract ques- 
tion beyond the scope of the present enquiry,” yet, as he also 
states “hat no human being 1s justefied in considering 
any animal as a meaningless automaton to be worked, 
tortured, or eaten forthe mere object of satisfying the 
warfts or whens of mankind,” we would submit that he 
has not kept clear of the matter at all, as we cannot call 
to mad any forms of subjection whitch ate not included 
in these three 

Inehis discussion Of the treatment of dome’tic animals 
we would only draw attention to that passage wherein the 
degrading practice of pampeying lap-dogs ıs rebuked as 
unworthy of their moral dignity! In the succeeding 
chapters the employment of animals in personal decora- 
tion, sport, and scientific experiment is dilated upon and 
condemned, and it then only remains to consider the 
question of the reforms which ought to be instituted, 

The first remedy proposed 1s that of education Weare 
all to be taught to be humane, but seeing that this has 
been, for courtless generations, carried into effect by 
almost every mother with almost every child, the sugges- 
tion can hardly be accounted novel nor need any great 
changes in the present condition of affairs be expected 
fromit Further, there must bea crusade preached against 
the disregard of the kinship of animals to ourselves, and 
the laugh must be turned from the so-called sentiment- 
alistse (ze those agreeing with the author’s views) 
agaigst cprtain flesh eaters, sportsmen, and scientific 
experimentalists, whom he seems to have in his mind’s 
eye, and who, seeing that he represents them as advancing 
absolutely foolish reasons for practices which they could 
easily defend on common-sense groumds, are veiy properly 
described by him as “cranks” š 

The second reform 1s to be found ın legislation, and ıt 
might naturally be supposed that this should first be 
apphed in that case which Mr Salt considers to be pro- 
ductive of the greatest bulk of suffering, namely in that 
of flesh eating But this ıs not so, he has already said 
that it 1s no part of his present purpose to advocate 
vegetarianism, and he discreetly leaves it to look after 
itself Then after suggesting that the worrying of tame 
animals might be classed as baiting, and that ım- 
provements (though what and how he does not say) might 
be made in the transport of animals, and by substituting 
public for private slaughter-houses, he demands that 
the full fury of the law should be turned on to scientific 
experiment, which must be totally abolished 

The demand thus made he bases on two grounds — 
(1) That nothing is necessary which 1s abhorrent to the 
general conscience of humanity, and (2) That it involves 
hideous injustice to innocent animals, quoting with 
approval Viss Cobbe’s, ın this case, specious axiom, that 
the minimum ofall possible rights ıs to be spared the 
worst of all possible wiongs 

How far either of these arguments 1s applicable here 
we propose to briefly touch upon 

In the first place no proof whatever exists that scien- 
tific experiment zs abhorrent to the general conscience, 
seeing that England ıs the only country where it 1s even 
under legislative supervision, that there, after the most 
careful deliberation, it 1s freely allowed on good cause 


shown, and that the whole body of those qualified to 
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judge strongly advocate it Supported, therefore, as we 
have shown it to be, by the legal and moral, sanction of 
the civilized and scientific world, it follows that the 
“ general conscience” of which Mr Sak speaks must find 
its local habitation in the minds of a class of persons 
about as enlightened as those who fomented the riots 
against the study of anatomy, a noisy and volent agta- 
tion, which has died t@e natural Meath of ignorant 
prejudice . 

For the refutation of the second proposition, viz * that 
of the cruel wrong done to an innocent animal by sacri- 
ficing it for the good of others, we must refer Mr Salt to 
his own principle of animals’ rights, in which the freedom 
conceded to them to live thet own lives 1s very properly 
made “ subject to the limitations imposed by the perma- 
nent needs and interests of the community,” and we fail 
tosee how the log.cal application of an acknowledged 
right can be supposed to involve the infliction of a “ crue} 
wrong ” 

The contention of the scientific expetimentalist 1s 
exactly that which is here conceded by Mr Salt, viz that 
the interests of individuals of te lower race must 
morally be treated as subordinate to those of the higher, 
and that while men are bound to benevolently regard all 
harmless animals, and never to inflict pam upon them 
wantonly, they not only may but ought to do so when the 
suffering thus caused is but one-tenth in intensity and 
one-mullionth in quantity of that which itis designed to 
avert from both mankind and the lower animals The 
whole matter 1s ın truth a rule of three sum, aid uflless 
the anti-vivisectionist can successfully demonstrate that 
the scientific statement of accounts is false, his outcry is 
but the confession qf the immoral fact that, rather than 
inflict an infinitely less amount of physical suffering upon 
some individuals “of a lower race, he wilfully prefers to 
perpetuate a far greater amount of both physical and 
psychical agony among the whole community of animals 
and men When such an avowal of callousness can be 
seriously advanced in the name of humanity we are 
tempted to believe that chaos 1s come again 

We should not omit to mention that Mr Salt appears 
to be an ardent republican, and that he looks for the 
advent of his animal millenntun upon the establishment 
of an “enlightened sense of equality,” but whether of 
men with animals, of both with insects, or all three with 
bacteria, he does not say, nor are we concerned to 
enquire 





ELEMENTARY PHYSIOGRAPAHY 


A Description of the Laws and Wonders of Nature 
By Richard A Gregory, F.RAAS (London Jos 
Hughes and Co) 

OTWITHSTANDING the numerous text-books 
that have been issued from time to time on this 
subject, ıt seems to Mr Gregory that there 1s still room 
for another, for whose appearance, however, he apologizes 
and offers an explanation 
A work on physiography ts not, as some people, who 
ought to know better, seem to think, limited to the study 
of physical geography At least thatis not the view, the 
author emphatically asserts, of Profs Judd and Lockyer, 


NO. 1204, VOL. 47] 


e 

whose opinion in this matter 1s final for the stuflents 

interested Nether ıs it a work on astronomy nor 

cĦemistry, nor geology, nor any specialized science, whose 

aim and scope are recognized and defined, theugh doubt- 

less 1t1s allied to all As soon as an author treats of any 
of these subjects in detail, he is travelling beyond the 
i record To this fact Mı Gregory is fully alive His 
, Sbyect, if we hawe ‘understood him correctly, consists 

rather in showing that some knowledge ofall branches Sf 
' physical s sqence 1s necessary for the pursuit of one, and 
, this hart of, general knowledge he considers comprised 
| under the generic term, physiography. It ıs the kind of 
| wfformation which every so-called educated person ought 
| to possess, and without which he 1s not educated 
e jt may not seem a very ambitious task to write a book 
to meee the requirements of a syllabus, and our author 
$ thinks it®n@ces#ary to defend himself against the charge 
s of producing a cram book, addressed to the few ambitious 

of possessing a South Kensington certificate 
| task need not be the less useful or fhe less necessary on 

that account Indeed, there 1s one circumstance Con- 
| nected with the appearance of this book which 1s very 
satisfactory, and should be a subject for congratulation. 
1 The author asserts that the book ıs rendered essential 
| from the fact that the examiners have found it necessary 
or desirable to raise their standard for examination 
This means that the Department has proved, that the 
| general character of the education given to tnose classes 
from #bich the candidates for exammation are drawn 
Was so improved that a greater amount of information 
can be demanded than was formerly the case 

But independently of the fact that the author addresses 
himself principally to those preparing for the ordeal of 
examination, he has produced a very readable book, a 
| httle too much like an encyclopedia perhaps for ordinary 
tastes, but replete with a vast deal of information, by no 
means ill-arranged and generally expressed with exact- 
ness, but the effort to impart and to treat lightly and 
discursively of many branches of information 1s apt to 
give to the book a disconnected and incoherent aspect, 
and this is the principal defect that can be urged against 
the work As sooa as a subject is introduced ıt 15 neces- 
sary to drop it, because to pursue it ın detail would be to 
enter into the domain of some science whose limits are 


for instance, we have a chapter on water (1ts composition 
and different states), which it might seem very desirable 
to pursue at greater length , but as soon as the student 
gets interested, without a word of warning the subject 1s 
dropped, and he finds himself introduced to the method 
of measuring angular space and time This naturally 
| leads on to some preliminary account of astronomy and 
astronomical methods, ending with the measurement of 
the day and year, and then, on turning the page, the 
| reader 1s not allowed to continue the subject, but 1s 
invited to consider the composition and characteristics of 
common rocks This incoherency is perhaps imsepar- 
able from the subject, but we think the author might 
have developed his intioductory chapter at greater length 
eand put his scheme and sequence of thought more fully 
before his reader, so as to prepare him for these sudden 
deviations from continuity 
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fixed, and to which further discussion properly belongs— > 
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It ıs instructive to notice that as educational treatises 
are improved ın character and prepared by those quak- 
fied for the tagk, the reverent superstition which has 
for ages surrounded certain errors and fallacies, that 
have done duty for scientific reasoning, 1s being remorse- 
lessly swept away The so-called proof of the sphericity 
of the earth, based upon the fact that ships have sailed 
reund it, Is not quoted now, even by incompetent teachers, 
with the same satisfactory conviction that was formerly 
accorded to it, Mr Gregory gives a diagrams which 
ought to convince the, most antiquated stltoolmistress, 
but such myths die hard Similarly with our fneng 
“the burning mountain,” which has frequently been re- 
garded as ån adequate definition of a volcano—that tog 
1s meeting with its deserts , but this will tal@ a ghlllonger 
time to kul, let Prof, Judd and others ingst 4s they will 
Many instances will occu: to every one who has com- 
pared the carefully compiled text-books of to-day with 
those that were popular only a few years back, and no 
faot marks more emphatically the rmprovement, or the 
necessity for improvement, in educational treatises 
Definitions, to be accurate and adequate, will always be 
a source of trouble to the writers of elementary books, 
and the author of the present work has no doubt been 
exercised to combine the necessary accuracy and sim- 
plicity We cannot think that he has always been 
happy, but where so much 1s admirable ıt would be un- 
grateful to dwell upon small blemishes, and can qnly be 
permitted with the view of securing their improvement 
or removal in a future edition 

The definition of meridian as given on page 105 and 
again at page 151 ıs susceptible of improvement, and it 
is certainly incorrect to describe a sidereal day as the 
interval of time that elapses between two successive 
transits of the same star Such little slips must be due 
to the hurry of production, as that on page 382, where 
we are told to determine the position of the north point 
by observing the “shadow of the sun” We should have 
thought the shadow of the object would have been more 
convenient And again, on page 407, what 1s meant by 
the sun’s “regular diameter”? But such little slips as 
these do not materially detract from the merit of the 
book, which we heartily commend to the thoughtful study 
of those for whom it has been written 





SCIENCE AND BREWING 


A Handy Book for Brewers By Herbert Edwards 
Wright, MA (London Ciosby Lockwood and Son, 
1892 ) 

THE author claims that the principal aim of this book 

is to give the conclusions of modern research in so 
far as they bear upon the practice of brewing We 
gathered a different opinion on first opening the volume, 

for facing the title-page there stands conspicuously a 

trade advertisement of a firm manufactuiing a patented 

article used by brewers, stating that this article is 

“ referred to in the work,” and ‘ for further particulars see 

advertisement at end of book” To any one at all 

famihar with the way in which quasi-scientific article8 
are so frequently to be met with in the literature of 
brewing written for the furpose of advertizing their author 
or some other thing, it would be only natural to conclude 
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that the advertisement quoted was the real clue to the 
origin of thisevolume, and wonder at the unusual clumsi- 
ness with evhich 1 was made so evident However, we 
afterwards meet with the following statement in the 
author’s preface “ Having found after the sheets had been 
finally passed, to the pi Pinter, that the publishers considered 
it would be @ useful, feature in the book to insert a few 
advertisements of matteis interesting to brewers, he 
wishes it to be clearly understood that he has no personal 
interest ın the matter ” A little prejudice perhaps 
remained ın our mmd even after reading this disclaimer, 
but in justice to the author we may say at once that a 
perusal f the book has removed ıt We sympathize 
with him in having a publisher whose disinterested 
over-zeal for the convemience of his readers has given 
his book such aa unpleasant first impression 

From a scientific point of view, ‘in one respect the 
Practice of brewing compares with the practice of 
medicine, in that the complexity of vital processes has to 
be encountered ın both, and through our present ım- 
perfect state of keowledge of these questions, the 
practice of both 1s based very largely on empiricism 
Fortunately for the brewer, the life functions with which 
he has to deal so largely belong to the more simple forms 
of life, and the vast strides which have been made the 
last few years in our knowledge of the microphytes, and 
the physiological processes of the higher plants, have 
probé@bly placed him much nearer to a sound scientific 
basis on which to rest his practice, than 1s the physician 
who has to deal with the vital functions of the most 
higkly developed organism But even yet empiricism 
rules many detatls of the brewer’s practice, although re- 
search 1s gradually throwing true light upon them , there- 
fore any writer who, in the present, state of things, 
attempts to bring scientific knowledge and the practice 
of brewing together, has a very hard task before him in 
order to clearly make his readers understand the relative 
position in which the two stand at present Mr Wright 
has with much diligence gathered together the results of 
a large amount of research work bearingsupon the dif- 
ferent stages of the brewing process, but we do not think 
that he has been always happy in selecting only the 
most trustworthy of these, neither are we pleased with 
the way in which he sets them before his readers to ex- 
plain, or at any rate throw hght upon, the different stages 
of the manufacturing process It is a very difficult task, 
as we have just intimated, and we believe that the author, 
who is evidently a scientific man as well as a practical 
brewer, could have improved upon these parts of his 
work, at any rate we are quite sure that with due con- 
sideration he could easily have improved upon the 
general arrangement of his subjects, which is badly con- 
sidered, and must be very confusing to a student not well 
acquainted with his subject 

We also regret that space is wasted in devoting a 
chapter to an attempt to teach the science of chemistry 
to the reader Some such mistaken attempt is frequently 
made in technical works treated scientifically, but a 
greater waste of paper can hardly be imagined, For 
instance, 1n the present case we have a chapter starting 
with a description of the elements and the atomic theory, 
which positively, in less than thirty-five pages, professes 
to lead the reader up to the consideration of the con- 
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stitution of the carbo-hydrates and the amido-compounds 
What can be the use of this sort of writing, however well 
done’ No student not already well groundeden science 
generally can hope¢o get any 1eal advantage fr8m those 
parts of this book that are devoted to the scientific con- 
sideration of the details of the brdwing process, and we 
wish the author had boldly recognized thiSevery evident 
fact > 

Apart, ın a manner, from the more scientific postioùs 
of his book, the author gives us his views on the em- 
pirical questions of brewing, and also*on the arrangement 
of a brewery and its plant, with the authority of much 
experience Here is common ground on which all in- 
terested in brewing meet, and we recommend the author's 
conclusions as worth their attention At the end of the 
volume we find a novel feature in a synopfic table of the 
malting and brewing’ processes, giving side by &ide the 
time, working memoranda, physical changes, and chemie 
cal changes of each process, an epitome which ıs hkely 
to be useful to many readers A good index also adds 
value to the book A 

Although we do not think that the author in writing 
this book has been very successful in meeting the 
requirements of young students of brewing, yet there is a | 
large amount of information contained in the 516 pages 
of the volume which will repay a careful perusal by 
those more advanced in the study of the scientific 
aspect and practice of brewing 





OUR BOOK SHELF 


A Manual of Veterinary Physiology By Vety -Captain | 
F Smith, MRCVS (London Ballitre, Tindall, 
and Cox, 1892) æ 


THE publication of this work ought to delight the heart 
of the vetermary student, for hitherto in his pursuit of 
physiological knowledge he has been compelled to rely 
upon works which deal exclusively with the human sub- 
ject However excellent such works may be and well 
adapted to the requuements of the human physiologist, 
they must necessarily contain much which 1s only of 
secondary importance to the veterinary student, and ab- 
solutely nothing concerning many questions which to him 
„re of vital interest For example, how needful to him 
is a thorough knowledge of the physiology of the horse’s | 
foot—the seat, as he 1s afterwards to learn, of manifold 
diseases Yet clearly the consideration of this subject 
1s outside the range of human physiology Similarly the 
composition, digestibility, and feeding properties of the 
foods supplied to the various domestic animals are to him 
matters of paramount importance Yet here again he finds 
himself left in the lurch by the standard works on human 
physiology Such considerations amply indicate the 
necessity fo. a work of the kind now before us and cause 
us to wonder that the veterinary profession should have 
had to wait so long for its publication Though several 
first-rate treatises on veterinary physiology exist in French 
and German literature, Captain Smith’s 1s the first at- 
tempt, we believe, to deal with the subject in its entirety 
in this country 
We can heartily congratnlate the author on the manner 
in which he has performed his task He writes in a con- 
cise but precise style Bearing in mind how many sub- 
jects the student ıs supposed to take up and master ina 
comparatively short time, the author has omitted, and 
we think wisely so, the details of physiological experi- 
mental methods and descriptions of elaborate mechanical 
appliances employed in the laboratory 
The value or usefulness of the horse depends so largely 
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upon Its powers,of speed or draught that a knowledge of 
its locomotory apparatus 1s obviously imperative to the 
véterinarians During recent years much light has been 
thrown upon the*subject of animal losomogion by the 
elaborately devised experiments of Stillman and Muy- 
bridge, carried out,as is well known, by rħeans of instan- 
taneous photography Captain Smith furnishes a capital 
résume of the conclusions derived from these experiments 
&nd a number of plain, simple diagrams aid the reader 
considerably in comprehending the subject K 

Theghfsiology of the horse’s foot is dealt with ina 
somewlft ‘short chapter The author adheres to the 
theory of the expansion of the foot at its posterior part 
witen the weight of the body is infpyosed thereon Itisa 
stbyect which has often been hotly debated, and its 
discussion will probably be again reopened in the co- 
Wmns of the veterinary periodicals The chapter con- 
chides swath “ome half-dozen rules on physiological 
shéeing, & Gopy,of which might well be suspended and 


P acted upon in every place where the Shoeing of the horse 


*is carried on 
The book 1s well printed, neatly bound, and published 
at a very reasonable price (ros 64)” Horse-owners as 
well as veterinarians will find its perusal attended wath 
profit as well as interest W F.G 


The Principal Starches used as Food, By W Griffiths. 

(Cirencester Baily and Son, 1892 ) 
THIS little book of 62 pages will be found useful by 
analysts and others who are interested in the examination 
of foods The author has collected togethe: short 
descriptions dealing with the origin and microscopical 
characters of the different starches met with ın com- 
merce-fthe ariowroots, tapioca, sago, the starches of 
osr common cereals, and of millet, maize, rice, the bean, 
the pea, the lentil, the potato, and so forth These are 
classified accoiding to the natural orders of the plants 
from which they are derived, and the descriptions are 
accompanied by remarkably good photo-micrographs, 
which indicate at a glance the peculiarities of the differ- 
ent varieties The mode of classification serves to bring 
out the resemblances which often exist ım starches 
obtained from plants of the same natural orde: Since 
the microscope alone can be employed in attempting to 
trace the origin of a starch, and bearing in mind the 
extent to which it is now used as an adulterant, this 
handy little book will no doubt supply a want 

Three clerical errors were noted On p 47 “femt” 
should be “faint,” and “not” 1s evidently omitted in 
line three from the bottom Onp 48 “ character” should 
be “characters ” 


Les Alpes Francatses 
Selentrfique Contemporaine (Paris 
et Fils, 1893 ) 

WE cannot call this a successful book A mixture of 

condensed statistical information and of popular descrip- 

tive writing 1s not much better than a stirabout of 

Liebig’s extract and of trifle-whip — Fixity of purpose on 

the author’s part 1s also wanting Doubtless the French 

Alps cannot be separated from the rest of the chain, but 

for a book of only 286 pages all told, this contains too 

much about the Central, Pennine, and Eastern Alps 

The geological part ıs sketchy, and not always very ac- 

curate The author repeats the old mistake about the 

“variolite of the Durance forming a fringe to the eupho- 

lide,” though the question was settled by the elaborate 

paper of Messrs Cole and Gregory, published in the 

Quarterly Journal of the Geological Society for 1890 

The ilustrations are numerous, few, however, of them 

are good, and several very bad There 1s no index. 

The work, m short, ıs a piece of book-making, charac- 

teristically French in style, and 1s not a valuable addition 

to the library either of the moungain-climber or of the 
man of science, 


Par Albert Falsan (Bibhothéque 
J B Bailhère 
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LETTERS TO THE EDITOR 


{The Editor does not hold himself responsible for opinions $x- 
pressed dy hw correspondents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thes or any other part of NATURE 
No notice ıs taken of anonymous communications } 


The New Comet 


e 
o THE cdmet discovered by Mr Holmes on November 6 was 
observed here on November g at 5h 50m , and foundgo consist of 
a very bright circular nebulosity with central condensay@ The 
diameter of the comet was 5/ 41” ` « 
Itwasre observed on Nqvember 16 at roh 45m and its phyycal 
appearance seemed to have undergone a complete transformatiog 
The diameter had increased to 10’ 33”, and the cometary material 
had become, much fainter and more irregular The nucleus was 
now in the form of a bright streak, and this was enveloped ing 
large famt coma A small star was seen ju®& Ne of, the w 
extremity of the nucleus, and the latter seemed copposede of 
knots of nebulosity © aa 











Nov g, 5h som 


Nov 16, roh 45m 


On November 19, 14h 15m , the comet was seen again [Its 
general aspect was much fainter, and ıt exhibited a further ın- 
crease 1n dimensions I carefully determined its diameter as 
14’ 30”, but the outlying portions were very tenuous and in- 
definite 

From Berberich’s elements given in Edinburgh circular No 
33, 1t appears that the comet ıs moving rapidly away from the 
earth The great increase in tts apparent diameter is therefore 
not a little remarkable On November g the comet was about 
203 millions of miles distant from the earth, and tts real diameter 
must have been 333,000 miles On the 16th this had increased 
to 652,000 miles By the 19th the comet's distance had become 
217 millions of miles, and its real diameter 925,000 In ten days, 
therefore, the cometary material expandedenearly threefold 

Bristol, November 20 W F DENNING 


The Light of Planets, 


A FEW facts relative to this subject may be interesting At 
Plymouth on August 12, about 9 o’clock, favoured with a beauti- 
fully clear horizon, the brilliancy of Mars was so great that it 
cast a distinctly blick shadow on a piece of white paper from an 
ordinary walking stick held at a distance of*44 inches, the out- 
line of the hand, under the same conditions, was also easily per- 
ceptible A faint, yet decided, darkening of the white cliffs of 
the shore was caused by a person standing upright—the slope 
being about 45° The point of observation was at the extreme 
north-west of the Sound, and the splendour of the planet’s hight 
reflected from three or four miles of water is perhaps unrivalled 

The hight of Jupiter has often enabled me, when using the 
telescope at a southern window, to make drawings and such 
references to books, &c , as were found necessary, without any 
other illumination Joun GARSTANG 

Springwell House, Blackburn, November 21 


Rutherfurd Measures of Stars about 8 Cygni 


In order to prevent any possible misapprehension in connectiog 
with your notice (NATURE, vol xlvi p 619) of Mr Rutherfurd’s 
measures of the stars surrounding 8 Cygni, may I call attention 





to the following ?—The two stas of Argelander, 27 3435 and 
28 334 , concerning which a doubt 1s expressed in my paper, 
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are certainly lacling on the Rutherfurd plates If they were 
present they wSuld be very near the edges of the plates, and it 
1s for this reason that I doubted whether we should expect to 
find the @t all ‘Tehestar numbered 28 ın the Rutherfurd list, 
which appeared only as a sort of elongatian of No 27 on a plate 
taken at this Observatory, April 19, 1892, ıs one of the com- 
ponents of 32539, as was pointed out by Mr Burnham in the 
Astyononucal ¢fournal, No 268, and by myself in the same 
journal, No $66, HAROLD JACOBY 
Columpia College Obsei vatory, New York, 


` November 11 


The Alleged “Aggressıve Mimicry” of Volucelle 

MA PouLrton’s letter calls for few words ın reply I invited 
Mr Poulton to produce observations ın support of his state- 
ment that the two varieties of Volucella bombylans lay in the 
nests of the bees which they *respectively resemble To this 
invitation Mr Poulton has notiesponded He tells us that his 
account represented ‘ʻa very general impression”, that the 
sameeim pression fas been set forth in a showcase at the Museum 


€ ofethe Royal College of Surgeons, tħat even if he were mis- 


aken ıt was well, if through his mistake the truth shall the 
more abound It1s thus admitted that in making that statement 
Mr Poulton relied not on original authorities, but on the 
general impressions of others That these impressions are 
in any Sense correct there 1s as yet no evidence to show 

Compared with thi% Mr Poulton’s error as to Bombus 
muscorum 1s of course comparatively trifling and it would be 
useless to pursue the matter, were it not for discoveries made 
m the process of unravelling it 

I pointed out that V dJombylans ıs common in nests of B 
muscorum, a bee which it does not resemble Mr Poulton in 
reply maintains the opiion that V bombylans var mystacea 
does resemble B muscorum In defence of this statement he 
refers,to (I) the showcase at the Royal College of Surgeons, 
where the resemblance 1s set forth , (2) a recent book, ‘* Animal 
Int@ligenw,” by Mr Lloyd Morgan, where the resemblance 
1s again asserted and illustrated by figures of imsects in the 
similat showcase at the Natural History Museum 

In following up these clues I came to unexpected results 
(1) There is at the College of Surgeons a showcase, as stated, 
illustrating the hkeness of Volucelle ®% humble bees The 
label states that ‘‘the resemblance enables them [the flies] to 
escape detection ” Two bees are exhibited bearing a good like- 
ness to the val mystacea, and, as Mr Poulton says, they are 
labelled ‘* B suscorun” The one, however, 1s a worker of 
B sylvarum L , and the other is probably a male of the same 
species Neither can be mistaken for B muscorum, which they 
do not resemble 

(2) At the Natuial History Museum bees of several species 
are shown beside tae Volucelle, with a similar statement that 
the resemblance enables the flies ‘‘to enter the nest of the bee 
without molestation ” Not one of these bees is B muscorum, 
nor are any of them said to belong to this species, for no names 
are given Nevertheless, on turning to Mr Lloyd Morgan’s 
book, which I had not before seen, I find the statement (p 90) 
that V domdbylans ‘closely resembles” B muscorum, the 
passage continuing in the words of the Natural History Museum 
label Figures are added showing the two forms of V domdbylans 
and two very different bees, doth marked “B muscorum ” 
Now the figures are from photographs of certain specimens in 
the showcase, and on reference to the specimens ın question, it 
appears that one of them 1s a yellow-banded humble bee (per- 
haps B hortorum), while the other 1s one of the red-tailed 
humble bees! These two are put out to match V bombylans 
and the var mystacea respectively, and of course have no hke- 
ness either to each o-her, or to B muscorum, though both are 
referred to this species by Mr Lloyd Morgan 

Mr Poulton’s choice of Z muscorum as a form resembled 
by the var mystacea probably therefore arose from the wrong 
naming at the Royal College of Sugeons How Mr Lloyd 
Morgan came to call the two different bees by the name B mus 
corum, which belongs to neither, I cannot tell Perhaps this 1s 
1n part an echo of Mr Poulton’s previous mistake 

Any one by reference to a collection of bees may easily 
satisfy himself that the common and ordinary B muscorum, 
with its bright brown thorax, does not resemble V domdylans, 
though this fly ıs common tn its nests, just as V pellucens lives 
in wasps’ nests, though it does not resemble a wasp 

In the absence of direct evidence 1n its favour, and inasmuch 
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as it 1s inconsistent with many ascertained facts which were 
specified in my first letter, the hypothesis @f ‘‘ Aggressive 
Mimicry ” should surely be withdrawn s 

No speculation 1s needed to enhance the exceptionally inter- 
esting facts of the Variation and the resemblances ofthe Volu- 
celle If a number of people will set to work on this problem 
in the way suggested, there 1s, I think, ẹ fair chance of consider- 
able results It was in the hope that such effogt may be made 
that I drew attention to the matter, and J am relly sorry*that 
Mr Poulton should be huf thereby. Nevertheless, I cannot 
but regard his account of the matter as an example of the way 
m which statements pass on from one writer to anothef, but 
prove on inquiry to be baseless WILLIAM BATESON 

St John’s College, Cambridge, November 14 ° 





Parasitism of Volucella 


Mr Bareson’s interesting discussion of the relatioifs between 
Volucella and the species of Bombus (NATURE, vol, xlvi p 
585) suggests the followmg observations —The nest of B 
muscorum 1s made without much effort at cogcealment on the 
surface of the grounde If accidentally disturbed thé inmates 
set up a peevish buzzing, which, no doubt, answers the purpose 
of warning off ordinary intruders, Yet Z muscorum is of a 
patient and gentle disposition, and will put up with a good deal 
of maltreatment before using its sting Its sting, moreover, 1s 
less venomous than that of either of our other common humble 
bees It apparently trusts to the repufation of its genus for 
protection from annoyance Such a creature would seem 
marked out by Nature as the very host to be imposed on by a 
parasite like Volucella, which, on the other hand, may need 
all its cunning to come round an irascible being lihe Z lape- 
darius, or even like B hortorum, And, in fact, as Mr Bateson 
points out, we find ıt multiplying abundantly at the expense of 
the first named bee, and less frequent in the nests of the other 
two Notwithstanding this, Æ muscorum appears to be 
certamly no less successful than either of the others in the 
struggle for existence W A Hasr 

Falmore, Carrowmena, co Donegal 


Optical Illusions s 


THE illusion of the Gothe arch ın NATURE (vol xiv, p 31)1S 
too good to have a rival, but simple Norman arches occasionally 
practise a deception-of some subtlety In certain cases they seem 
to be of the Moorish horse-shoe form , this happens when the 
semicircle does not spring at once from the capitals of the Norman 
columns, but has a short intervening vertical space of masonry 
Architects are familiar with the effect, and call these arches 
stilted , they say the stilts are commonly vertical, although 
Norman walls have no doubt sometimes fallen away from the 
upright course , I suppose the eye ıs quick enough to perceive 
that there 1s more than a semicircle, while the mind 1s gulhble 
enough to infer that the curvature 1s continued In Winchester 
Cathedral there are some good illustrations of this appearance 
Winchester College, November 12 W B Crorr 


A Strange Commensalism—Sponge and Annelid 


A CURIOUS case of what I believe to be definite commen- 
salism between members of these two classes came under my 
notice the other day when collecting, and, asit 1s, so far as I 
know, a new instance im this interesting inter-relationship 
between animals, I venture to record 1t 

Several large patches of crusting orange red sponge attracted 
my attention because of the peculiarly emphatic markings of 
what appeared to be the oscula They were suspiciously unlike 
anything spongiform, so I secured some good pieces of the sponge 
for further investigation Sections proved them to belong to the 
Mrcrociona plumosa of Bowerbank, but the supposed oscula— 
which to the naked eye appeared as innumerable tiny black 
specks, each surrounded bya grey rmg-——proved to be, when the 
mass was teased out in water, in reality the ends of tubes 
inhabited by an eyeless Lescodore (L caca, Cirsted) Fully 
forty could frequently be counted in a square inch 

The conclusion I come to after examination ofa large number 
of specimens 1s that actual benefit 1s mutually given and received 
by each of the two messmates , the sponge gaining considerable 
support and extra consistency from the numerous comparatively 
wiryupright tubes There is also the question whether the 
excreta of the worms 1s of any food value to the sponge On 
the part ofthe worm, there 1s little doubt that ıt finds a valuable 
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protector in the sgonge which by the way 1s characterized by an 
intensely rank smell of garlic(waining odour?) I haveseen no 
swns of this sponge being preyed upon by any animal, so we 
may conclude its pr@tective devices of spicules, odour or taste 
are fairly successful A worm whose tube ıs sunk Completely in 
its substance will naturally be very safely housed, and besides, 
the friendly water currents set in motion by the sponge cilia will 
bring much food matter to its very mouth 
e Bowerbank in his description (‘* Br Spongiade,” vol n 
P 134) writes of & specimen as “permeated by some small 
tubular zoophyte which it has coated with its own tissues, and 
from thgse*adopted columns defensive spicula are projected ”— 
evidenti% the same as I describe above, though he makes the 
mistake of constderipg the tubes as those of zoophytes instead 
ofethose of annelids From this {uotation, however, it 1s 
A@vident that the habit 1s widely spread, and not merely local. 
Here at extreme low-water the sponge grows exceedingly 
abundant, and the commensal worm seems always present 
*. ° James HORNELL 
Jerse? Biological Laboratory, November 10 
ee 4 
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° Induction and Deduction, 


Mr Drxon says that there are ‘‘at least thiee different kinds 
of mterpretation which may be put upqn the proposition, [An 
isosceles triangle has equal angles at the base] It may mean 
(1) the triangle used to illustrate this proposition has equal sides, 
therefore it has equal angles , or (2) [have conceived a triangle 
which has equal sides, therefore I have conceived one which has 
equal angles, or (3) the connotation ascribed by the adjective 
isosceles implies the connotation ‘ having equal sides ’ [? angles] ” 

He goes on to observe that the difference between either (1) 
or (2), and (3) 1s “ that this latter gives us no information about 
any real thing or concept, but only about what ıs implied by 
using certain terms,” that 1s, about the connotations of ‘‘1sosceles’” 
and ‘‘having equal angles” (‘‘equal sides” 1s of course a slip) 
But uf fconnotation refers neither to the attributes of ‘‘real 
things” nor to ‘‘concepts” (which I suppose means ideas or 
notions) what can it be that we ‘‘imply” by using the terms 
zsosceles, &c ? If we do not mean things, nor attributes of 
things, nor ideas, do we mean anything which can convey or 
contain information ? 

In Mr Duixon’s view the terms do convey information, but 
information which “clearly does not require to be based upon 
any real knowledge of things, but may be based solely on 
definitions of words" But must not definitions of words be 
based, in the last resort, upon knowledge either of things or of 
concepts——definitions of current words m some current sense, 
or even of strange words ın strange senses—as ¢ g 1f I say Abra- 
cadabra means ixtra-mixtra, and Triangle means abracadabra, 
and all abracadabras are four sided, and so on? With such 
propositions I may certainly frame syllogisms and arrive at 
**symbolical” conclusions, though I cannot see that I shall be 
doing anything to coavey information or to advance thought 

And when Mr Dixon says that the proposition ‘an 1sosceles 
triangle has two equal sides” has ‘‘ wide applicabilhty and use- 
fulness” because we ‘‘often find things which can fairly be 
called tsosceles triangles,” ıt seems clear that he himself cannot 
have taken the proposition at starting in a sense purely 
‘t symbolic” (in his meaning of that word) Tf he did, ıt would 
be little less than miraculous that an entirely arbitrary definition 
should happen so to fit actual experience, especially when we 
consider that other &qually symbolical mathematical propositions 
have an equal applicability 

I think it 1s probably true that we often do not depend, for 
our assent to complicated reasonings, on anything lke full 
‘* realization ın succession of the actuality of the relations and 
operations discussed”, but I cannot admit that such reasonings. 
do not refer to objects of experience or of thought Unless the 
terms did refer to something other than themselves, we could 
never assert S 2s P, or s =y 

I unfortunately krow nothing either of Pascal’s theorem or of 
the intersections of two conics, but I think that in the case of 
the individual isosceles triangle, my intuition that the equality 
of angles at the base 1s inseparably connected with equality of 
sides, gives me ample ground for believing ıt to be ‘‘ mathema- 
tically certam ” that every isosceles triangle has equal angles at 

he base, it 1s self-evident that the one characteristic cannot 
exist without the other That the isosceles triangle in question, 
if put under a microscope or tested hy some micrometer, might 


| turn out to be not ‘really ” isosceles, seems to be a perfectly 
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irrelevant consideration , and I have never been able to under- 
stand the stress laid upon ıt by acute thinkefs It 1s because 
the triangle 1s as fas as T can percezve isosceles, that I intuit at 
to be as far as J cgn percerve equal-angled eè 

It has, I ‘believe, been already explicitly recognized by cer- 
tam logicians that a ‘‘symbolically” proved conclusion need 
not give any actual information about ‘real things” Indeed 
some go further, but I do not know that any have gone so far 
as to say that it would not give any infgrmation about ideas— 
a]though perhaps this may be the logical coficlusion . 

Cambridge, November 10 E E CONSTANCE Jonrs 
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Ice Crystals i “f 


. 

Your correspondent, @ M Irvine (vol®xlvu b 31) will Gnd 
Jetters on this subject ın NATURE, vol xxxı pp 5, 81, 198, 
264, 480, and in vol xxx pp 461, 486 

Prof (?) McGee’s letter atp 480, of vol xxx1 , gives a list of 


communications on the same subject i earlier volumes Pd 
B ODD SMITH 
. 
a te e ee 


Ld 
The Late Prof Tennant on Magic Mirrors ° 


SEVERAL scientific fnends tell me that the late Prof Tennant, 
the well-known mineralogist, published some twenty or twenty- 
Vee ago a small pamphlet on Magic Mirrors Failing to 
find a copy evenin the library of King’s College, I invite the 
veaders of NATURE to assist me to discover one 

Sitvanus P THOMPSON 

City and Guilds Technical College, Finsbury, 

November 15 


On a Supposed Law of Metazoan Development 


UNDER the title of ‘The Relations of Zarve to Adult 
Forms,” I recently read a pape: before Section D at the 
Edinburgh meeting of the British Association Tha subject 
dealt with was of so extensive a nature, and the time available 
was so limited, that I fear much that was satd must have ap- 
peared vague and ill-founded, 1f not entirely incomprehensible 
The material of the essay had, indeed, been prepared with the 
antention of devoting at least an hour to its delivery as it 
happened, I found myself under the necessity of cutting out whole 
passages of my notes whilst speaking 

The few lmes of the report in NATURE (vol xlvi p 404), 
‘convey a very inadequate idea of what I armed at proving ın the 
paper, and hence I am tempted to offer a fuller account to the 
readers of this journal 

‘Lhe subject of the essay furnishes a problem which must 
anterest every embryologist, even though he should reject the 
conclusions to which observation and reflection have led me 

In working out the complete paper so many novel and con- 
firmatory points have been met with, so much of importance in 
the writings of the older embryologists, and more especially in 
the memorrs of Johannes Muller on the Echinoderm larvae, has 
been unearthed, that an extenston of the original plan of the 
work has been rendered necessary 

My conclusions, moreover, aie so much in conflict with pre- 
vailing doctri ies that any haste in producing the full argument 
would be unpardonable, although a preliminary sketch by way 
of clearing the ground may be justifiable On a subsequent 
‘occasion an attempt would be made to show how the researches 
of recent years had, with a few notable exceptions (such as the 
work of R S Bergh, J Kennel, and N Kleinenberg), tended 
away from rather than in the direction]of a recognition of 
the fundamental fact of an alte:nation of generations as undei- 
lying Metazoan development, ın that they had been concerned, 
for example, with unnecessary attempts at homologizing the 
t: mesoderm ” and its mode of formation throughout the animal 
kingdom 

If the fac's in support of my case should not be as complete 
a» the published researches of the last thirty years on the 
ontogeny of very many antmals might lead one to anticipate, 
the circumstance would have an obvious explanation 

With the death of Johannes Muller—a man whose brilliance 
as an embryologist was only surpassed by his greatness as an 
anitomist—there closed one chapter, and that one of the finest, 
im the history of comparative embryology What influence the 
publication of “The Orizin of Species” had upon the subse- 
quent progres» of the sciegce 1» too well known to need furthe- 
expatiation here The pernicious search after pedigrees, 
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P imuated by Haeckel, led to an era of activity during which 


every fact with Ao apparent bearings on phylogeny was ignored 
As a consequefice the work of Muller on the Echinoderm lat ve 
and the eway of Sgeenstrup on ‘‘ Alternation of Generations” 
became bee or less mere curtosities in the history of the science 
With little exception embryolozical speculation of the past thirty 
years has been naught elge than a pursuit of will-o’-the wisps 

lt behoves usguow to revert to the pith along which Yohannes 
Muller labouted é 

My own embryologtcal conclusidts, like those of contempor- 
aries, have not hitherto been influenced by the BUA Hs Sodas 
works of Muller, for it was not until after my paper had been 
read that a first study of the Echinoderm memoirs convinced me 
how early he had anticipated what follows 

Before passing to the subject, one further remark may be 
permissible Owing to lack of time when reading the paper, 
no opportunity offered itself for pointing out the analogy which 
obtains between the suggested mode of Metazoan development 
and the accepted fact of an alternation of genetations in the 
life histories of all plants above the lowest Thallophytes 


«| Furthermore nothing was said about thg mode of formation of 


the “mesoderm ” in certain cases as one o1 more outgrowths of 
@he endoderm , although the writer was fully alive to the ex- 
planation which from his standpoint could be offered This 
and othe: questions of alike character would receive consideration 
in the complete paper, in which it would be demonstrated that 
such things and processes need be neither ‘‘ palingenetic” nor 
‘fcoenogenetic,” but that the analogy of the formation of 
imaginal discs in Zrsecta, or 1n the Pedzdeune of the Nemertine, 
ought to suffice to account for them As an instance, the for- 
mation of the mesoblastic somites in Amphioxus as evaginations 
of the endoderm may be only a mode in which certain parts of 
the adult are in that particular case laid down upon the larva 

And now, after this digression, to return to the question 
under consideration Two modes of development have long 
been €listinguished, viz , larval with metamor phoses and fatal and 
dirgt Cases are known in which there subsists no homolozy 
between the larva and the adult, and even such in which the 
larva (Aipennartd aster igera) 1s said to exist apart for a time after 
1t Was given rise tothe Echinoderm In many such, moreover, 
the sole larval organ carried over to the adult is the alimentary 
tract, all other organs of the larva, each as nervous system, 
sense organs, locomotor and excretory organs, mouth and anus, 
&e , beng replaced by new formations in the adult The new 
organs are thus not homologous with tho-e of the larva , indeed, 
neither as a whole nor in its parts 1s the larva the homologue of 
the adult form , but the latter artses upon the forme: by a mode 
of asexual generation 

The birth of the Nemertine on the Pe/rdzum2, and that of the 
Echinoderm upon the Pluteus, or upon the Bzpzznaria aster tgei a, 
may be cited as examples, and the question may now be asked, 
What becomes of the larva when (a) food-yolk is more or 
less abundantly acquired, and (8) when utetine development is 
initiated? Does the larva really disappear? Anticipating the 
sequel, ıt 1s asserted that the larv: never vanishes from the 
development, but 1s always present in more or less disguised 
form In all cases the adult or ımago would appear to arise 
upon it just as 1s so obviously the case in the examples previously 
cited 

In the complete paper the modifications of the process 
throughout the Metazoa would be considered, in this place 
generalities alone can be dealt with If the larva be laded 
with food yolk ıt becomes transformed into a more or less 
obvious dastoderm, upon which the zvzago or mature form takes 
rts origm Certain of the larval organs—such as those of locomo- 
tion—may then disappear, but others, such as the larval excre- 
tory and nervous mechanisms (eg, Hudinea, according to 
Bergh’s researches, /chthyopseda from my own work) would per- 
sist Considerations of space do not peimit me to enter 
fully into details regaiding Molluscan development The 
published work on this group furnishes one with useful 
material in support of my case, and the group 1s an m- 
teresting one ın connection with this question of the relation 
of the larva toa blastoderm In the Mollusca one can readily 
find all gradations from cases in which the adult ıs gradually 
substituted for a pelagic larva (Patella), through those m which 
the larva ıs somewhat burdened with food yolk (Buccznunz), to 
others, finally, in which there 1s a large yolk sac and a blasto- 
derm, on which the adult form arises (Cephalopoda) Incident- 
ally I may remark that ıt was the study of some Buccineum 


So 





NATURE ` : 


[N OVEMBER 24, 1892 





+ iiy 


laivæ (Pehgers with large yolk-sac) three years ago, which first 
afforded me a key to the solution of the problemeof the relation 
of the larva to food-yolk ° 

The .4¢h1ofoda are an important group, for lagval forms 
widely prevail, especially, as 1s generally admitted, ın She lower 
orms 

The nature of the Nauplius 1s too big g question for discussion 
here, but Dohrn’s conclusion that it 18 a transformed worm 
larva (2e one with Arthropod characters) appears to mê to 
represent the truth Two of@the laws govérning developmental 
processes appear to be that larval organs may be transferred to 
the service of the adult, and (more usually) that adult ofgans 
may become larval, or, as thay may be termed, adagtatzonal 
larval organs Numerous instances of *both these coulg be 
cited, and the three pairs of appendagesin the Nauphius furnish 
us with a case in point 

In the development of AZyszs there 1s an example ofgthe con- 
version of the Mazplzus larva, typically represented ın the 
alied Luphansta, into a blastoderm upon a yolk-sac 

I venture to attach most weight to the application of the prin- 
ciple to the Vertebrata, for it 1s there that my owa work hqs clfiefly 
lain, and it 1s undoubtedly the obstacles offered by the phenomefia 
of Vertebrate development which have hitherto prevented thas 
enunciation of the ‘‘law of development as an alternation of 
generations ° Larvæ are so commonly encountered among the 
Invertebrata that the wonder 1s that no one has inquued why 
they are so rare, 1n any guise, in the Vergebrata 

In this latter drvision of the animal kingdom ıt becomes 
necessary to approach the problem previously stated as to the 
fate of the larva when uterine development 1s initiated 

It may firstly be noted that larval forms, equipped with 
many adaptational larval organs, are to be encountered in cases 
with complete segmentation and but little food-yolk, eg Mar- 
sipobranchee, Ganoider, and most Amphibia, while a blastoderm 
on ayolk-sac 1s characteristic of Elasmobranchii, Teleostez, and 
Sauropsida, m which a larva, according tothe common aceepta- 
tion, would not be very obvious 

In all these cases, howevei, larval organs can be Sroved to 
exist, and, most important of all, there 1s a well-marked larval 
nervous system, which, while not certainly known to persis® in 
any adult form, has been proved to degenerate during the 
ontogeny of all the ovipgrous /chthyopsida as yet studied This 
apparatus 1s certainly neither a part of the adult nervous system 
nor homologous with the latter For an account of this 
mechanism the reader may be referred to the papers cited below ? 

Among other larval structures referred to when reading the 
paper, the curious degenerating cells on the blastoderm of 
Pristiurus, to which Prof Van Wyhe once drew my attention, 
and the knob on the blastoderm of To pedo, as shown in Ziegler’s 
beautiful models of the embryos of this form, and as described 
by H E and F Ziegler in the Archiv fur Mekroscopesche 
Anatomie, BA xxxta p 85, deserve menton 

The yolk sac viewed as part ofthe larva would require detailed 
and extended consideration 

It 1s gradually broken down by some feiment action on the 
part of the so-called merocytes,? which may possibly represent 
degenerating cells of the larva Only towards the close of life 
in the egg-capsule does the yolk appear to be digested by the 
alimentary tract ofthe Elasmobranch In some reptiles, accord- 
ing to Hans Virchow, the remains of the yolk-sac would appear 
to be cast off 

In the discussion on my paper, one speaker, a personal friend, 
hinted that I had been led to look upon the yolk-sac as part of 
the larva from having followed some stray ends of ‘‘ larval nerve 
fibres ” on to that structure I had to confess my regrets that at 
that time I was unable to lay claim to any such observation , 1n- 
deed, that having cut my embryos of Raza batts without any part 
of the yolh-sac appended, ıt had never occurred to me that the 
fibres described might pass to the yolk-sac Quite recently it 
has been seen that at any rate some of the larval ‘‘subepiblastic 
nerves” of the Anat Anz paper do undoubtedly make ther 
way to the surface of the yolk sac, lying ust beneath sts eprblastec 
covering That a further confirmation of my conclusions 1s to 
be found in this observation goes without saying 

x J Beard ‘' TheTranstent Ganghon Cells and their Nervesin Raja- 
batis Anat Anz, 1892, pp 191-206, and also, “The Early Development 


or oo aed! osseus,” Proc Roy Soc London, vol xlvi 1889, pp 1r5- 
1x 


2 Itisto H E Zregler that we owe most of our knowledge of the way n 
which these merocy'es, ın their own degeneration and death, cause the ele- 
ments of the yolk to become fit for absorption and assimilation 
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Some three years ago, when considering the ‘‘ Inter-relftion- 
ships of the Ichthpopsida,” at a time when this larval question 
was prominently before me as a fascinating puzzle, I thought 
that the larva disappeared above the Jchthyopstda I was led 
to this conclusion by reliance on the accepted? belief that larvee 
are only met with in aquatic animals, more particularly in marine 
forms, and by the apparent absence of a larval nervous system 
above the Jchthyopseda My recent studies and the work of 
Froriep and Robinson have taught me that this was erroneous 

©The larva never disappears, however much it may undergo 

degeneration be 

It may ewen be doubted if there are not traces of the nervous 
system of she larva in the ontogeny of the Azmnzota, for there 
appear t8 be extain observations of Froriep on reptiles which 
may, admit of interptetation ım this sense, and my friend, Di. 
Ag hut Robinson, tells me that he believes he has found traces 
of itin certam Mammalian embryos In mammals, as will be 
seen, the larva must be regarded as an internal parasite, and hhe 
sch ıt would yield up its chief organs Some remains oft its 
nervous gystem Thay, however, persist, as I have proved to be 
the case 1g Laie He vulgaris, where the larva is almost as 
“paragitic as in the Mammal The Ammon of the higher Ver- 
¢ebratais probably also a larval structure with analogies to the 
organ of thesame name in /msecta, m the Prtidewm development, 
&c , as Kennel had previously insisted ‘It would appear to me 
to be a membrane conditioned by the way m which the adulé is 
formed upon the larva 

Another important larval structure is the yolk-sac placenta of 
Mustelus levis and of many mammals 








In the latter the importance of this organ during a long 
period of fcetal life has been proved by Hubrechtand Robinson 

The yolk-sac placenta may be explained as due to the fixation 
of a parasitic larva , indeed, in mammals the larva has become a 
fixed internal parasite in the uterus, and its mode of life, hke 
that of all internal parasites, leads to great degeneration 

In thigconnection 1t may be insisted that ıt would be con- 
trary to filthat we know concerning the effects of the parasitic 
mdde of life to suppose that a form might become a fixed 
internal parasite, and subsequently becoming freed from its host, 
attain to a higher grade of organization Yet this ıs what we 
must believe to hold good, if the current views of mammalian 
development be accepted as correct From my standpoint, on 
the contrary, the larva may become a fixed internal parasite, and 
none the less there may arise upon it a more highly organized 
and, when fully developed, free hving form, the Mammal 

Witness must be borne to the circumstance that Muller, 
Klemenberg, and Kennel have already recognized that in some 
few divisions of the Invertebrata the mature form always arises 
upon a larva 

In such groups as the Echinoderms an alternation of genera- 
tions 1s now an obvious explanation of the facts, and when so 
magnificent an investigator as Johannes Muller proved this 
nearly fifty years ago, one asks, ın vain perhaps, why modern 
embryologists, like Rorschelt and Heider ın their otherwise 
admirable ‘' Entwickelungsgeschichte,” ignore it The 
‘recapitulation theory,” and the question concerning the 
nature of the mesoderm have oveishadowed the fact and con- 
cealed the recognition of an alternation of generations But the 
so-called ‘‘law of ontogeny” itself 1» no explanation of the 
riddles of embryology , at most the recapitulation hypothesis 
holds for the development of organs, not of organisms 

So far as the faets are available, Metazoan development 
appears to me to be by means of an alternation of generations, 
in that from the fertilized egg there arises an organism, the 
larva, upon which, in one way or another according to the cr- 
cumstances of each case, a new form, the adult or 1mago, takes 
its origin 

In 1855 the veteran zoologist, P J Van Beneden, wrote — 
“ La génévation alternante est un phénomène qu'il faut chercher 
à fane rentier dans la lot commune de la reproduction et non 
pas lasse: comme une exception dans la sceence” 

In this essay an attempt has been made for the first time to 
prove that ıt 1s “la lor commune de la reproduction” in 
Metazoa,! and in concluding I cannot do bette: than echo the 
beautiful aphorism of Goethe, which ın a similar connection has 
already been commented upon by Steenstrup and Von Baer — 

9“ Die Natur geht rthren Gang, und was uns als Ausnahme 
erschant est ın der Regel” J Bearp 


s 





x Iti not assumed that all the phenomena®classıfied as “alternations of 


} generations” are alike in their nature 
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EXPERIMENTS ON FOLDING 4ND ON THE 
GENESIS, OF MOUNTAIN RANGES? ê 
Method of Investigation, Folding af Different Levels 


JT) EFORMATION 1s represented in an exact manner, 
if we note the movements executed by certain 


Fig x 
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vertical direction through the whole system, so that every 
stratum ıs ivided into prisms or cubes of known 
dimensions and positions At every moment of deform- 
ation we hay note the movements of any point or line, and 
the deformation of any square or prsm Especially the 
deformations of the surface and of normal-profiles 1s ım- 
p&rtant The position (orientation): 
° Pd of prisms must agree with the direc- 
*tion of pressure 
I employed in every case muddy 
material (clay, plaster of Paris) Ex- 
ample We note the position of 
prism I in Fig 1, and its position 
and deformation are noted in Fig 2, 
























































I ıs pushed forward and deformed 

















into Ia° B = the “Basal plane,” 1s 

































































parallel to the base or surface No = 









































































































































Normal plane, is situated vertical and 
in the direction of pressure L 
Longitudinal plane, vertical and at 
right angles with No, agrees with 
extension of strata 





























N = normals, ze, perpendicular 
scale-lines 
e Explaining experiments Thesedi- 
ments I, II, Fig 3 (exp 203, clay 
with a layer of plaster) are subjected 
to lateral thrust The higher parts 
are more moveable and get deformed 
more than the lower strata 

I goes to I x, it is compressed and 
elevated , II tn contact with the wall 
1s elevated a little (to v) The dark 
























































middle stratum I produces a flat 

















































































































fold In Fig 4 compression and ele- 











































































































vation 15 more intensive The nor- 
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points, and the position of these points before and after 
deformation I divide the surface of sediments into 
squares (scale= orm), and this division passes in 


* Extracted from Geologische und Geog aphische Biperrmente, by Dr 
E Reyer x Heft Deformation und Gebirgsbildung Leipzig, 1892 See 
also “ Un the Causes of the Deformation of the Earth's Crust,” by the same 
Author (Nature, vol alv® p 224 ) 
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mals N (o1ginally vertical lines) are 
deformed into curves 

When at the surface very plastic 
material dominates (mud), the surface 
after deformation remains flat, whereas 
in the deeper parts intense folding 
may have taken place If we push a 
muddy mass, covered by plastic layers, 
the latter get folded, whereas the 
deep parts are only thickened 

The movements apd deformations 
of N (normal profile) are of especial 
importance 

Fig 5 (exp 292), paper between 
muddy strata The direction and 
deformation of normals show the 
typical movement of strata in each 
case 

In Fig 6 a plastic layer (white) 
hes between muddy sediments After 
the deformation only the white layer 
is folded 

In Fig 7 folding towards the deeper 
parts 1s more intense, but the muddy 
surface remains flat In all these 
cases strata get thickened The 
thickness measured in a fold-chain 
does not correspond to the original 
thickness The strata of the Appala- 
chian Mts , having to day a thickness 
of to km in a certain section, originally had different 
dimensions If measured along the fold-limbs the number 
1s by fai too small, as here the strata are rolled out, m 
the synclines, on the contrary, strata appear much thicker 
than they were at tne beginning 

If plastic sediments are driven by their own weight,z e 
if they gde ove: an inclined plane against an obstacle. 
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there occus a deformation, as im the case of lateral pres- 
sure Deformation im the "first case 1s greatest near the 
obstacle 


Anticlinal Ruptuge, Pench-folds, Squeezing, Peudo- 
eruptive Processes 


Pushing produces compression® In the anticlines 
tension effects rupture In the fold-limbs pl&gtic material 
1s squeezed, rolled out, and pushed *towards the clines 
(synclines or antichines) 

In the synclines of great dimension plastic matertal is 
pushed together and pinch-folds result 

Passing over some of the experiments 
which illustrate the dislocations described 
by Heim and Margene nee come to more 
complicated examples 

Figs 5-8 show ‘ pinch- folds” ın very 
plastic material, which are spread and thrust == 
over, so that they form a flat bottom in the ase 
syncline \ 

Other experiments illustrate a pinch-fold 
with ruptural deformation Usually the in- 
tense deformation ıs confined to the district 
of the pmnch-fold , in very plastic material 
and unde: variable pressure the stratum 
in every part gets greatly altered If we 
divide the strata into differently coloured 
prisms we see in each profile at once the 
deformation at every point Often defor- 
mation 1s so intense that we may denote it 
as kneading 

The deformation shows how a vertical 
-dyke gets influenced by folding 

If a plastic stratum ıs inserted between 
rigid strata, the former often gets injected 
into ruptures of the rigid sediments, måd- 
dykes, pseudo-e1uptive processes (Reyer, 
“Theoret Geol” p 330) 
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Movements of Normals and of Waves 
Overthrust, Thrustplanes } 












i 
i 


i a i it 
bt ul a 





A i ; 


MiG eg x oe 
m i a i A ne ia 


fa ‘ 
c 












— + o~ 


e 
towards the axes (axtpetal direction), in the limbs there 
occur squeezing and tearing 

“(In the latter part of his memoir, Dr Reyer shows how 
his experimental methods may be apphed to the explana- 
tion of such complicated questions as very complicated 
overthrust faults, the appearances presented when much 
folded and faulted strata are subjected to erosion, the 
occurrence of undistprbed tracts associated with much 
fOlded ones, and tħe formation of lake-basins ] e 
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In a fold-chain the highe: masses are 
pushed over the lowland, which does not 
yield sufficiently The result 1s an over- 
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thrust, often combined with pinch-folds, Fig 
1r (exp 207) The inverted strata dip 
against the direction of the push 

Fig 9 = original thickness of strata In 
Fig 10 folding begins Fig 16 last stage 
Normal measuie at the base=1 dm 

In most cases shifting occurs between the 
strata, especially in upheaved strata, and we 
see gaping fiactures, which cross a stratum 
and then follow again the planes of stratifi- 
cation (intrusive sheets) 

The gliding movement may sometimes 
cause an extrusion 

Fig 12 plan, and section Fig 13 (exp 278) 

An overthrust-fold 1s nearly squeezed off 
(compare position of normals) An intense 
thrust generates ruptures, and the strata 
glide in the form of scales over the lowland 

Fig 14 (exp 242) a fault in the base, over 
which a complex of sediments glides, the 
lowland sinks and the higher masses now push with 1m- 
creased force towards the plain (‘‘Vorfaltung” Suess) 


Squeezing and Tearing, Deformation of Included Masses 


Squeezing and tearing often occur in regions of great 
difference of tension or pressure In the anticlines 
strata are torn, the direction of ruptures 1s converging 

tCompare the excellent experiments of Forchhammer (Sanddruck,1883), 


Cadell (NATURE, vol xxxvir, p 489) Those authors experimented with 
powdery material, whereas [ operate upon plastic materials 
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GALILEO GALILEI AND THE APPROACHING 
CELEBRATION AT PADUA 


A MTROUGH Galileo began his career as a teacher in 

Pisa, and occupied for three years the Chair of 
Mathematics there, and was inscribed until his death ın 
th@ list of the teachers of that University, nevertheless 
the University of Padua was the one to which from the 
beginning he had aspired, and ın which he exercised with 
the greatest efficiency his powers as a man of science and 
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a decturer Now the University and citizens of Padua 
desite to celebrate the tercentenary of the day on which 
he delivered his first lecture 

When elected by the Venetian Republic to the Chair 
of Mathematics on September 26, 1592, he asked to be 
permitted fo delay the beginning of his lectures in order 
to prepare his snaugural oration, and to attend to some 
domestic duties which required his presence in the 
country , thusfit was December 7 when he first occupied 
the professonal chair This date 1s cowfirmed by a letter’ 
written from Padua to Tycho Brahe, and published by 
the latter in his celebrated ‘ Astronomie Fhspaurate 
Mechanica,” and Galileo’s chair 1s amongst most 
precious relics preserved by the anciegt antl famous Uni- 
versity. A week later lee began regular lectures, which*he 
continued to give for eighteen years 

In the ancient archives of the University the rolls of 
the time when Galileo taught are ın a great measure 
preserved, and from these we learn that,@n aecardarfce 
with what was prescribed by the statutes, hg ajternatted 
astronomical teaching with that of Euclid and the mesh- 
anical questions of Aristotle 

The didactic activity of Galleo was not altogether 
confined to public teaching , ıt was extended, in conformity 
with the prescriptions of the statutes, to private teaching 
How much influence he exercised in this manneris easily 
seen from his autographic records which have come 
down to us 
appear all the greater when we reflect that they dealt not 
only with the subjects discussed in public,but with matters 
connected therewith From contemporary documents we 
perceive with what precision all such subjects were taught 
by Galileo the use of the geometrical and military com- 
pass, fortifications, Euchd, perspective, mechanicg, geo- 
graphy, arithmetic, geodesy,and cosmography Ato the 
students, they were for the most part foreigners, namely, 
Poles, Germans, Danes, French,and Flemings In the hsts 
of private scholars we find an “illustrious Englishman ”— 
very probably Richard Willoughby, who was vicar of the 
University of Law and Councillor of the English nation 
In his honour a stone on the wall of the University is 
still preserved, and, a still greater honour, a copy of the 
famous “Difesa” 1s dedicated to him with Galileo’s 
autograph Two Scots should also be particularly 
mentioned as amongst Gahileo’s pupils, these were John 
Wodderborn, who wrote a confutation of the libel of 
Horky against Galileo, and dedicated ıt to Henry 
Wotton, the English ambassador at Venice , also Thomas 
Segget, Councillor of the Scots nation, ın whose “ Album 
Amicorum,” now in the Vatican library, there 1s also an 
autograph of the great philosopher It was Seggett who 
received from Kepler a copy of Galileo's ‘“‘sidexeus 
Nuncius,” and who in the appendix to the “ Narratio” of 
the same Kepler published the epigrams containing 
the famous “ Vicist: Gallaee ” 

Besides the ordinary publicand private lectures, Galileo 
held in the Untveisity some special public lectures, of 
which we may mention those upon the new star of October, 
1604, and those ın which he announced his astronomical 
discoveries 

Every one tried to render Galileo’s stay in Padua as 
pleasant to him as possible His freedom ın teaching 
was absolutely complete, and the strong arm of the 
Venetian Republic defended the professors of the 
University from the power of Rome In Padua, from 
the first, Galileo was received with the greatest kind- 
ness, he found many faithful friends both in 
Paduan society and among the Venetian patricians 
His salary was repeatedly increased, so that, after the 
presentation of the telescope, it rose to thrice the amount 
conceded to his predecessors Galileo came to Padua 
at the age of twenty-eight and remained there during 
the eighteen years which were the best of his hfe, those 
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The importance of these private lessons will ' 
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in which he showed the greatest scientific fertihty, and 


in which he prepared the way for all his future labours, 
i We have npw reached the completion of the three 

centuries gince Galileo began his teaching in Padua, and 
| the Uniwersity naturally considers that the anniversary 
, should not be allowed to pass without honourable 
| notice e 
| Itas fittmg that a celebration relating to the work of a 
, mañ of sciewce of the highest rank should have a truly 
| national character The King of Italy has therefore 
, associated himself with the movement , and the Universi- 
‘ ties, fhe polytechnic institutions, and the most celebrated 
academies of the warld have been invited to send dele- 
gate® Already the Universities have in great number 
responded to the appeal Mr J Norman Lockyer will 
represent the Royal Society of London, and Mr George 
Howard Darwin the University of Cambridge 

As once scholars from every part of Europe came to 
Padua to hear the celebrated master, so now from every 


part Of Europe the most celebrated come to honour his. 
mêmory 


ANTONIO FAVARO 


e 
(Director of the National Edition of Galileo’s. Works) 





A NEW METHOD OF TREATMENT FOR 
CHOLERA 
i 


the Zzmes of the 18th inst there appears an account 
of a new method of treatment for cholera which, 
should ıt ultimately be proved to be founded on accurate 
observation and well-authenticated cases, gives results 
seldom, if ever, obtained by any other method during the 
i heighe of a cholera epidemic Before criticizing this new 
method leg us see what are its essential features 
In cholera there are two main, and evidently different, 
mdications for tteatment it is usually maintained that 
the ®primary etiolog.cal factor m the disease ıs the 
* Comma” bacillus, which under certain conditions 1s 
enabled to live and multiply in tf human intestine 
There, living as an anzerobic organism, 1t thrives especially 
well if, through inflammatory reaction, certain of the 
| albuminous constituents of the blood and lymph are 
thrown into the intestinal tract. From or m this favour- 
able culture medium it is enabled to produce a most 
virulent and readily diffusible poison, which has not only 
| a powerful local action, but also a power common to 
these micro-organismal poisonous products, of acting on 
ı the nerve centres In this way, so long as the bacillus 
remains alive, the supply of exudation into the intestine 
' is kept up by the local irritant action of the poison, this 
, being accompanied by a rapid abstraction from the blood 
of its watery elements, and at the same time a supply 
1 of the powerful “toxine” 1s maintained and diffused 
‘throughout the body Except in very severe cases, 
| where the paralyzing effect of the toxine on the 
individual cells of the tissues 1s extremely rapid 
{and well marked, an effort ıs made by these cells to 
destroy the bacilli and by the special secretory cells 
i of the intestine, kidney and other excretory organs to eject 
from the body Not only so, but if the 
poison can, like the bacillus, be confined to, and elimin- 
ated directly from the intestine, the bacillus soon be- 
comes unable to live, and as ıt multiples and produces 
its toxines it 1s killed off by the various agencies that 
| are conspiring to destroy it 
| Up to the present all conceivable methods of treat- 
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ment have been tried, and almost every drug has been 
pressed into the attack on cholera, but the most 
successful and rational attempts have been those in 

which the destruction of the bacillus and its poison have 
| been aimed at, especially if this has been accompanied. 
! by the use of means for promoting the rapid secretion 
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and excretion of the poison from the body 
the specific infective diseases generally oyr want 1s an 
antiseptic that will help to kill bacteria, dyrectly or in- 
directly, and that will not damage, but will even give 
healthy stimulation to the tissue cells * ° 

In this new mefhod of treatment ıt appears to be 
claimed that in certain periodate salts we have substances 
which act not only on the bacillus (as bactericides) in 
the alimentary canal, but also dnectly on the “toxints,’ 
bringing about their oxifMation into less complex and 
more stable non-porsonous substances, which can be 
readily excreted by the kidneys, or may be got rid of 
directly from the intestineal tract „It 1s also claimed, 
but apparently with very little reason, that the peridtlate 
salts have some direct action on the nerves , this, however, 
1s mere conjecture, and the arguments offered in support 
of this hypothesis are far froin convincing Inthe Tres 


article it 1s stated that “there are two principal drugs | 


employed—the crystals of periodate’ (of what ?) “which 
are powdered, and a periodate of iron The last-named 1s 
used in such cases as demand an eatra strong nerve br 
cardiac stimulant treatment, and where there are severe 
neuralgic symptoms The first 1s used ın several ways 

first asa powder to disinfect the alimentary tract , second 
as a plain water solution, prepared by boiling copiously, 
and used as a beverage by patieifts to wash out the 
stomach ın severe vomiting, which abates as soon as the 
walls of the stomach begin to absorb the fluid, whereby 
the nervous energy 1s stimulated, in from two minutes to 


an hour or two , for transfusion under the skin, and, in | 


cases of collapse, into a vein, for restoration of the sus- 
pended cnculation of the blood, third, an acid solution 
of the powdered crystals of much greater strength than 
the plam watery preparation 1s found to stimulate the 
hver and kidney and gall bladdei, promoting a fgee sqcre- 
tion of bile” 

It 1s supposed that by this treatment the body is flushed 
and sweetened as it were, and so far the treatment wfuld 
be rational enough could it be thoroughly carried out 
Far greater relianc® might have been placed on the evı- 
dence put forward had the initiator of this treatment been 
content to place on record facts, instead of attempting to 
formulate a theory fo1 everything, as his theories whilst 
giving evidence of his undoubted enthusiasm, indicate 
only too plainly that where he gets beyond the use of the 
test tube he 1s compelled to draw largely on his imagina- 
tion for many of his facts and most of his explanations 

As regards the percentage of recoveries mentioned, it 
must be remembered that towards the end ofan epidemic 
the fatal cases always form a much smaller proportion 
of the total cases than during the earher stages of the 
outbreak The people most susceptible to the attack of the 
disease, 2e those with damaged hearts, kidneys, and 
lungs, have already succumbed, the weaklings have been 
cleared out of the way, and but the fittest and comparat- 
wely well-noutished remain Attempts have been made 
to ameliorate the wretched surroundings of those most 
prone to take the disease , the poor are better fed and 
better able to withstand the ravages of the cholera or- 
ganism , the “cholera fright,” at first a most potent factor 
in the preparation of patients for cholera, has to some 
extent subsided , the cases are not only much less numer- 
ous, but they are of a milder type and a less fatal char- 
acter Then, too, after the first few batches of patients 
come in (amongst which the mortality 1s always extremely 
high) there ensues a kind of panic amongst the authori- 
ties, and the treatment consists of little more than placing 
the patient in a ward along with others suffering from the 
same disease, 1n order to get them away from their healthy 
companions, other treatment 1s for long of the most 
meagre description, and it 15 only when hygienic con- 

-ditions have been improved, mode of transport organ- 
ized, and hospital accommodation arranged that the 
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Here as in asiel authorities have time to devote to the treaten€nt 


of individual patients As soon as patients do obtain 
sych individual treatment and attention the percentage 
ot fatal cases rapidly declines 5 

These periodates, analogous salts to the chlorates, are 
apparently the direct heirs to the qualitigs that at one 
time were ascribed to the chlorates, for which it was 
claimed that they had great power of supplying oxygen 
for the transformation of poisonous products in the body 
f was found, how®ver, that these chlorates when admin- 
istered in large doses made their appearance in the se- 
cretion if, a very slightly altered condition , not only so, 
but the@ exerted an exceedingly deleterious effect on the 
blood, reducth$ the hemoglobin to methzemoglobin, and 
sġdbping the respiration and bringing about a fall of the 
blood pressure to zero This periodate, which 1s ap- 
parently extremely insoluble except in acids, may be 
fwlgrated in small doses, but its physiological action, 
especiadlyewhen admunistered ın large doses, can scarcely 


As to the action on the kidneys through the nervous 


“system, we have as yet little or no evidence that there is 


any direct action of the nerves on the secretion by the 
kidneys except through the vaso-motor system It 1s 
usually maintained that the suppression of urmme*in 
cholera 1s due primarily to the extremely low general 
blood-pressure owing to the rapid abstraction of the fluid 
elements of the blood brought about by the passage of 
watery stools, but also ın part to the irritative action on the 
secreting cells of the kidney of the cholera toxines, as a 
result of which secretion 1s more or less paralyzed In 
order to overcome this stoppage of excretion by the kid- 
neys, the practice of injecting warm normal saline solution 
has imgiecent epidemics been practised with some suc- 
cess, especially when boldly and repeatedly carned 
out This treatment has the additional advantage that it 
not only supplies fluid to the parched tissues, but also 
increases the volume of blood on which the heart may 
contract and helps to wash away the specific poison It 
is utihzed to a very gieat extent in the new method 
descitbed in the 7zmes, but whether the periodates are 
better than common salt as a substance with which to 
raise the specific gravity of the warm water, yet remains 
to be determined As yet the details supplied are far too 
meagre to allow of any definite o sion as to the value of 
this periodate treatment being airived at 

It is fortunate that we have no cholera epidemic with 
us at present, otherwise we should have a night to com- 
plain that the Zzazes has been made the medium through 
which what must be a very imperfect—and certainly from 
a physiological point of view—incorrect theory, has been 
presented to the public, and ıt will be well to await the 
exact accounts of those who have been entrusted with 
the carrying out of the treatment in the wards of the 
Seamen's Hospital, and the results of fuller chemical 
physiological, and therapeutic experiments, minutely 
detailed and recorded, before we allow ourselves to be 
buoyed up by hopes which, previous experience has 
taught us to fear, may be very summarily and completely 
dashed We hope that we may have no opportunity of 
testing the value of this new tieatment in England, but 
there ıs too much reason to fea. that, abroad, oppor- 
tunities in abundance will be afforded during next spring 
and summer 

How much of the success obtained in Hamburg 1s to be 
ascribed to the factors above mentioned, and how much to 
the careful treatment and nursing of confident medical 
men, inspned by the enthusiasm of the “ inventor ’ or pro- 
moter of the “peiodates,” it 1s difficult to say, and we 
shall await with interest, but with well disciplined and 
ghastened expectation, the report of the German doctois 
mentioned in the Zizes on the results of their obser- 
vations 
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Mr W H PREECE, F R S, has been appointed enginger- 
m-chief and eleqjrician to the Post Offices 


A Civit Lis® pension of £75 per annum has been granted to 
Mrs Dittmar, widow of Dr Wilham Dittmar, F RS, Pro- 
fessor of Chemistry in Anderson’s College, Glasgow, m 
Consideration of her husband’s distingtfished services ° 


THE Linnean Society, at its ordinary meetgng on the 
Ith inst , adopted an address of congratulation*te@he Rev 
Leonaid Blomefield on the completion of thesseventieth year 
of his Fellowship of te Society, he being the father of the 
Soctety, having joined it on November 19, 1822, and befhg 
now in the ninety-third year of his age At the tıme when 
Mr Blomefield (then Jenyns) became a Fellow of the Linnesn 
Society, it was still under the presidency of 8 fire Bresident, 
Sr J E Smith, he was also an original €ellew of the Zoo, 
logical Society, and 1s one of four survivors of the foundefs of 
the Entomological Society He joined the British Association 
in the second yea: ofits existence Mr Blomefield was Mr 
Darwin’s senior at Cambridge, was closely associated with him 
an his zoological researches until Mr Daiwin’s death, and was 
one of his most frequent correspondents His early bias to- 
wards the study of nature was due to his readmg White’s 
** Natural History of Selborne” while at Eton This was then 
a very scarce book Having borrowed a copy of it from a 
friend, being uncertain whether he should ever see ıt again, he 
copied the whole of ıt m manuscript with his own hand The 
address of congratulation was moved by Sir William H Flower, 
seconded by Mr St George Mivart, and acknowledg¥d by fhe 
Rev Geo Henslow, a nephew of Mr Blomefield 


THE following gentlemen have been appointed to form the 
Fishery Board for Scotland —Mr Peter Esslemont1s Chairman, 
the other members being Mi John [Guthrie Smith, Sheriff of 
Aberdeen, Kincardine, and Banff, Mr George H Thoms, Shenff 
of Caithness, Orkney, and Shetland, Mr Dugald M‘Kechnie, 
Sheriff of Argyle, Mr Wiliam Boyd, sohettor, Peterhead , 
Mr James Johnston, fish-curer, Montrose, Mr William 
Anderson Smith, Ledaig , Professor Mackintosh, St Andrews, 
and Mr J Ritchie Welch, St Andrews 


THE Royal Microscopical Society will hold a conversazione 
an the Banqueting Saloon, St James's Hall Restaurant, on 
Wednesday, November 30, at 8 p m 


THE annual dinner of the Institution of Electrical Engineers 
was held on Friday evening at the Criterton The president, 
Prof W E Ayrton, F RS, was ın the char Responding to 
the toast of the Learned Socteties(proposed by the chairman 
1n a humorous speech), Prof G F Fitzgerald said that learned 
societies were never more flourishing tham they werenow The 
co operation of theory and practice had been the fruitful parent 
of nearly all the advances of the present generation We had 
such enormous stores of energy at our service that almost 
ammeasurable prospects were open for the material improvement 
of man’s estate Mr Latimer Clark (past president) proposed 
“ The Engineering Societies ” He sard these societies were in 
danger of being overlooked They first perfected the steam- 
engine, then improved manufacturing implements, then the 
steam-boat The engineering societies had done much more to 
‘promote the great prosperity of this country than the politicians 
who had so wickedly usurped the greater part of the cedit 
Dr W Anderson responded The Chairman then propoged 
~‘ Our Guests,” with which he jomed the name of Mi Mundella, 








President of the Board of Trade, who exercised a sort of 
t 
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was a little d gposition to grumble, as children did occasionally, 
at the form*in which that fatherly affection displayed itself 
But, whgtever the feelings about the Board of Trade, there 
was no doubt about their feelings with respect to its president 
Mr Mundella, in response, said that, whatever grievances the 
engineers might have ®gainst the politicians, his withers were 
unWrung he Board of Trade might have given the electncal 
engineers some trouble if so, @ was not due to him Mr 
Latimer Clark had complained of the appropriation of all the 
credit of material progress by the politicians Let them halve 
the difference The politicians had, at all events, appointed 
Dr Anderson. He was speaking to a comparatively young 
Institution, but it was to one which was growing more 
and mo and would advance bo still greater degrees of great- 
ness The Board of Trade owed much to the electrical 
engineers, who had devised systems and methods of the utmost 
valife , He bekeved we were now at the outset of a great 
afivance in the science of electric hghfing Progress would be 
assured when they could assure shareholders of a reasonable 
dividend Two millions had already been expended m the 
metropolis, and wetmight soon hope to overtake the United 
States and Continentgl countries, which were, he feared, still to 
some extent in advance of ourselves The Board of Trade had 
no desire to hamper the progress of electricity by needless rules, 
and hoped that in this, asin all other branches, science would 
goon its beneficent course untrammelled by any unnecessary 
regulations Sir James Sivewnght, Commissioner of Public 
Works, Cape Colony, proposed “The Institution of Electrical 
Engineers,” to which the president briefly responded 


Vr pant elsewhere an abstract of a most interesting paperon 
stability and instability of viscous liquids, read before the Royal 
Sqpiety, by Mr A B Basset It presents in a new way the 
various problems involved in the calming effect of oil poured on 


troubled waters - 


Pror J E HUMPHREY, of the Massachusetts Agricultura 
Experiment Station, 1s about to visit Jamaica for the purpose 
of making a study of the alge and fungi of that island 


THE weather during the past week has, upon the whole, con- 
siderably improved , 1t has been mostly fine in the southern and 
eastern parts of the kingdom, but less settled in the west and 
north Temperature has been decidedly lower, and over the 
central and eastern parts of England sharp frosts have been ex- 
perienced The distribution of pressure has been generally 
cyclonic over these islands, but over the west of Europe the anti- 
cyclonic has still held its ground The eastern portion of 
England has been brought under the influence of both high and 
low pressure systems, being situated about mid-way between 
the cyclones which have skirted our western coast, and the anti 
cyclone over western Europe These conditions were accom- 
panied by very quiet weather, with a good deal of local fog On 
Sunday a depression, which passed along the Iuish coast, caused 
southerly gales on that and following days m the south of 
Ireland and the English Channel, with very heavy rainfall in 
Ireland, the amount measured at Roche’s Point on Monday 
and Tuesday mornings was nearly 25 inches Towards the 
close of the period the European anticyclone was spreading west- 
wards, and the barometer was high and uniform over Great 
Britain For the week ended the 19th imstant the official 
reports show that the rainfall was considerably in excess of the 
average over Ireland and the south of England From the be- 
ginning of the year the deficiency m the latter district is 2 3 
inches, and in the south-west of England 8 4 inches, or more 
than 23 per cent of the average amount Bright sunshine was 
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again very deficient over the whole of England “and Scotland , * hurd session, held yn March of the present year Among the 


ın the south-west of England the duration onl reached about 
2 per cent of the possible amount 


THE Prlot Chart of ghe North Atlantic Ocean for November 
contains some interesting reports of the drift from some portion 
of the coast of the American continent tofmid-ocean of a mass of 
forest growth resembling a floating island. It wa, first seeneon 
July 28 m lat 39°42'N, log 64° 20° W On September 
19 the Roman Prince reported it in lat 45° 29', long 42° 39° 
as ‘fa clump of bamboos about 30 feet in diameter and 20 7 feet 
high ” Between these two dates the httle island dnfted more 
than 1o00 miles in an ENE direction The mont? of 
October was very stormy ın the North Atlantic , from the 
tracks laid down on the chart several of the storms seemeto have 
moved along very abnormal tracks, and this fact has probably 
some connection with the very severe weather experienced 1n this 
country In the early part of the month a hurmecane formed in 
very low latitudes, and® passed over Trimdad on October 6 
into the Gulf of Honduras, and possibly into the Gulf of Mexico. 
It 1s unusual for a hurricane to occur m such low latitudes m 
the North Atlantic, Very little fog was reported, and no ice 
south of the 50th parallel 


SEVERAL shocks of earthquake have been felt lately ın the 
island of Ponza On the evening of November 16, according to 
a Reuter’s telegram, the walls of several houses were slightly 
ciacked by one of these shocks, which was accompanied by sub- 
terranean rumblings No one was hurt, but alarm spread rapidly 
among the inhabitants, half of whom took refuge on small vessels 
lying along the coast, while the remainder encamped on, the 
beach 


THE Age-He ald of Birmingham, Alabama, gave on October 
28 an account of a great meteor which had been seen on the 
previous day to pass over that city and disappear in a south- 
westerly direction We learn from the Mobile Dazly Register 
of October 29 that at Gadsden a brillant meteor was seen at 
the same time, that 1s, between five and six o’clock on the after- 
noon of October 27 It passed near the zenith Two young 
men employed in the Dazly Register office at Mobile saw at the 
same hour in the afternoon a bright meteor ın the north-west 
It was about 45° above the horizon When it neared the western 
horizon ıt exploded like a sky rocket 


A MALE gorilla {Gor iia gina) has lately been acquired by the 
Berlin Aquarum He 1s larger than any gorilla that has yet 
been brought to Europe. Hes supposed to be eight or nine 
years old, and was for six years in the possession of a chieftain 
on the Gaboon Captain Clarke brought him to England, The 
Naturwrssenschafthehe Wochenschre{t—which estimates the 
value of this ‘splendid animal” as not less than 10,000 
marks—says he has not yet shown any very friendly feeling 
for man 





IT appears from a report issued by the Board of Trade that 
the exammations and comparisons of the Parliamentary copies 
of the Imperial standards show that no measurable change has 
taken place in the length of the Imperial standard of measure 
The Imperial standard pound weight appears, however, by 
comparison with the Parliamentary copies of the Imperial 
standard pound, to have decreased in weight smce it was 
restored and legalized by the Standards Act of 1855 The amount 
of diminution in the weight of the Imperial standard pound would 
not be appreciable in trade, and had probably arisen before the 
year 1872, but the Board of Trade are taking into considera- 
tion the question of restoring this standard in the manner 
provided by Section 6 of the Act of 1878 


THE South Austialian Government has issued a full report of 
the proceedings of the Rust in Wheat Conference durmg its | 


NO. 1204, VOL. 47] 





resolutions adopted by the Conference was one to the effect 
th& a practical system for the production ahd distribution of 
rust resisting wheats suitable to different distriets should be 1m- 
mediately established, and that this system—sybyect to modi- 
fications needed by each colony—should be conducted on the 
following lines —A central station for each colony for the pre- 
Inninary testing of ngw Wheats introduced into the colony, for 
the production of new varieties by cross-fertilization and by 
selection, amd for the distribution of smtable wheats thus 
obtained ° representative districts of the colony, to be there 
subjected to a Sufficient test, and, if necessary, fixed in their 
chai&cters by farmers and others competent for the work, and 
that such wheats as pass satisfactorily this test should then be 
distributed to the farmers around ın such a manner ard by such 
agtncy as wouldgbe most suitable to the conditions of eath 
colopy She Conference will meet at Brisbane in 1894 It 1s 
hoped that fn the nfeantime the various colemes will publish the 
wsults of the experiments which are to be carried on during 
the coming year. 


MR. XANTHUS SMITH, a well-known Amenean photographey, 
has formed a high opinion of some of the work done in photo- 
graphy in England ‘‘ There 1s no doubt,” he has lately said, 
“that the English photographers excel us Americans in land- 
scape photography, and mainly for two reasons, the first beng 
their appreciation of atmospheric effects, which is no doubt a 
result of their moist climate, and second, the extreme pams 
which they are willing to take in order to secure an effective 
picture” The Photographie News considers it § quite a com- 
fort to regord a statement like this, not because it praises English 
work, but because ıt acknowledges the pictorial effect often 
obtainable from a misty atmosphere ” ‘‘ Those who are ignorant 
of the subject,” adds our contemporary, ‘‘ invariably credit the 
alleged superionty of foreign photographs to the greater clear- 
ness of the atmosphere which 1s supposed to prevail outside the 
confines of Great Britain ” 


AN interesting case of a wild rabbit hving ın an almost tame 
condition 1s recorded by Helen J. Murray ın the current number 
of Nature Notes, the Selborne Society’s magazine Mrs Paul, 
a fisherman’s wife, living in a hut between Ardnahein Farm and 
the mouth of Loch Goil, deserves the credit of having achieved 
this result The rabbit was brought in when very young by a 
cat, and reared by Mrs Paul, from whose hand it still feeds 
It now spends part of 18 time in the woods, and part on the low 
sloping roof of the hut among the pigeons, or at the door among 
the fowls It is shy in the presence of strangers, but quite 
friendly to the fisherman’s wife. 


IT seems that since the appearance of the Russians at Tashkend 
a beginning has been made there m the cultivation of the better 
kinds of tobacco According to the Journal of the Constanti- 
nople Chamber of Commerce, quoted m the Board of Tiade 
Journal, first trials were made by a commercial firm trading 
between Persia and Chna The satisfactory result of this culti- 
vation, due to the favourable atmospheric conditions and to the 
fruitful qualities of the soul, attracted many Russian ımıtators, 
and very soon the native population followed their example, so 
that the area of land devoted to the cultivation of tobacco now 
comprises sixty-three deciatines, and «t ıs expected that it will 
not stop at that point 


THE new number of L’ Anthropologie contains an interesting 
article by M Emile Cartailhac, on the Stone Age m Egypt It 
is the first of a series of papers on the stone age in Africa 
English readers will be glad to see that in this instalment M 
Cartailhac does ample justice to some of the discoveries of Mr 
Finders Petrie, the value of whose work has also been fully 
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recognized lately ın the German periodical "Globus, Another 
good paper in L’ Anthropologie, by M Louis Suet, deals wath 
the end of the Nebhithic epoch in Spain, , 


Pror M&Inr8su's paper on the Scottish Fisheries, to which 
we referred at the time ıt was read at the Edinburgh meeting of 
the British Association, has now been issued as a pamphlet by 
Messrs John Lengand Co, Dundee . The paper presents a 
clear and,interesting account of the Scottish Fisheries, chieflyYn 
fheir scientific aspects, during the decade 1882 92 


THE Cartwright Lectures, 1892, delivered by Dre Penry F. 
Osborn, Professor of Biology ın Columbia College, Pave been 
reprinted from the Amerwan Medical Record They deal with 

*‘ present problems ın evolution and heredity ” In the fitst 
lecture Prof Osborn discusses the contemporary evolution of 
man, m the second, difficulties in the heredity theory, in, tee 
third, heredity and the germ cells *@ 


« 

THE Kansas University has started a ‘‘ Qifarteily,” which ıse 
to be maintained as a medium for the publication of the result» 
of original research by members of the Untverstty In the 
second number, which we have just received, Mr E H S 
Batley has an interesting paper on the Great Spirit Spring 
Mound The Great Spirit Spring 1s1n Mitchell county, Kansas, 
on a conical limestone mound 42 feet high, and x50 feet in 
diameter atthe top The pool itself is a “nearly circular lake 
about 5o feet ın diameter, 35 feet deep, and the water rises to 
within a few inches of the top ofthe basn There ıs a level 
Space on all sides of the spring so wide that a carriage can be 
readily driven round ıt Within about 200 feet of the mound 
1s a limestone bluff, which rises perhaps 20 feet above the level 


ofthe spring Mr Bailey suggests that the mound mày have 
been made by successive deposits from the spring Although 
the mound 1s plainly stratified, this need not, he thinks, 1nter- 


fere with his theory, as the water may have been intermittent 
mits flow The rock ıs very porous, and on being ground to a 
thin section 1s shown to be concretionary 10 structure. It is of 
just such a character as might have been built up by deposition 
from the water, as ıt contains the least soluble constituents of 
the water The process of solidification would be assisted by 
the silica in the water, forming insoluble cementing silicates 
An analysis grven by Mr Bailey shows that there is abundant 
sihca in the water for this purpose 


A PAPER presenting a revision of the species of C oryphodon, 
by Charles Earle, printed originally ina BulJetin of the American 
Museum of Natural History (vol 1v, No 1), has now been 
issued separately The recent expedition sent out by the 
American Museum of Natural History to the Bad Lands of the 
Wahsatch formation of Wyoming was successful in procunng 
some valuable Coryphodon material The entire collection was 
placed in Mr Earle’s hands for identification and study He 
has been surprised by the large number of species which have 
been proposed, and finds upon studying and comparing the 
types that a great reduction ın the number of species should be 
made 


WITH aview to determining the phylogenetic position of 
mammalian hair, Herr Maurer has recently been studying the 
sense organs of the skin, feathers, and hairs, and their mutual 
relations (Morph Jahrb) Bhs researches render more evident 
the profound difference that exists, both in early develo pment 
and in later behaviour, between mammalian hair and feathers 
Morphologically, they are to be regarded as quite different 
ergans Are the hairs, then, se generis, or may they b2 brought 
mto relation with other epidermis-forms? From studying the 
lower vertebrates, Herr Maurer considers that the skin sense 
organs of amphibia afford the ground on which hairs are de. 
veloped The complex refations of the root sheath of the hair 
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allow thus of a easy explanation Further, as to the relation 
of mammalia %o other vertebrate groups, as indicated by forms 
of integument, Herr Maurer is of opmion that mammals become 
sepaiat@l from Safiropsida and draw closer to amphibians, thus 
confirming a view based on other points of organization 


FLUORSULPHONIC Ker, SO,OH)F, has been isolated by 
Prbf Thorpe”. and My Walter Kırman ın the laboratory of the 
Royal College of Science, South Kensington, and an account 
of their experiments was given at the opening meeting of the 
Chemical Society, held last Thursday evening When liquid 
hydgogen fluoride 1s Brought into contact with sulphur trioxide a 
violent reaction occurs The product of this reaction, provided 
any great rise of temperature 1s prevented by extraneous cooling, 
1s now sown to be fluorsulpfonic acid, a liquid behaving in 
many respects like the chlorosulphonic acid, SO,(OH)CI, dıs- 
covered by Prof Wilhamson The preparation of fluorsulphonic 
acid” was effectell in the following manner —A quantity of 
sulphur trioxide was first distilled from a glass apparatus into 
“he receiver of a distillation apparatus constructed entirely of 
platinum A quantity of the anhydrous double fluoride of 
hydrogen and potassium, HF KF, more than sufficient to fur- 
nish enough hydrogenefluoride to combine with all the sulphur 
trioxide, was then placed in the retort of the latter apparatus, 
and the 1etort connected with a long condensing tube surrounded 
by a freezing mixture of ice and crystallized calcium chloride 
The receiver containing the sulphur trioxide was finally adjusted 
to the condensing tube, and was likewise surrounded by a similar 
freezing mixture Upon heating the retort the double fuornde 
of hydrogen and potassium was dissociated, and pure hydrogen 
fluoride (hydrofluoric acid) distzlled over into the receiver and 
reacted wth the sulphur trioxide The excess of hydrogen 
fluoride was subs@quently removed by means of a current of dry 
caron dioxide, the receiver and its contents being warmed to a 
temperature of about 30° during the process The fluorsulphomie 
acid thus prepared ıs 2 colourless mobil@hquid, which possesses 
an extraordinary affinity fo. water, reacting, im fact, with that 
liquid with almost explosive violence It fumes when exposed. 
to air, and possesses a specific mildly pungent odour quite 
different from that of hydrofluoric acid It may be distilled, 
with but slight decomposition, in a platinum apparatus, its 
boiling point (corrected) bemg 162°6 The latter constant was 
determined by use of a specially constructed platinum distillation 
apparatus, in the neck of the retort of which was fitted a small 
platmum tube contaimng a little mercury, and in which the 
thermometer was immersed during the process of distillation, 
in order to protect it from the powerfully corrosive action of the 
vapour The eror introduced by the use of this arrangement 
was very shght, and was determined by distilling liquids of 
known boiling points Considerable interest 1s attached to the 
relatively high boiling point of fluorsulphonic acid, masmuch as 
it 1s several degrees higher than that of chlorosulphonic acid, 
which boils at 155° 3 It would appear as if this fact 1s in some 
way connected with the relatively high boiling point of hydrogen 
fluoride itself (19°), as compared with that of hydrogen chloride, 
which, as most people are aware, 1s gaseous down to compara- 
tively low temperatures The main products of the decomposition 
which occurs to a shght extent during distillation, are most 
probably sulphuric acid and sulphuryl difluonde, SO,F,, which 
latter compound Prof Thorpe and Mr Kirman shortly hope to 
isolate by a method similar to that by which Behrend prepared 

the analogous sulphuryl dichloride, SO,Cl, 


THE additions to the Zoological Society’s Gardens during the 
past week include two Mahol: Galagos (Galago maholz) from 
South Africa, presented by Mr Luscombe Searelle, a Feline 
Genet (Genetta felna), a White-eared Scops Owl (Scops dezcotts), 
a Tawny Eagle (Aguile nevtoedes) from Matabeland, South 
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Africa, presented by Mr B B Weil, two Jackdaws (Corvus 
monedula, white var ) British, presented by Mr Yarding Cox, 
FZS, eighteen Deadly Snakes (Z) 2gonocephalus atyox) from 
Demerara, presented by Mr J J Quelch, CMZS ,@a Com- 
mon Chameleon (Chameleon vulgaris) from North Africa, 
presented by Mr. J Pettitt, a Blue ang Yellow Macaw (Ara 
ararauna) from South America, deposited , faur Lapland 
Buntings (Calcar rus lapponicue), twelve Snow Buntihgs (Plectro- 
phanes nvvalts) European, six Cirl Buntmgs (Emberiza ct lus) 
Buttsh, purchased : 





OUR ASTRONOMICAL COLUMN 


THe New Comet —The following observations of the 
“Comet Holmes” are communfeated to the Compte? rendus 
by M Bigouidan, Paris Observatory —~ 


P A A 
Mean Time RA é Deel ° 
Nate h m s hm s Sret et s 

Nov 9 75925 0455551 + 38 19 258 
9 928 6 0455346 + 3819 45 

13 10 20 i 044 376 + 3753 62 

I3 104632 O44 317 + 37 52 587 

13 10 55 43 044 301 + 37 52 579 

13 II 10 49 O44 2718 + 37 52 506 

13 II 25 6 044 233 + 37 52 486 


On November 9 the comet was a large and bright nebulosity, 
perfectly round, and 5’5 in diameter It showed a central 
diffused nucleus, 10” in diameter A rather brighter portion of an 
approximately elliptic form appeared to extend from the nucleus 
in the direction » = 127°, its axes being 1’ 5 and 30” respect- 
tvely On November 13 the comet was only seen intermittently 
It was 8’ in diameter and nearly round The nucleus no lọnger 
occupied the centre, but had shifted towards the preceding por- 
tion The elliptical region was 2’ by 30’, and in the direction 
p=116°8 To the naked eye it was easily, visible, bemg as 
bright as the Andromeda nebula near it, but less easily distin- 
guished, owing to its smaller apparent size e 


The most recent elerggnts and ephemeris have been obtained 
from observations made on November 9 at Karlsruhe, Novem- 
ber 10 at Rome, and November 11 at Gottingen, and are given 
in Asti ononuche Nachrichten, No 3128, from which we make 
the following extract — 

Elements 
T=1892 August 15 779M T Berlin 
w= 300° 2’ 7 
Q= 11259 
2 027 340 
logg= 9 92222 


Ephemeris for 12h Bern M Time 
& 


M Aequator, 1892 0 


1892 a logy logā 
Nov 17 oh 435 +3732 02562 99734 
» 2I 437 II 02688 00071 
» 25 © 447 +3650 02810 00387 


The comet can be easily picked up with a small telescope by 
knowing that it hes ma line joming the stars 8 and 6 Andro- 
medæ, about one-third of the distance from 8 


MOTION IN THE LINE or SiGHT —The transformation of 
the great reflector of the Paris Observatory for the purpose of 
adapting ıt to the spectroscopic determination of radial velocities 
1s described by M H Deslandres (Comptes rendus 20) Instead 
of having a flat mirror at 45°, a collimator was placed in the 
optic axis itself, and movable along ıt The rest of the spectro- 
scope, which contained three flint prisms and a camera, was 
enclosed ın a rigid steel box attached to the upper ring of the 
telescope In order to control the motion, the plates forming 
the slit were made of polished steel and slightly inclined, so as 
to thiow an image of the sky down into an auxiliary telescope 
inside the tube, which was provided with a reflecting eye-piece 
Thus the observer below, standing nea the great mirror, was 
enabled to keep the star well on the slit With this arrange- 
ment, spectra of stars down to the 4th magnitude could be 
obtained, 12 cm long, in two hours In the blue portion a dis- 
placement of 0005 mm indicated a velocity of 36 km per 
second The lines whose displacements were measured were those 
ofhydrogen, calcium, and iron 250 stars are within reach of the 
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Snstrument Fora Aurigz, with a comparison of 30 lines, %he 
velocity was + 43 9km. § Aunge is a spectroscopic double 
witl velocities, on February 5, of — 84 km and + 97 km. 
Venus, on April 12, had an actual velocity of 13 55 km That 
indicated by the negative was 15 km e 


u HIMMEL UND ERDE” For NovemBer*—The curent 
number of Hummel und Erde contains many astronomical 
articles of interest “‘The Heat ın August, 1892” is the sub- 
je@ of an article by Rrof* W J van Beboer In thts he brings 
together all the statistics of the temperature readings during, 
the interval þetween August 11 and 25, and shows by weather 
charts th® general state of the weather, such as wind, baro- 
meter, &® The, following few values, showing the highest 
temperatures recoidedeand extracted from the table mentioned 
abeve, may be of interest — 























1 

Place Aug panty : Place Aug. emp 

ih era as cis 
Loñdon æ e | 923 | 80 6 Cassel 17 96 8 
"Oxford 23 |770|Grunberg * | 19 | 1022 
York 1 23 |73 4} Karlsruhe | 7 96 8 
St Petersburg ; 26 | 86 o| Bamberg 18 | 1004 
Stockholm 26 | 82 4] Constantinople | 21 j| r004 
Paris 18 | 95 oj Madrid 16 | 1076 
Biarritz 16 |1076/ p 17 | 1076 
5 17 Jroa oj, Rome 17—21| 932 
Brussel 18 |950| Lagouat 23 | 1058 








proper motions of the fixed stars and leads up to the most 
modern observations describing the results obtained with regard 
to Siruggand Procyon Prof Barnard, with the help of two 
exeellent woodcuts, explains the working of the great Lick re- 
fractor To prepare the instrument for mtcrometric work, he 
says five minutes ıs required , but for photographic work ten 
minutes 1s necessarv, as a photographic correcting lens has to be 
adjusted to compensate for the difference between the photo- 
graphic and optical focus, the large spectroscope absorbs 
nearly half an hom’s work before it 1s ready for observation 


OBSERVATIONS OF PERSEIDS —During the August display 
of the Perseids ıt has been noticed that m addition to the 
principal radiant point several minor ones have been observed, 
which although not very far distant from the primary one, are 
still far enough to suggest that they belong to another swarm of 
particles following a different track in space The orbit, which 
the particles in the main follow, coriesponds, as 1s well known, 
to that of the comet of 1862 III , and M Bredikhine has sug- 
gested that the particles producing these minor radiant points 
belong really to the same swarm, only have either been acted on 
by external forces such as the perturbations of the major planets, 
or have been projected from the comet itself at different 
periods 

With the intention of bringing some facts to bear upon this 
idea, M Purseux, in the Bulletin Astronomigue for October, 
gives the results of his observations made in August of last year, 
which ‘seem to confirm those of M Bredikhine ın several 
points of view ° 

His method of observation was srmply to chart down on 2 
large celestial globe the positions of the trails as observed A 
glance at this globe, after 199 positions had been so recorded, 
indicated that the area of radiation occupied a consider- 
able surface, and extended principally in the directions of right 
ascensions, that several distinct centres of concentration were 
observable, and that the same radiant points, in general, mani- 
fested their activity at the same time, 2 e , on the evenings of 
August IO, 11, and 12, and some on August 7 In the table 
accompanying this paper M Purseux shows that no less than 
fourteen different centres of radiation were observed Table IT, 
which we produce here, contains the essence of the whole work, 
and shows the positions of the radiant points im question, 
together with the corresponding elements of the orbits deduced 

t must be remembered of course that their values cannot be 
very accurate, owing to the difficulty of observation, but the 
results are nevertheless mteresting, The different radiant 
points are denoted by A, B, C, &c, while a and 4 represent 
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then right ascension and declinations , the other nomenclature ‘ 





1s that usually adopted in cometary computatfons 
a 8 2 A 4 R t g wt 
A 445 49°1 5771 30°7 138°6 129°3 09643 296°2 
B 413 467 "538 291 1380 1303 o 9836 3023 
C 473 397.560 212 1390 1436 09674 2978 
D 627 606 732 387 1385 «1071 o 8046 265 6 
E 525 534 643 332 1381 1206 08839 2779 
F 353 658 600 479 1387 e 991 09759 2989 
G 300.434 440 29I 1384 1997 09982 3303 
M1053 609 994 380 1387 791 08145 230 2 
K 195 284 290 186 1387 1443 0 789 19 2 
L 53 670 458 561 1386 879 1 oe 3223 
M 1185 532 1096 317 1387 640% @ 3811 2150 
N 3147 674 234 929 1379 ©6824 09872 398 
O 3235 501r 3550 588 1387 631 0 8402 5°7 
P 140 374 285 287 1385 1263 o8046 119 
. ao . e 
oT... 
GEOGRAPHICAL NOTES** . 4 
THE Royal Geographical Society has determined on a change’ 
inthe form and alteration an the title of its Proceedings, which 
will materially enhance the value of the monthly publication 
Tite size of each part will be increased to ninety-six pages, and 





two volumes will be published 1n the year instead of one as for- 
merly Internally the arrangement will be slightly altered, and 
while the strictly geographical character of the publication will be 
maintamed, the notes and record of geographical work from 
othe: countries will be made at once more systematic and more 
popular A special feature will be the record of the “ Geo- 
graphical Literature” of the month, summanzing all the 
accessions to the library, both books and memoirs This will 
form a subject-index to geographical literature, and serve as a 
contimuous appendix to the exhaustive subyect-catalogye of the 
Society’s library which ts now being compiled The entanlge 
of the new series 1emains in the hands of Mr J Scott Keltie, 
the assistant secretary 


WITH reference to the note on the death of Lieutenant 
Schwatka, the Alaskan explorer, published last week, we are 
glad to observe that an official enquiry negatived the theory of 
suicide, and showed that the fatal result followed from an over- 
dose of morphia taken medicinally 


THE German colonial authorities have recently come to a 
very important decision as to the official spelling of the place 
names of their various protectoratesin Africa and New Guinea 
European names are to retain their ordinary form, but all native 
names are to be rendered phonetically according to a new set of 
rules These rules so closely resemble those put forward by the 
Royal Geographical Society, and now widely used, that it ap- 
pears possible by some slight concessions 8n both sides to make 
one set serve both for English and German The letters c, g, x, 
and z are dispensed with as redundant, ¢ and z being rendered 
by zs, x by 4s, and g by Aw The gutteral ch becomes 24, the 
English ch being given as ¢sk, and the sound of the English 7 as 
dq ‘lhe German 7 sound will be represented by y, and the 
letter 7 used only for the French sound, which 1s represented in 
English as sk The German sound of w is rendered as v, the 
letter w being kept for the English sound . Unfortunately the 
letter s 1s kept for its soft German sound, the sharp sound of the 
English letter being shown by ¥ The use of the English z 
would have overcome this difficulty, and removed the most serious 
obstacle to a common orthography 


CAPTAIN MONTEIL, whose arrival at Kano on his way to 
Lake Chad was referred to ın May last (vol xlvi p 110), has 
at last been heard of, and his mission, although involving two 
years of travel in the Sudan and Sahara, appears to be success- 
fully completed The facts could not be put more concisely than 
in Monteil’s official telegram to the French Foreign Office, which 
arrived on November 15 —‘‘October 17 To-day I entered 
the teiritory of Fezzan by way of Tejerri coming from 
Kuka Having set out from Kano on February 19, 
[ reached Kuka on April 10, where the reception was 
excellent I left Kuka on August 15 with a guide, sent by® 
the Sheikh to accompany me to Murzuk which I expect 
to reach on or about the 2sgh, and to stay there just long enough 
to arrange my departure for Tripoli Badaire has borne the | 
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journey exceedingly well My men are all with me, except two 
left at Kuka’ è lhis 1s the most 1mportant journey through the 
Central Sudaa and Sahara since the classical explorations of 
Barth and Rohlfs 


STROMBOLI IN 1891! 


e 
STROMBOLI is one of the most noted but least studied of 
volcanoes ‘The regularity ofthe weak explosions which, 

succeeding each other at intervals of a few minutes, characterize 
its normal state, gives rise to the 1dea that its action 1s always 
thus uniform and monotonous, and the occasional paroxysms to 
which tt 1s subject are apt to be overlooked In reality the so- 
called Strombolian phase of volcanic activity differs from the 
Plinian phase exhibited by Vesuvius and certain other volcanoes 
merely bf the absence of intervals of perfect repose between the 
violent outbursts which are characteristic of the latter type It 
1s in this difference that the explanation of the fact 1s to be found, 
that {rom time immemouial no explosion in any way comparable 
tothe great explosions of Vesuvius havesoccurred at Stromboh ; 
for the ceaseless activity of the latter prevents the accumulation. 
®f sufficient force to produce a powerful and destructive effect 
But from time to time the throat of the volcano does get more 
or less choked, and the efforts of the imprisoned vapour to 
escape result in an eruptive phase of some violence Such 
an event took place dusing the latter months of last year, and 
the following description of the phenomena ts based on the 
observations of Profs Ricco and Mercalli, and of Ing. 
Arcidiacono 

The state of the volcano preceding this outburst had been one 
of relative calm for two years In October, 1888, an explosion 
had opened three new mouths on the upper edge of the Scara 
del Fuoco, from one of which lava was emitted This was the 
commencement of a period of mcreased activity, with repeated 
issue $f lava, lasting nine months till June, 1889 From this 
datæto the eruption of last year, and particularly during the six 
months just preceding, the activity was less than normal Itis 
to be nouced, however, that there were two short intervals of 
recitidescence, lasting only a few days, at the end of December, 
1890, and fanuary, 1891 

On June 24, 1891, at 1245 pm, wo stiong earthquake 
shocks were felt over the whole island at an interval of a few 
seconds Loud rumblings and a violent eaplosion followed 
each The shocks were not confined to the island of Stromboli, 
but were felt at Salina, a distance of 40 kilometres Even the 
subterranean rumblings were heard at the latterisland The 
first shock and the first explosion were, as might be expected, 
more violent than any which succeeded Windows were 
broken at the semaphore station, and a great precipice of roch 
fell into the sea at the Filo del Cane, and otker rocks in the 
same locality were so loosened that they fell on following days 
Two powerful columns of ash, like thick smoke, arose from the 
crater and ascended far above the summit of the island Great 
masses of scorra were ejected and fell toward the northern part 
of the island, burning the grass and fig-trees A boat passing 
to the north-east of the island at the time of the first explosion 
could not see the semaphore signals, owing to the quantity of 
ash in the atmosphere Lapıllı fell around the eruptive mouths. 
for a radius of a kilome‘re and a half, and a fine, dark grey ash 
rained over the whole island A stream of lava issued from a 
pomt on the Scara del Fuoco near to the most western mouth, 
and a deep fissure formed its upper rim nearly in the same 
place as that of November, 1882 For two days the lava con- 
tinued to flow, and loud explosions were frequent The rumb- 
lings were almost continuous On the 26th the emission of ash 
ceased, but moderately vigorous outbursts occurred with the 
ejection of mcandescent scoria till the 27th , but on the 28th 
and 29th the volcano had resumed its wonted calm On the 
30th, however, a fresh earthquake, accompanied by rumblings 
and a violent explosion, showed that the volcanic forces were 
not yet spent Animmense column of vapour and incandescent 
materials arose from a new breach on the edge of the Scara, 
while an abundant current of lava flowed down the slope reach- 
ing the sea at its foot The whole of the powerful eaplosions 
o the 30th were repeated at short intervals, but the activity 


£ Sopra ıl Periodo erut*ivo dello Stromboh cominciato il 24 giugno, 1292. 
Relazione de: Prof A Riccoe G Mercalli col Append ce dell’ Jngegnere 
Areidiacono (“ Annah dell’ Ufficio Central: Meteorologico e Geedinamico’* 
[2] XI Pt 3, T892) 
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gradually declined till July 4, when us normal state was 
reached The eruptions were again violent, with, emission of 
lava from the 16th to the 23rd of July 

The mouths on the edge of the Sciara, which wert gontem- 
poraneously active durmg the above period, were four in num- 
bei—two at the northern end and two at the western end One 
of the forme: pair was opened by the explosion of June 30, and 
from 1t was ejected the greater part of the detritgl material, of 
the eruption, so that around 1, a cone hasebeen bfilt up, trun- 
cated by a crater, sub-elliptic in form, of about 60 metres in 
maximum diameter The height of this new cone above thg old 
edge of the Sciara 1s about 50 metres The other crater 1s 
situated on the deep fissure mentioned abovg, and at night, from 
the sea the incandescent lava could be seen in free commufiica- 
tion with the atmosphere—a circumstance which explains the 
fast that the explosions from this crater were rare and of feeble 
miensity The two western ones were situated one low the 
other with an interval of about 30 metres Near the lowest, three 
large fumaroles gave forth dense columns of steam, while other 
lesser fumaroles were plentifully scattered about The majgrity 
of the explosions took pbace from these two mouths «During 
this same period, lava was emitted three times, (1) on June 24, 
soon after the first two explosions fiom the most western part® 
of the Sciaia, (2) on June 30, from the crater on the fissure , 
(3) on July 16, from the central part of the Sciara, between the 
first two They all reached the sea, and since the second stream 
doubled itself 1ound an obstacle about half way in its course, 
fout new points were formed on ‘he shore The thickness of 
the lava at these points varied from 4 to 6 metres Specimens 
of the lava collected from the most western stream showed that 
ıt consisted of an almost homogeneous blackish brown paste, 
compact in the interior, but becoming more and more porous 
and reddish in colour towards the exterior Some of the larger 
cavities were internally covered with a shining brown patina 
Externally ıt was covered with a rough ciust, reddish-brown in 
colour, and of scor:aceous aspect It was sensibly attiact®d by 
the magnet, and melted without effervescence to a gbrowngsh- 
green glass Crystals of plagioclase, augite and olivine were 
appaient In section, about two thirds was rendered opaque 
and black by very minute microlitic granules of magnetite w Mich 
were intimately miaed with atransparent glassy base, colourless 
or inclining to greens The remaining third consisted of a 
great numbe: of colourless transparent microlites of plagioclase 
Fluidal structure was only just apparent In {his microlitic 
paste were scattered crystals of plagioclase, augite, and olivine 
The augites were gieenish in section and possessed a feeble 
pieochroism The olivines were corroded and irregularly frac- 
ture 

Analysis gave the following numbers — 

Etna 
Mean of analyses of 





Stromboli 20 mcdern lavas 
Silica 5071 49 45 
Alumina 13 99 19 30 
Ferric oxide 513 
Ferrous oxide 910 l 1r 82 
Manganous oxide 42 — 
Lime 10 8I 1021 
Magnesia 4 o6 3 69 
Potash 3 02 133 
Soda 2 87 358 
Loss on ignition 24 — 
Cl and SO, (traces) — 
100 35 99 38 


The lava 1s sımılaı to other lavas of Stiomboli, and to show 
the great similarity between the lavas of Stromboli and Eina, 
the mean of the numbers of twenty analyses of modern Etna 
lavas is appended for comparison 

The scoria, lapilli, and ash of the eruption present no special 
features, but are what might be expected from a lava of the 
above composition 

Although the volcano had reached a state of comparative 
calm at the end of July, this did not last for very long ‘lowards 
the end of August fresh signs of activity gave warning of an 
approaching explosion, which took place on August 31 It 
was preceded by an earthquake a few seconds before, and asa 
result a vast column of ash rose above the volcano, while scoria 
and other projectiles were shot out to a considerable distance 
Soon after, a fine ash, dark red in colour (instead of black as in 
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June-July), fell over the island, covering the ground in some 
places to a depth of several centimetres On the evening of 
SePtemher 1 dense columns of ash were agam emitted, and m 
the afieanoon of Septêmber 3 the whole crater was enveloped 
in a thich mantle of steam, in the midst of which coffld be dimly 
seen a reddish-grey column of ash rising with extraordinary 
violence to a great height, when it spread out into a volcamic 
“pme” A fresh stream of lava was also observed Eruptions 
suceeded each othey at short intervals, accompanied by con- 
tmuous rumblings, interrupted now and again by load explo, 
sions, like heavy artillery As far as could be observed, on the 
western ade’ of the crater was a single mouth of almost circular 
form, 10 metres in diameter, which was most active ın sending 
up vast columns ðf ask and projectiles of all kinds To the east 
coul be seen one or moe little nfouths, which tranquilly 
emitted large volumes of steam, while m the midst a large 
aperture, 30 metres m diameter, iiegular in form and deeply 
ay rook , was in powerful action The activity, however, gradu- 
allye quieted dogn, and towards the end of the year the 
volgano fesitmed its normal state 

a In conclfsi@n, 1t®s useful to compare this eruptive phase of 
Sirdinboli with other contemporaneous seismo-volcanic phe- 
nomena of the Itahan peninsula It appears that earthquales 
occurred in various districts ın the early months of 1891, 
especially one on June 7 inthe Verona distiict, rather severe, oc- 
casioning loss of life Vesuvius was rather more activa than 
usual during the whole of June, and in correspondence with this 
the great fumarole of the solfatara at Pozzuoli, increased ın tem- 
peratuie. Itis particularly interesting to note that Vulcano, 
the other active volcano of the Lipari Islands, remained in per- 
fect calm during the whole period, emitting only vapour from 
the fumaroles As, however, the character of the eruptions and 
the lithological composition of the material ejected from this 
volcano differ so greatly from those of Stromboli, ıt ıs tolerably 
certain that there 1s no free and direct communication between 
ine resegvoirs of these two volcanoes In fact, Stromboli pre- 
sepis a much greater analogy with Eina The similarity of the 
lithological composition of the lavas of these two volcanoes has 
already been referred to, and, further, Prof Mercalli observes 
that the last four or five eruptions of Etna have all been imme- 
diately preceded or followed by a paroxysm at Stromboli It 
1s thus possible that there 1s a real relation between them 

L W FULCHER 


A LARGE METEORITE FROM WESTERN 
AUSTRALIA 
EN 


the Mineralogical Magazine and Jounal of the Minera” 
logical Society of July, 1887 (vol vu) Mr L Fletcher 
MA, FRS, president of the Society, describes four speci- 
mens of a new meteoric iron found at Youndegin in Western 
Australia They wese discovered about three-quarters of a mile 
to the north-west from the top of Penkarring Rock, in the above 
district, about seventy miles from York These fragments were 
found by Alfred Eaton, a mounted police constable, when on 
duty in the district of Youndegin, when he brought ın one of the 
four pieces he found on January 5, 1884 Mr Fletcher states 
that the late Mr Edward 1 Hardman, F GS, the then 
Goveinment geologist, expressed his belief in the meteoric origin 
of these 1ron masses Later the above-named Alfred Maton was 
sent with a native &ssistant with instructions to bring in the 
other three pieces, and at the same time an unsuccessful search 
was made foi additional fragments Inthe above account itis 
stated that the four pieces were lying loose on the surface, three 
of them close together, and the fourth fifteen feet away They 
weighed respectively 253 lbs , 24 lbs , 174lbs , and 6lbs , the 
Jargest and smallest fragments are now ın the British Museum 
collection, and the specimen of 24 lbs ıs ım the Geological 
Museum at Freemantle, and the fourth piece, weighing 174 Ibs , 
was presented to the Melbourne Museum in Victoria 
The new specimen now ın my possession was discovered last 
year, and weighs 3824Jbs, and measures 228 inches high, 
204 inches wide, and 134 inches in its greatest thickness In 
form it 1s roughly convexa on one side and concave on the other, 
gn both sides of which are large depressions or pittings similar 
to those usually observed on other large masses of meteoric tron 
It 1s somewhat triangular in outline, but with nregular sides 
Tt has one small hole quite through the mass near the top, and 
numerous deep holes, one near the bottom left-hand corner 
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having a diameter of about 14 inches and 4 inghes deep ; another 
at the opposite bottom corner 2 inches deep and 2 inches in 
diameter ; also another of 3 inches deep, and several othé®s. 
On the upper edge especially, and at sevfral other parts near, 
also on the edges, are fractured surfaces, as if in its fall a mass 
or masses were broken off, leaving a coarse crystalline structure, 
and which would indicate that several other large holes having 
existed before its fall on the earth, probably all or most of the 
pieces were connected together, and might have fallen in oye 
rass, I would be interesting to know if any of the pieces 
hited together at the fractured surfaces as seems to me might be 





detach a fragment of which the cut face was not 24 inches 
square, ° 

Mr. Fletclfer also states that on treating a specimen of 
this Yoyrdegin igon to the action of bromine water, or of 
dilute nitric acid, the polished secon gave no definite 
figures, but assumed a damascened appearance very like the 


Tucuman iron and a that of Brazos, being very similar to 


the, latter inthe proportion and distribution of the Schrei- 
bersite ; son®& speciens of the Arva, the Sarepta, and the 
recently found Canon Diablo ai similar as exhibiting these 
characters. 


| One-fifth natural_size. 


ssible. I observe that the two specimens of this iron in the 

ritish Museum collection exhibit similar fractures on the edges. 
Before receiving this specimen I was informed that two masses 
were found, but have no information at present as to the size 
and weight of the other. 

Mr. Fletcher in his paper minutely describes the size and 
form of the two British Museum specimens, and that the specific 
quantity was determined from three small pieces from the larger 
Specimen, and gave 7'86, 7°85, and 7'72. He also states that a 
portion was cut off the larger piece by means of hack-saws, and 
was found to be so hard that three weeks were required to 
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The Youndegin iron was also remarkable in containing the 
minute cubic and modifed cubic crystals, having metallic lustre 
and of a greyish black colour, and which were determined to be 
graphitic in character, but of a diamond-like form ; but were 
later found to be still distinct from the diamond, but having 
somewhat more the features of graphite. Mr. Fletcher there- 
fore decided to give the name of Cliftonite to this substance, as 
being a new form of a carbon mineral, A most exhaustive de- 
scription of this new mineral is given in his paper. Similar 
crystals of this substance are found in one or two other meteoric 
irons. 














The composition of the Youndegin iron. wasgfound to ‘be as 





follows :— è 
Iron u. si oe ven 9267 a 
Nickel .* 646 $ 
Cobalt * ia 0°55 
Copper ae “es trace 
Magnesium ... a OM 042 
Phosphorus ... a o'z . 
Sulphur o as, af none 
Insoluble cubes sh oog 
ae ee ° 
100°38 


JAmes R. GREGORY. 
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THE CROSS-STRIPING OF MUSCLE. 


P ROF, RICHARD EWALD of Strassburg, has just com- 
municated a paper to the fifty-second volyme ofthe Agehen. 
f.d. ges. Physiol., in which he confirms Prof. Haycraft’s vies 
concerning the structure of striped muscle. The latter ob- 
‘server has held for many years that muscle fibrils are varicos@ 
“threads, and that the cross-striping is but an optical appearance 
due to this varicosity. The varicosity is often difficult to demon- 
strate in the ordinary way, and most, histologists were not pre- 
pared to admit that the stripings aré alPand. entirely due to it, 
Prof. Hayeraft, however, recently brought forward to the Royal 
‘Society of London, and to. the Berlin International Medical 
Congress, fresh and striking proof of the strength of his position, 
by demonstrating films of moist collodion, on which pieces of 
muscle had been pressed and then withdrawn. As a result of 
this pressure the collodion films were stamped as with a seal, 
and the impressions revealed in striking detail every stripe of 
the original fibre. Prof. Ewald confirms these experiments in 
the fullest manner, but suggests that the collodion imprefsions 
might be produced on the assumption that there arẹ layem of 
hard and soft material alternating with each other in the course 
‘ofthe fibrils. In this case the hard material “would press into 
the collodion and make a series of furrows, which would apBear 
asa series of stripes when examined with the microscope. Prof. 
Hayeraft had previously*demonstrated the varicosity of the fibrils, 
~ geen by transmitted light, and had published photographs of his 
„preparations, but Prof. Ewald was still sceptical upon this par- 
ticular point, and sought to.assure himself still more concl usively. 
© With this end in view he examined muscle, which had been 
rendered quite opaque, by means of reflected light, for under 
these circumstances the influence of the internal structure would 
be entirely set on one side, and the surface of the fibrils would 
alone receive and reflect the illuminating rays. For purposes of 
illumination Pref. Ewald used the apparatus of W. and H, 
Seibert, of Wetzler, by means of which vertical rays can be 
projected upon an opaque object ; and he rendered his prepar- 
ations, both of fresh and of hardened muscle, quite opaque by a 
method of over-silvering. Under these conditions Prof. Ewald 
found that the cross-striping is most distinct, and he was able, 
with his admirable method of illumination, to examine the sur- 
“face of a muscle just as one may observe the surface of the 
country at night by means of a search-light from an observatory. 
* ‘With the light perfectly vertical the tops of the ridges of the 
muscle are bright, and the valleys on either side in half-light. 
By shifting the light to one side or to another the slopes of the 
ridges can be thrown alternately into shadow or bright light. 
Prof, Ewald concludes by admitting that his experiments fully 
"prove that the striping is due to the shape of the fibrils alone, 
“and that the internal structure of the muscle plays no part in its 
» production, 








IRIDESCENT COLOURS} 


‘ N taking a general survey of coloured objects, whether 

natural or artificial, we become aware of the fact that 
whilst the colours of some remain unchanged as regards tint, 
whatever their position in relation to the incident light, the 
tint of others varies with every alteration in their relationship 
to such light source. We thus see that so far as their colours 


| By Alex. Hodgkinson, M.B., B.Sc. Reprinted from the fifth volume of the 
fourth series of ‘* Memoirs and Proceedings of the Manchester Literary and 
Philosophical Society.’ Session 1891-92. 
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, are concerned alb bodies may be arranged in two group? 


according as their colours change or do not change in tint as 
their angular relationship to the light vaties. “Nor is this 
classification entirely an artificial one, since, eas wji shortly be 
seen, though this change in tint with variation m the light 
source is an essential difference, it is not thé only difference, 
even in the colour manifestations of the two groups, for it is 
also characteristic of the nature of the colour- producing structure. 
k is to the above-menttoned varying colours that we apply the 
term iridescent, from the resemblance they bave in thë sequenge 
or play of aolewe to the tints of the rainbow.. The unvarying 
group eurs, having no equivalent term to ‘‘iridescence ” to 
express @he nature of their colour production, are spoken of 
as “ pigmentaty,” ot absorption colours, In naming examples 

®bjects, natural and artificial, grou d as above in accordance 
with the nature of their colours, it is difficult to make a selection 
where all are so varied and characteristic. I haye preferred 
therefore to cite only such instances as I myself possess, gnd 
anf therefoge alle to show you. As examples of pigmentary 
colours, peed only name one or two for the sake of comparison, 
singe the fol®urs & most objects, ordinarily met with are, pig- 
ementary. Leaves, flowers, dyes, birds, fish, insects, minerals, 
&c., exhibit these colours, some almost entirely, and all, 
excepting fish, in far the majority of jnstances. Of objects 
displaying iridescent colours we have also examples. in. the 
various divisions of the animal, vegetable, and rhinetal 
kingdoms, Amongst birds the most striking examples are 
found. amongst the humming birds, sun birds, birds of 
paradise, &c. Insects, again, furnish numerous examples, 
more especially amongst tropical species, though not, perhaps 
proportionally in greater numbers than amongst those belonging 
to our own more temperate regions. The colours of fish are 
almost entirely iridescent, since their very whiteness, or silvery 
sheen, is due to the admixture of the iridescent colours of 
innumerable minute thin lamellæ, too small to be seen individu- 
ally wih the naked eye, but plainly perceptible under the 
microscope. In the vegetable kingdom iridescent colours are 
far more numerous than is ordinarily recognized, since 
the surfaces of the cell walls produce interference colours which 
are more or less obscured by the pigmentary colours of leaves 
and coloured flowers, but may be readily seen in the case of 
white flowers by the aid of alens and sunlight. Under these 
conditions each cell may be seen to sparkle with its own 
iridescent colour, forming, by admixture of the interference 
tints of neighbouring cells, the varying shades of white seen in 
numerous flowers which are devoid of pigmentary colour. 
Mineral bodies displaying iridescent colours are also numerous ; 
opals, sunstone, fire-marble, felspar, mica films, tarnish on 
various metallic crystals, certain crystals of chlorate of potash, 
&c,, are examples, 

In describing the various natural objects for purposes of 
identification, or mere description, no account can be considered 
complete which omitseail reference to their colours, and more 
especially is this the case where the colours constitute such a 
striking feature, as in the case of iridescent bodies, In innum- 
erable instances, more especially amongst birds and insects, 
their specific names are taken from some conspicuous colour 
they possess, It thas becomes evident that a correct descrip- 
tion of the colours of bodies is of importance, and where these 
colours are of the pigmentary, or unchanging kind, this is a 
matter of no difficulty,» How different; however, in the case 
of objects, the colours of which not only vary with every change 
of position, but disappear altogether, unless viewed with special 
relation to the light source. Nor can it be wondered at that 
descriptions of these objects, even by observers of undoubted 
repute, vary according to the different angles from which they 
have been viewed ; or are vague and profuse, owing to fruitless 
attempts to describe their changing tints produced by every 
movement. ‘The fact is, no words can convey an adequate 
impression of the gorgeous effects produced by most of such 
objects, whether birds, insects, or fish, when in motion in 
brilliant sunshine. Some notion of the difficulties to contend 
with in describing the colours of humming birds, for example, 
may be gathered from the remarks of Wallace in his work on 
‘Tropical Nature,” when speaking of humming birds :—‘‘ In 
sgine species they must be looked at from above, in others from 
below ; in some from the front, in others from behind, in order 
to catch the full glow of the metallic lustre ; hence, when the 
birds are seen in their native haunts, the colours come and yo 
and change with their motion, so as to produce a startling and 
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beautiful effect” Most observers, in descriping the colours of 
iridescent bodies, do so by attempting to depict the varied 
effects produced by casually changing the position *of 
the object in relation to the light, omiMing to mention the 
exact seguertce of the play of colours, or the relation of these 
colours to the direction of the nidescent light, 2 e , whether pro- 
duced by perpendicular or oblique illumination Hee is a 
description of the tufted neck humming bird, Tvochzlus or natus, 
taken haphazard from a well-known work —‘ The throat 1s ¢f 

fine green colour, variable in different lights to a golden hue 
with a yellow or brown metallic lustre, and below that the 
whole of the belly ıs a rich brown, glossed wath? gypen, and 
golden” Such descriptions as the above, which happen to be 
the first I met with in seeking for an imsjancé, fre vague, and 
fail to give a definite ide@ of the appearance of the object Sut 
vagueness in the description of these objects 1s not the omy 
result of the changing character of their colours As might 
be expectetl, where such variation m appearance exists, the 
descriptions of different authors aie almost asy variable as he 
colqurs Few attempt descriptions without aclfnoWledging 
the hopelessness of the task Thus Jardine, after “describing s! 
this humming bird, Chryslampts mosquetus, remarks —‘* Yt 18, | 
impossible to convey by words the idea of these tints, and , 
having mentioned those substances to which they approach 
nearest, imagination must be left to conceive the rest” And I 
adduce this quotation as fairly expressing the feeling of 
naturalists ın reference to the description of iridescent objects 
generally Recognizing the admitted inability of observers to 
convey by description an idea of the appearance of these irt- 
descent objects, and havtng myself, for many years, constantly 
experienced the same difficulty, I have been led to adopt a 
method for the examination of such objects, which, whilst 
extremely stmple and available in tts application, yields unvarying 
results with different observeis, 1esults, moreover, which admit 
of the simplest description 
Before describing this method, 1 may say that long exgerience 
in the examination of indescent objects has proved to me thag, 
almost without exception, the colours of natural iridescent 
objects are due to interference produced by thin plates In 
order, therefore, to render clear the principles on which the | 
method I propose 1s founded, I will briefly refer to certain fun- 
damental facts in connection with colour production by thin 
plates, and for this purpose will select a thin film of mica, which 
with light at perpendicular incidence, appears red, iridescent 
red If, now, this plate be inclined so that the light falls on | 
tt at a more oblique angle, 1t 1s, of course, reflected at the same 
angle, and now appears orange, and if the plate be still further 
melmed, the reflected light appears yellow, then yellowish 
green, green, and bluish green, and if the light were not too 
copiously reflected from the first surface to allow of perceptible , 
mterference by further inclination of the plate, all the colours , 
of the spectrum in their proper sequence might be observed | 
The same results, but much more vividly, may be seen in these 
crystals of chlorate of potash Thus, we see that by 1endering | 
i 
| 
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the meident hght more and more oblique, the reflected hght 
changes from a lower to a Ingher tant, that 1s, from the red 
towards the violet end of the spectrum And this is what 
occurs in the case of all iridescent bodies, as the incident 
light becomes more oblique the colour changes to the tint above 
it in the spectral order, so that, if we know what colour any 
such object appears when seen at a certain angle, we can infer 
what colour 1t will change to on varying tlre incidence. This | 
beetle (Sagra pu purea), for instance, 1s red at perpendicular 
meidence, 1t wu, therefore, appear orange yellow and green | 
when examined by successively increased obliquity of light 
And the same 1s true of all other iridescent red objects If 
the object at perpendicular incidence be green, as in the case 
of this beetle (Zug estes), 1t will become blue and then violet 
as the incidence 1s increased We thus see that an iridescent 
object varies ın colour, simply because ıt ıs examined by light 
incident, and therefore reflected, at different angles Thus, 
different observers see the same iridescent object of a different | 
colour, when they view it illuminated by light at a different 
angle of incidence If, however, the object 1s seen by all at | 
the same angle of the incident light ıt will present the same 
colour, and this 1s, in fact, what the method I propose ensures, 
z¢, that iridescent objects shall always be seen by light at one 
and the same angle of incidence Tne angle I select 1s one of | 
go, so that the rncidence agd reflection are normal or perpen- | 
dicular to the reflecting surface By selecting this angle all | 
l 
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trouble of meaguring angles ıs avoided, since we know that the 
meidence 1s perpendicular when it coimecides with reflection 
Now, the reflected light may be made to coincide with the 
incideniglfght by reflecting it on to the object by means of a 
mirror, and so adjusting the object that mhe light reflected from 
it passes to the eye through a perforation in the mirror When 
examined in this way nedescent objects are marvellously altered 
In gppearances their changing colours are replaced by one fixed 
tint, vistble Mhly in ane position, g fact which serves at once 
to distinguish them from bodies coloured by absorption, which 
remajn coloured whatever the relation to the incident Inght 
Such methods of examining bodies scarcely takes more time 
than by the eye alqne The mirror may be attached to a 
spec®acle frame so as to leave both hands free, such as the one 
I show, or may bs a simple hand mirror For objects too 
small to be seen by the unaided eye, I have so arranged the- 
microscope that light ıs made to*pass down the tube of the instru- 
ment, through the object glass on to the objects, and by a 
special arrangement, so adjusted the position of the object that 
the lyght ıs reflected back again through the instrument to the 
eyg The method ts thus available fos macroscopic as well as 
microscopic objects 
® To illustrate the practical value of this plan of examination 
I have here a few objects exhibiting iridescent colours, which, 
by trial, will be found to give the following results — 

The crest of this humming bird, Chrysolamprs mosquctus, 


' which, to the unaided @ye, appears resplendent with all shades 


of red, orange, yellow, or gieen, according to the angle of 
the incident light, appears, when examtned by the mirror, of 
one unvarying red tint, disappearing when the object 1s moved 
but absolutely unchanging in tint Such an object, therefore, 
I should describe as ‘‘irtdescent red”, all else regarding tts 
colour may be inferred Again, the breast, or gorget, of the- 
same bird reflects all shades of orange, yellow, or green to the 
eye alone , with the mirror ıt ıs seen of a deep orange, which, 

as bef€re, ıs unchanged ın tints by any variation in position 

Suck an olyect I would describe as ‘‘iridescent orange” The 
gorget of another humming bird, Calliphlox amethystina, to the 
eye alone appears crimson, orange, yellow or green with the 
muin@r it 1s iridescent crimson only, spectroscopically a red of 
the 2nd order Amongst insects, instances of iridescent species 
are numberless, the results of examinatiom are just the same as 
in other iridescent bodies This butterfly, Morpho, to the eye 
alone appears either greenish-blue, blue, or violet, as its 
inclination to the light varies, examined with the mirror it 
appears green, and should be described as iridescent green, or 

iridescent bluish-green This beetle, or opleura bacca, appears 
any shade of red, yellow, or green to the eye alone, with the 
In this estraordinary beetle, 

Chrysochroa fulminans, we have all the colours of the spectrum. 
in their natural sequence, beginning with red atthe tip of the 

wing case, and ending with violet higher up the elytron These 
colours vary in an indescribable manner when attentively 

examined at different angles of incident light with the eye 
alone , with the mirror the wing cases are seen to be coloured. 
successively from base to tip iridescent green, yellow, orange, 

and red, and these tints remain unaltered by change of position 
of the object This piece of Ha/otts shell exhibits indeseriba- 

ble changes of colour with every movement, but the difficulty 
of description, though hy no means removed, ıs 1mmeasurably- 
lessened by the use of the mirror And the same with this 
specimen of iridescent iron ore, its colours, which vary to the un- 

aided eye, remain unchanged when examined by the mirror 

To simplify the description of iridescent objects, therefore, I 
would advocate the i es method, and would describe the 
result of such exammation by recording the colour observed 
by aid of the mirror, and prefixing the term ‘‘iridescent” to 

express the changing properties of the colour Bearing in 
mind the unvarying nature of these changes, a far clearer idea 
may be formed of the appearance of these objects than from 
any attempted description of what 1s admittedly indescribable 

Time and space are also economuzed by the omission of lengthy 
descriptions The accuracy, and, therefore, the value of any 
description of colour, 1s always enhanced by mapping its spec- 
trum, more especially ıs this true m the case of iridescent 
colours This is easily done, and by applying such map to a 
spectral chart, the order of the colour, and therefore tts tint, 1s 
apparent In examiming many objects, chiefly birds or insects, 
by means of the mirror as above described, apparent exceptions 
are repeatedly met with to the fact stated above, that the colour 
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1s mvanable in tint and disappears by inclination of the body 
Such mstances are no real exceptions, but fre due to the 
reflecting plates bemg curved, or havirg pignientary matter 
beneath them, or an opalescent medium above theifig In this 
way some of the mosteextraordinary and beautiful colour effects 
it seems possible to conceive are produced 

In examining objects with the perforeted mirror a single light 
1s necessary Thesun ıs of course the best, agd the electric 
light probably almost as gogd I frequegtly emfloy the lime- 
light, but a good paraffin Jamp may be used as a substitute 
Ordmary gas isunsutable The light should be placed ın front 
of the observer, its direct rays being prevented from falling on 
the objects by means of a book or partitign of some kind resting 
on the table, and of such a height that the light can b@seen 
above it On placing the mirror to the eye the light may be 
reflected from the mirror on to the object, and the latter manip- 
ulated so as to reflect the ray back through the perf®ration in 
the mirror to the eye The incidence 1s thus known to be 
normal, and the colour observed ıs the one to be recorded 

(J a 


+. 


r e È. x 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The following letter has been addressed by 
the University of Cambridge to that of Padua, which 1s about 
to celebrate the tercentenary of Galileo’s professorship — 


Traversitas Canlabiigeensrs Universttate Patavinae S P D 


Litteras vestras, virı doctissimi, GALILA£I GALILAEI Pro- 
fessoris vestri celebernm:ı m laudem conscriptas vixdum nuper 
perlegeramus, cum statim im mentes nostras redut non una 
Italiae regio virı tantı cum memona in perpetuum consociata 
Etenmm nostro quoque e numero nonnulli urbem ems natalem 
plus quam semel invisimus, ubi Pisano in templo lucernam 
pensilem temporis intervallis aequis ultro citroque mgveri adhuc 
Iuvenis anmadvertit , etiam Vallombrosae nemora pererravimus, 
ubi antea scholarum in umbra litteris anliquiıs animum puerilem 
imbuerat , 1psain Roma ecclesiam illam Florentinam ıntravihus, 
ubi doctrinae suae de telluris motu veritatem fato miquo abiurare 
est coactus , Florentiadtemque clivos suburbanos praeterivimus, 
ubi provecta aetate cael nocturni sidera solus contemplabatuı, 
ubı extrema m senectute diet lumine orbatus cum MI TONO 
nostro collocutus est, ubi eodem demum in anno mortalitatem 
explevit, quo Newronus noster lucem dier primum suspexit 

Hodie vero ante omnia non sine singular: voluptate sedem 
quandam doctrinae insignem, intra colles Euganeos urbemque 
olim maris dominam positam recordamur, ubi trecentos abhinc 
annogs saeculi sut ARCHIMEDES discipulorum ex omnt Europae 
parte confluenttum numero imgent: erudiendo vitam suam 
maturam maxima cum laude dedicavit, ubi, ut Lrvil vestri 
verbis paulum mutatis utamur, ultra colles camposque et flumen 
et assuetam oculis vestris regionem late prospiciens, caelo in 
eodem, sub quo vosmet ipsi natı estis et educati, instrumento 
novo adhibito inter rerum naturae miracula primus omnium 
Lunae faciem accuratius exploravit, Iovis <atellites quattuor 
primus detexit, Saturnı speciem tergeminam primus observavit, 
ultraque mundi orbem ingentem a Saturno lustratum fore 
suspicatus est ut etiam alu planetae aliquando invenirentur 

Ergo vatis tam veracis, auguris tam providi ın honorem, nos 
certe, qui Professorum nostrorum in ordme planetae etiam 
Saturno magis remoti ex inventoribus alterum non sine superbia 
nuper numerabamus, hodie alterum ex Astronomiae Professoribus 
nostris, Geotg'um DARWIN, nominis magnt heredem, nostrum 
omnium legatum, quası Nuntium nostrum Sidereum, ad vosmet 
ipsos libenter mittimus Vobis autem omnibus idcico gratu- 
lamur quod tum Italie totius, tum vestrae praesertim tutelae 
tradita est viri tant: gloria, qui divino quodam ingenio praeditus 
rerum naturae in provincia non una ultra terminos prius notos 
scientiae humanae imperium propagavit quique cael altitudines 
nes perscrutatus mundi spatia ampliora gentibus patefecit 

alete 


Datum Cantabrigiae 
ad vm Kal Deceméses 
A S MDCCCXCII 


Mr F Darwin has been appointed Deputy Professor of Botany 
for the current academical year, Prof Babington being unable 
‘o lecture on account of the state of his health 
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SCIENTIFIC SERIALS. ° 
American Jourhal of Science, November —Umty of the 
glacial epoch, by G Frederick Wright An examination of 
the evidence in favowr of two successive glacial epochs separated 
by an inter-glacial epoch, during which the gfaciated area was 
as free from ice as ıt is at the present time „This evidence 1s 
shown to be imconclusive, at least as far as American observa- 
tions go —A photographic method of mapping the magnetic 
field, by Charles B Thying Iron filings are strewn upon the 
film side of a dry plate laid horizontally in a magnetic field, and 
the plate 1s exposed to light from avove ‘Lhe filings are theh 
brushed off? and the plate developed From the negatives excel 
lent langen $lıdes may be obtained —-Contributions to mineral- 
ogy, No 54, by A Genth, with crystallographic notes byS L 
Penfield Descnptién and analysis ef aguante, metacinna- 
barrite, dollingite, rutile, danalite, yttrium-calctum fluoride, 
cyrtohite, lepidolite, and fuchsite —The effects of self-induction 
and distributed static capacity ın a conductor, by Fredenck 
Segell, Ph D , and Albert C Crehore, Ph D —The quanttta- 
tive determination of rubidium by the spectroscope, by F A 
Gooch and Jel Phinney The method is that of comparing 
phetometrically the intensity of a certain Ane m the spectrum of 


“the metal under investigation with the mtensity of that given by 


a standard solution containing a known amount of the metal A 
definite amount of the salt solution—usually the chlonde—is 
taken up by a hollow coil of platinum wire, which may be made 
to take up constant quantities of liquid by taling care to plunge 
the coil while hot into the liquid, and removing it with its axis 
inchned obliquely to the surface The coils were made of pla 

tnum wire oO 32mm indiameter, wound in about thirty turns 
to a spiral 1 cm long by 2mm across, and twisted together at 
the ends to form a long handle ach coil held o 02 gr of 
water With such a coil, the blue rubidium Imes were produced 
m a Muencke burner from o 0002 mgr of the chloride Some 
test experiments showed that in the case of pure solutigns of 
rubidium chloride the percentage could be found spectroscopic- 
ally upto I part in 30,000 with an error as low as I 25 per 
cedat In presence of potassium or sodium, however, the error 
may be as great as 20 per cent —Notes on the meteorite of 
Farmington, Washington County, Kansas, by H L Preston — 
A note on the cretaceous of Noith-western Montana, by IT 

Wood —A deep artesian boring at Galveston, Texas, by R T 

Hull —Notice of a new Oriskany fiuna m Columbia County, 
New York, by C E Beecher, with an annotated hst of fossils, 
by J M Clarke — Description of the Mount Joy meteorite, by 
E E Howell —Influence of the concentration of the ions on 
the mtensity of colour of solutions of salts in water, by C E 

Linebarger 





SOCIETIES AND ACADEMIES 
4 LONDON 


Royal Society, November 17 —* Stabılıty and Instability 
of Viscous Liquids,” by A B Basset, FRS (Abstract) 
—The principal object of this paper is to endeavour to obtam 
a theoretical explanation of the instability of viscous liquids, 
which was experimentally studied by Professor Osborne 
Reynolds 1 

The experiment, which perhaps most strikingly illustrates this 
branch of hydrodynamics, consisted in causing water to flow from 
a cistern through a, fong circular tube, and by means of suitable 
apphances a fine stream of coloured liquid was made to flow 
down the centre of the tube along with the water When the 
velocity was sufficiently small, the coloured stream showed no 
tendency to mix with the water, but when the velocity was 
increased, 1t was found that as soon as it had attained a certain 
critical value, the coloured stream broke off at a certain pomt 
of the tube and began to mix with the water, thus showing that 
the motion was unstable It was also found that as the velocity 
was still further increased, the point at which instability com- 
menced gradually moved up the tube towards the end at which 
the water was flowing 10 

Professor Reynolds concluded that the critical velocity W 
was determined by the equation 


A Wapju < n, 


where a is the radius of the tube, p the density, and g the 
viscosity of the liquid, and 2 anumbgr, but the results of this 


t Phil Tians 1683, p 935 
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pape® show that this formula 1s incomplete, inasmuch as ıt does 
not take any account of the friction of the diquid against the 
sides of the tube 

In the first plate, if the surface friction 1s supposed to Se 
zero, so that, perfect slipping takes place,*the motion ıs stable 
for all velocities If e% be the time factor of a disturbance of 
wave-length A, the value of # 1s 


amW pfa 
= m e me 3 
2 es A 2A Kt nt) 
Ld 


where # 1s a root of the equation J,(7)=0 S 
Experiment shows that when the velocity is greager than 
about sia inches per second, the fnctional tangential Stress of 
water in contact with a figed or moving solid 1s ‘approntmately 
proportional to the square of the relative velocity This Ng- 
troduces a constant 8, which may be called the coefficient of 
sliding frictyon, whose dimensions are [ML"?], and are therefore 
thesame as those of a density This constant may have any 





(1) 


positive real value , 8 = o corresponding to pemfect glipping® or 
zero tangential stress, whilst 8 = œ% corresponds to ng siippirg, 
which requires that the velocity of the ligifid should be ghe 


same as that of the surface with which it 1s in contact Owing 
to the intractable nature of the general equations of motion of 
a viscous liquid, I have been unable to obtain a complete 
solntion, except on the hypothesis that 8 is an exceedingly 
small quantity This supposition, I fear, does not represent 
very accurately the actual state of fluids in contact with solid 
bodies , but at the same time the solution clearly shows that 
the instability observed by Prof Reynolds does not depend 
upon viscosity alone, but is due to the action of the boundary 
upon a vescozs liquid 

To a first approximation, the real part of 41s proportional to 


Wag _ (79+ mat) 


ae (2), 


where 27/72 1s the wave-length of the disturbance, and # 18°a 
root of the equation {J,(7) =o Since the second term ıs a 
number, this shows that the motion will be stable, provided 


WeaB/p < a number 


The experiments of Prof Reynolds conclusively show that 
the critical velocity at which instability commences 1s propor- 
tional to uja, and the fact that the theoretical condition of 
stability turns out to be that Wa/z, multiphed by a quantity of 
the same dimensions as a density, should be less than a certain 
number, appears to be in substantial agreement with his experi- 
mental results 

The results of the investigation may be summed up as 
follows — 

(1) The tendency to wnstabshity increases as the velocity of the 
liquid, the radius of the tube, and the coefictent of sliding friction 
increase, but diminishes as the viscosity increases 

(u ) The tendency to instability increases as the wave-length 
(2n/m) of the disturbance increases 

The remainder of the paper 1s occupied with the discussion 
of a variety of problems relating to jets and wave motion 

I find that when a cylindrical jet 1s moving through the atmo- 
sphere, the tendency of the viscosity of the jet 1s alwaysin the 
direction of stability The velocity of the jet does not affect the 
stability unless the influence of tne surrounding air 1s taken into 
account , if, however, this is dore, it will be found that it gives 
rise to aterm proportional to the product of the density of the 
air and the square of the velocity of the jet, whose tendency 1s 
to render the motion unstable The tendency of surface- 
tension (as has been previously shown by Lord Rayleigh) is in 
the direction of stability or instability according as the wave- 
length of the disturbance 1s less or greater than the circumference 
of the jet 

If in addition, the jet 1s supposed to be electrified, the con- 
dition of stability contains a term proportional to the square of 
the charge multiplied by a certain number, z When the ratio 
of the circumference of the jet to the wave length is less than 
0 6, z 1s positive, and the electrical term tends to produce 
stability , but when this ratio 1s greater than O 6, # 1s negativë, 
and the electrical term tendsto produce instability It must, 
however, be recollected that when the above ratio 1s greater than 
unity the tendency of sfirface tension 1s to produce stability , 
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but if the influencing body ıs capable of inducing a sufficiently 
large charge, the electrical term (when 27a > A) wall neutralize 
the effect of surface tension and viscosity, and the motion will 
be unstable 

The wgl®known @alming effect of ‘‘ pourmg o1l on troubled 
waters” has passed into a proverb Theemathematical investi- 
gation of this phenomenon 1s as follows —The oil spreads over 
the water so as to form @ very thin film , we may therefore sup- 
posg that thegthickness / of the oil ıs so small compared with 
the wave-length hat powers of / higher than the first may be 
neglected Also, since the viscosi. ofolveolmC GS unts 
is about? 3 25, whilst that of water 1s about o 014, the former 
may be treated asa highly viscous liquid, and the latter as a 
fiictronless one $ 

Tit result is as follows — 

Let p,, p be the densities of the water and oil, T, the surface 
tension between oil and water, T the surface tension between 
oul and fr, u the viscosity ofethe on], and et the time factor, 
then, toa first approximation, 

tele, =p) + Titil -TA 
. 4eigpy — (1 — lam’) 

For olive oi], T} = 20 56, F = 369, so that T>T,, and I 
find that the motion will be stable unless the wave length of the 
disturbance lies between about 9/11 and 6/5 of a centimetre 
This result sitisfactorily explains the effect of o1) m calming 
stormy water. In the critical case in which the denominator 
vanishes, the approx.m&tion must be conducted differently 

OXFORD 


University Junior Scientific Club, October 26 —Mr E 
I. Collis, in the absence of Mr Bourne, gave an exhibit of 
Codium tomentosum —Mr F C Britten gave an exhibit of the 
nest of a trapdoor spider —Mr Hill read an interesting paper on 
the determination of sex, which was followed bya long dis- 
cussion —Mr Fisher exhibited some specimens of crystallized 
anhydrous oxalic acid, and described their methods of prepara- 
tion 


. E 


CAMBRIDGE, 


Philosophicaf Society, October 31 —Prof G H Darwin, 
Prefident, in the chair —The following officers were elected 


for the ensuing session —President Prof Hughes Vice- 
Presidents Dr Cayley, Prof G He Darwin, Dr Hull 
Treasurer Mr R T Glazebrook Secretaries Or Hobson, 


Mr J Larmor, Mr Bateson New Members of Council 

Prof Thomson, Mr F Darwin, Dr Shore, Mr Ruhemann — 
The reuring President addressed the Society —The following 
communications were made —Note on the determination of 
low temperatures by platinum-thermometers, by Mr E H 
Griffiths and Mr G M Clark The authors, following up the 
suggestion of Profs Dewar and Fleming, that the resistance of 
certain pure metals vanishes at absolute zero, have assumed the 
possibility of extrapolating the platinum thermometer formule, 
and have thus found the temperature at which R=o From 
the previously-published constants of seven different thermo- 
meters—including Callendar’s original wire—the mean value 
deduced by them 1s —273° 86, which 1s in remarkable agree- 
ment with Joule and Thomson’s thermodynamical value 
273° 7 They further suggest that the simple method of 
determining the resistance in 1ce and steam and assuming R=0 
when Z= — 273° 7 1s sufficient to graduate a thermometer con- 
structed of fairly pure wire, as they show that the errors so 
introduced will only amount to a fraction of a degree over the 
range — 273° to — 150° —Carnot’s principle applied to animal 
and yegetable life, by Mr Parker The author discusses 
the question whether the conditions of the growth of plants are 
limited by the law of entropy The assumption is made that 
Carnot’s i rincipie takes account only of the exchange of heat, 
and the temperature of the material system at which the 
exchange takes places, that the differential effect of solar 
radiation of different kinds consists ın variation of the activity 
but not of the mechanical type of the growth The increase of 
available energy due to the building up of inorganic materials 
into a plant can then only be explained, ın conformity with the 
second law of thermodynamics, by the aid of differences of 
temperature during growth the author gives calculations to 
prove that the difference between day and night 1s amply 
sufficient for this purpose —Note on the geometrical interpre 

tation of the quaternion analysis, by Mr J Brill 


x Osborne Reynolds, Ph: Trans 1886, p 17 
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Paris 


Academy of Sciences, November 14 -M d’Abbadie 
m the chatr —Heat of combustion of camphor, bf M Berthelot 
—Remarks on a note by M A Colson onethe rotatyig power 
of the diamine saltss by M C Friedel —Researches on the 
chemical constitution of the peptones, by M P Schutzenberger 
—Influence of the distribution of manuges ın the soil upon their 
utilization, by M H Schiloesing —On the laws gf dilatation of 
gases under constant pressure, by M E ,H Am®gat Tables 
are given of coefficients of &pansion of carbon dioxide under 
pressures ranging from 50 to 1000 atm, and temperatures up 
to 258°, and for oxygen, hydrogen, nitrogen and air, ‘under 
pressures up to 3000 atm For CO, the coefficient has a 
‘maximum at a certain pressure for each range of temperature 
This maximum corresponds to a higher pressure as the tempera- 
ture rises For the other gases the coeffictent decreases regularly 
as the pressure increases As segards temperature, the coeffi- 
cient of expansion of CO, for each pressure 1eaches a maximum 
at a certain temperature and then decreases Thisitemperature 
1s the higher, the greater the pressure The more permanent 
gases behave as 1f theyshad already passed tReir maxsmum — 
Study of the pathogenic power of fermented beet root pufp, 
by M Arloing —Observations of the new comet Holmes (S 
1892), made at the Paris Observatory (west equatorial), by M 
G Bigourdan (see Astronomical Column) —Transformation of 
the great telescope of the Paris Observatory for the study of 
radial velocities of the stars, by Me H Deslandres (see 
Astronomical Column) —Summary of solar observations made 
at the Royal Observatory of the Roman College during the 
third quarter of 1892, by M P Tacchini —On the inversion of 
Abelian integrals, by M E Goursat —On the summation of a 
certain class of series, by M d’Ocagne —On the equations of 
dynamics, by M R Liouville —Experimental researches on 
the deformations of metallic bridges, by M Rabut —Conditions 
of equilibrium and of formation of liquid microglobules, by M 
‘C Malézos The following experimental iesults were afrived 
at When a liquid spreads over the free surface of a depser 
liquid, microglobules are produced on mverting the position of 
the two hquids If a liguid rests in drops oft the surface of a 
denser liquid, then ın the inverse position the denser will sp#ead 
over the less dense liquid —Demonstration of the existence of 
interference of electricgwaves m a closed circuit, by means of 
the telephone, by M R Colson A Rhumkorff coil was kept 
vibrating at 130 per second by a thermopile To one of its 
terminals was attached a copper wire ending in a hook, to 
which a hnen thread soaked in calcrum chloride was attached 
by one end, the other hanging free One of the terminals of a 
telephone was placed in contact with the thread, the other 
terminal being isolated Under these conditions, the sound m 
the telephone was completely extinguished at a certain distance 
from the coppey When both the ends of the thread (which 
was 3m long) were connected up by fine copper wires, two 
points of extinction were reached, one from each end On 
shortening the thread these points approached each other and 
formed a zone of extinction between them This zone of ex- 
tinction spread over the entire copper wires as the thread was 
shortened to zero The neutral zone is due to interference of 
two waves of the same period and of equal potential meeting 
m opposite directions —On the co existence of dielectric power 
and electrolytic conductivity, by M E Cohn —QObservations 
on the preceding communication, by M Bouty —Magnetic 
properties of bodies at different temperatues, by M P Cure 
These were measured by bringing samples of the bodies between 
the ends of two electromagnets inclined to one another, and 
measuring the forces experienced by means of a torsion balance 
The bodies were heated in a porcelain crucible, the heat being 
supphed by platinum wires carrying a current, and measured 
by a Chatelier thermocouple —On the propagation of vibrations 
through absorptive isotropic media, by M Marcel Brillouin — 
On a new relation between variations of luminous intensity and 
the numerical order of the sensations, determmed by means of 
r luminous paint, by M Charles Henry —Essay of a general 
method of chemical synthesis experiments, by M Raoul 
Pictet —On the fusion of carbonate of lime, by M H Le 
Chatelier —On the molecular weights of sodammonmm and 
potassammonium, by M A _ Joannis —On some crystallized 
sodium titanates, by M H Cormimboeuf —On a propylamido- 
phenol derived from camphor, by M P Cazeneuve —On the 


~colourmg matter of the pollen, by MM G Bertrand and G | Books, Pamphlets, and Serials Received 
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Poirault —On the manufacture of melanite garnet and sphene, 
by M L Michel #-On the rotating power of solutions, by M 

Vyyrouboff —Researches on the mode of elimination of carbonic 
oxide, by M L qe Saint-Martin —Vital fermentations and 
chemical fermentations, MM Maurice Arthus and Adolphe 
Huber —Remarks on the preceding communigation, by M A 

Gautier —Influence of the transfusion of blood from dogs vac- 
cinated against tuberculosis upon tuberculous infection, by MM 

J. Héricourt and Ch Richet —On a new species of chromo- 
fenic bacteria, the $z: 2dlum luteum, by M Henri Jumelle — 
On two parasitic myzostomes of the Anitedon phalangiumh 
(Muller), by M Henn Prouho 
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CHEMICAL LECTURE EXPERIMENTS 


Chemical Lecture Experiments By G S Newth 
(Longmans, 1892 ) ° è 


“ N'revient toujours,” &c and the very description 
of a good lecture experiment to one wh had for 
thirty years always enjoyed performing | an” @ld one, 
and was overjoyed in bringing out æ new One, 18 so, e. 
thing akin to that of the old war-horse when he scents the 
battle from afar And both Mr Newth’s experiments 
and his déscriptions are good , so I think that not ondy 
the novices of the profession but the old Mands will read 
this book—the first with profit with a wew 60 ewhat they, 
will do, and the second with pleasure in recollecting 
what they have done I was dining some years ago 
with the great Dumas (I don’t mean either of the novel- 
ists),. and after dinne: we sat together on the sofa 
smoking our cigars, when he said to me, “I have been in 
many positions—professor, minister of state, and ın- 
vestigator—and I have seen the world from many points 
of view If I had to live my hfe again I would not leave 
my laboratory The greatest pleasure in my life has 
been original work , the second greatest that of teaching 
a class who appreciated what I was telling them” We 
all know that Dumas was a master in the art of, experi- 
mental teaching, and those who have practised this art, 
even at a great distance from the master, will agree with 
him that the pleasure of giving a well-illustrated experi- 
mental lecture on chemistry 1s not a small one, and even 
that a man may go on for thirty years and yet not be 
altogether tired of the job The reason for this 
is not far to seek Our science in its daly 
progress constantly opens up new paths which 
yield matter surtable for lecture experiment, and 
this gives a zest to the discourse unattainable by the 
teachers of most other subjects Mr Newth has collected 
an ample store, and he has described them clearly For 
the collection he has had favourable opportunity, to 
begin with he was a distinguished student at Owens, and 
there he may have picked up a few wrinkles , then he has 
for many years been Lecture Demonstrator to Frank- 
land and Thorpe, and from them the wrinkles he has 
picked up have certainly been manv But although 
doubtless some are of his own finding out, I think it 
would have been well if he had added after the descrip- 
tion of each experiment the name of the authority with 
whom it originated Thus some have been described by 
the chemists I have named, others owe their existence 
to Hofmann, Bunsen, and others These additions are 
not only due to the authors, but would add to the 
interest of the book Mr Newth should see to this 
in the next edition The old booksellers tell us 
that Faraday’s “Manipulations” is a work which 
no lecturer should be without, and as everything which 
that prince of experimenters wiote or did ıs worthy 
of attention, they speak truly, and yet no modern chemists 
can be bound by Faraday’s experience of sixty years ago 
Things are not as they were , and the methods of work 
and the illustrations of chemical phenomena which he 
details belong to a bygone age And 50 Mı Newth 
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comes forwawd to give the lecturer of to-day a helping 
hand The first thing that strikes one on looking through 
his page$, 1s howe sımple are the experiments—so far as 
ulustrating the chemistry of the nor®metals goes, and he 
goes no further—negled to illustrate a course of lectures 
We do noterequire the expensive and delicate instru- 
ments of the physicist With glass and india-rubber, as 
Liebig said, we chemists perform all our mysteries Only 
1n a*few cases, as, for instance, when we want to hand 
round wine-glasses filled with liquefied oxygen or aur, or 
whén we desire to show our students free fluorine and such 
like things, does the apparatus become expensive or the 
experiments troublesome «All the ordinary and many 
of the extraordinary experiments detailed in the book 
may be carried out with little cost and without great 
trouble,, indeetl most of them may be made by the 
veriest tyro provided he stick to the letter of the de- 
“scription and does not attempt to vary the proceedings, as 
one I knew did, who thought that as sulphuric acid 1s a 
more powerful desiccating agent than lime, he would dry 
his ammonia by thé former substance instead of by the 
lattec material No account of any experiment, the 
author tells us, has been introduced upon the authority 
solely of any verbal or printed description, but every 
experiment has been the subject of his personal investi- 
gation and the illustrations are taken fiom his original 
drawings, so that we may be sure that every experiment 
wil “go” if properly managed and fairly dealt with 
Many ofthe experiments are, of course, old stagers, but 
none the less useful, whilst others are new to me and 
pr@bably to most people To mention many either old 
or new this is not the place, but one of them, which has 
struck me as interesting 1s an easy method of showing 
the freezing of water by its own evaporation first with a~ 
common air-pump, and second with no alr-pump at all 
I always used a Carnes machine, by which a quart of 
water could be frozen, but Mr Newth gives an excellent 
description of how a beautiful icicle twenty to thirty 
centimetres long can be obtained both with and without 
an alr-pump “The secret of how to do this can best 
be learnt by reading pages 57 to §9 of the book 
“How to float soap bubbles upon carbon dioxide” 
has often proved a difficult question to answer experi- 
mentally, because if you managed, after a score of trials, 
to free your bubble from the pipe on which you blew it, 
the bubble usually bursts the moment it touches you 
heavy gas Mr Newth lets us into thesecret You must 
remove every trace of hydrochloric acid,which 1s carried 
over with the gas, by washing, the presence of this acid 
being fatal to the life of a soap bubble Under chlorine 
(p 88) a description ıs given of the mode of sealing up 
bulbs filled with chlorine and hydrogen This was 
first done in the early sitaties by my old helper 
and fnend Mr Joseph Heywood, of Owens, to whom 
both students and lecturers owe many an ingeni- 
ous and striking experimental illustration As Mr Newth 
remaiks, there are many obvious reasons why the old 
plan of filling a soda-water bottle with a mixture of equal 
volumes of the gases and then throwing it out of the lec- 
ture-room window into the street, if the sun happened to 
shine, is “unsuitable for a lecture expermment,” and Hey- 
wood’s bulbs answer the purpose better in all respects 
The author does not tell us—as he ought to have done— 
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that Victor Meyer now seals up bulbs of oxygen and hydro- 
gen (electrolytic gas) in a simula: way, and that these, like 
their confréres of Cl and H, can be kept not orfly in the 
dark for any time, but, unhke these, also in the light with- 
out undergoing any change ‘The fact that many gases 
when perfectly dry do not combine ıs ilustgated by the 
case of chlorme and metgls—brass and sodfum, pp 84 
and 85—~as well as of carbon monoxide and oxygen, for 
these gases willnot explodeif dry, p 189 Amore striking 
way of illustrating this latter case than that with the 
eudiometer 1s not mentioned I will add it Diy a 
current of carbonic oxide over glass balls moistened with | 
strong sulphuric acid , light the stream of gas issumg fiom 
a horizontal tube, then plunge over the blue flame a 
cylinder full of atr which has been previously dried by 
shaking*it ‘up with afittle strong sulphtfric acid The 
flame instantly goes out Another case of the kind ob- 
served by Arnold lends itself to a lecture experiment Hej 
found that powdered iron will not burn in pure dry oxy- 
gen, and in order to be able to estimate hydrogen in iron 
it was found necessary to insert a smdl tube containing a 
drop of water, through which the oxygen passed before 
coming into contact with the iron, this tube being of 
course weighed both before and afte: the experiment 
This may well be included in the next edition, which I 
hope will soon be called for Another capital experrment 
to show that tron can be carbonized by contact with a 
diamond was recently described to me by Mr Gilbert 
Fowle, of Owens A loop of pure thin iron wires plated 

na vertical glass tube surrounded by afi atmosphere of 
hydrogen Below the loop is a splinter diamond Yor 
some diamond dust) placed on the top of.a glass rod 
working through the Tower end of the tube After heat- 
ing the wire by a cutrent to the highest possible tempe- 
rature without fusion, bring the diamond catefully into 
contact with the heated non The metal at once fuses 
But of good experiments “there is no end” (Mr Newth 
desciibes 620 for the non-metals alone) whilst of a review 
of a book in NATURE there must be a speedy end, and I 
will end by advising all those who like to see and to show 
good experiments to get Mr Newth’s book 

H E Roscoe 





A MANUAL OF PHOTOGRAPHY 


A Manual of Photography By A Brother, FRAS | 
(London Charles Griffin and Co, 1892 ) 


M R BROTHERS has in this well-illustrated book 

brought together a great amount of information 
relative to the history, processes, apparatus, materials, 
&c , which will be welcomed by all who are interested, 
even if only m a general way, in the fascinating art of 
photography The work covers about 360 pages, 1s 
divided into five parts and is accompanied by a full 


i; consumption of more time 





index 

In the short historical sketch which 1s introduced as 
the opening chapter, the author by means of quotations 
and otherwise gain much information whichis not readily 
accessible, and many facts that are not inserted in our 
treatises, and which consequently are not generally 
known At the present day, when so many possess a 
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camera of some sort or other, it is very curious to carry 
ousselves back to the time of Daguerre and to picture 
to ourselves the idea which he put foryard when he 
wrote in his pamphlet, “Those persons are deceived 
who suppose that during a journey they may avail 
themselves of brief intervals while the carriage slowly 
mounts a hill to tage tiews of a country” Whether this 
1s or ıs not the case now we wil] not stop to discuss, bu 
we may, tention that many other very interesting ex- 
tracts are*made fiom the same source 

The next “threeechapters deal with the chemistry, 
optics, and light as applied to photography Tn these 


| there seems to be nothing that calls for special attention, 


ugless it be to state that the author has writteh them in 
a Charming nfanner, as for instance the short sum- 
maty underethesheading “Magnesium Light,” which 
one*reads with quite renewed interest 

Coming now to Part II, Processes, we find the 
most important section of the whele book As Mr 
Brothers rightly observes, the old processes, pwe- 
vious to the introduction of the gelatine bromide 
methods have been put completely in the shade, 
not because they have been surpassed by better and 
more trustworthy ones, but simply because they require 
a little more care in manipulation and consequently the 
In order to remedy this to 
some extent he has given great prominence to them,,de- 
devoting nearly 140 pages to them, including working 
details of the more important later processes For the 
sake of facility of reference they are arranged in 
alphabetical order, and in many cases they are ac- 
companied by illustrations which show the actual 
results that can be obtained by the uses of the methods 
unde: consideration To cite them in anything hke 
detail would carry us too far away, but we may men- 
tion one or two briefly The (wet) collodion process 
is of course here fully described the author lays special 
stress on the advantage of this process, for there ıs no 
doubt that where dry plates are now used far better 
results could be obtained by employing this old wet 
process The pkoto-mechanical process, collotype, 
receives also a rather lengthy description, but its utility 
and the excellence of the i1esults obtained necessarily 
give ıt some prominence A specimen illustration of 
the last mentioned ıs inserted, as well as one of a 
1ecent application of this method for printing ın colour, 
Printing on wood, photo-lithography, platinotype, &c, 
together with photogravine Woodbury type and a host 
of others, are all described, some briefly, others of greater 
importance somewhat more ın full 

Parts III and IV deal with the apparatus and 
materials used in the production of a finished picture 
In the former the authot describes the particular 
characteristics of many of the various kinds of cameras 
and accessories, while in the latter are explained the 
chief uses and actions of the chemicals employed 

Part V , the last, contains short notices of the applica- 
trons to which photography has given tise Astro- 
npmical Photography 1» referred to at some length, 
and we may mention that we have an excellent 
reproduction of one of Mr Rutherfurd’s beautiful lunar 
photographs taken at first qûartee The practical 
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‘hints in the concluding chapter shoul be found very 
serviceable s 
Mr Brothers,has produced avery s€rviceable and use- 
ful addition to our photographic literature, as a hand- 
book for students it perhaps 1s somewhat too bulky, 
‘but nevertheless it will be very much used by them 
Every photographer who wishes*to, know something 
about the art with which he is working, and who does 
not wish to limit himself te the mere cu®agd-dried 
manipulations, should at any ratemakehimself ce 
. °° WJ L 


with the volume . 





MATRICULATION CHEMIQTRY | 


Matriculateon Chemtstry Bv Temple @rmé@ “(London . 
Lawrence and Bullen, 1892 ) 


HIS ıs still another elementary manual dealing with 
the non-metals and their compounds According 
to the author ıt can be studied most advantageously if 
the rudiments of chemistry have first been acquired 
The book 1s built on pretty much the same plan as many 
already in existence , here and there, however, the read- 
ing 1s enlivened by ideas which, if not altogether com- 
mendable, have some pretensions to novelty 

Te author 1s evidently of opinion that much of the or- 
dinary chemical knowledge can be presented ıp other 
ways Mass and weight first receive attention In this 
book there ate no atomic weights , atomic masses reign 
supreme In using a balance we are told that we do not 
find weights, but “only masses” Indeed to bring this 
idea home the following curious question 1s set —“ When 
you ‘weigh’ a thing in an ordinary balance, do you find 
its weight?” 

After a passing allusion to constitutional formule, in 
which they are likened to pyrotechnic frames, the neat 
unportant alteration with which the author concerns 
himself refers to the nomenclature of oxides Such a 
name as sulphur dioxide or carbon dioxide 1s discarded, 
for it 1s “founded upon a formula which is lable at any 
tıme to be altered so as to suit our knowledge of atoms 
and molecules” Anhydride is described as, “ etymologi- 
cally at least, a still more atrocious term”, hence we find 
that throughout the book SO,, CO, &c, are spoken of 
asacids P,O; 1s said to be a tribasic acid, NoO, a mono- 
basic acid CSy1s called sulphocarbonic acid, P,S; thto- 
phosvhoric acid, N,O hyponitrous acid, and so forth, in 
spite of the fact that such compounds as that formed from 
“hydric oxide and phosphoric acid (szc) are often called 
acids by modern chemists ” 

The definition of a salt 1s thus summarily disposed 
of —** You are often asked what a salt is, the only 
possible answer 1s that ıt 1s a compound” a 

Such methods of tampering with terms which have a 
generally-accepted meaning should, it seems to us, meet 
with no encouragement They can only end in muddling 
the reader who wishes to pursue his subject by the aid of 
any of our standaid works But matte: which is lable 
to do more immediate harm ıs frequently to be notet 
Foi instance, it 1s stated that there is no such thing as 
the Law of Multiple pfportions—it 1s only a corollary of 
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the atomic'theory 1f, according to its usual mterpreta- 
tion, a law 1g a generalized statement of fact, ıt 1s rather 
hard tose how gts existence 1s affected by its relations 
to any theory e 

To most chemists the brilliant work of Moissan has 
sufficed to settle the Question of the isolation of fluorme , 
thé authores, however still sceptical on this point P,O; 
is given as the formula of? phosphorous acid (szc), 
recent research has shown P,O, to be correct The 
valency of potassium is said to have been fixed by a 
“menute study of its gaseous compounds,’ water 1s stated 
to be elastic with regard to shafe, and from Avrogadro’s 
hypothgsis molecules of different gases are stated to be 
equal in size 

Even when the author 1s apparently trying to be pre- 
cıseshe is apt to mislead The following definition 1s an 
eXample —“ A chloride means a compound of chlorme 
vith some other substance which, though it 1s not itself 
metallic in its general characteristics, possesses that 1m- 
portant property of a metal, the capability of uniting 
energetically with chlorine” Is it to be understood from 
all thts that a chlorine compound which is not produced 
by energetic union—say an endothermic compound lke 
C.Cl,—is not a chloride ? 

These extracts may serve to show that the book re- 
quires to be carefully overhauled before ıt can be placed 


with confidence in the hands of a beginne: 
+ 





OUR BOOK SHELF 


Vegetable Wasps and Plant Worms, a Popular History 
8f Entomogenous Fungi, or Fungi parasitic upon 
insects ByM C Cooke, MA,LLD, ALS [364pp 
4a pl and figs intext] (London ®S PCK, 1892) 

IT 18 somewhat surprising that a book on a subject of 

such importance alike to the entomologist and fungolo- 

gist has not been forthcoming long ago It 1s true that 

a Memoir on the subject was undertaken thirty-five 

years ago by Mr G R Gray, but, being privately printed, 

was limitec in circulation To this work Dr Cooke 
admits his indebtedness for a large amount of infor mation 
bearing on the entomological aspect of the subject, and 
it 1s to be regretted that he was not aware of the existence 
of a much extended manuscript revision of the same work, 
at present in the Botanical Department, Natural History 

Museum 
Dr Cooke’s book 1s professedly a popula: work on the 

subject, and consequently does not deal with the economic 

side, relating to such matters as the “ muscardine” or 
silkworm disease, further than to indicate the nature and 
affinities of the fungus causing the disease 

The fungi parasitic upon insects are arranged under 
four primary groups the Cordyceps group, the Laboul- 
bemace@, the Entamophthore, and lastly a heterogen- 
eous collection of moulds, which, with few exceptions, 
are not tiuly parasitic and destiuctive The structure 
and general characteristics of these groups, with glimpses 
of their life-history, are dealt with in an introductory 
chapter Entomologists, whose main interest will be to 
ascertain the name of any fungus parasitic on an insect, 
will find this a comparatively easy matter, as the general 
arrangement 1s an entomological one, commencing with 
the Hymenoptera , and under each 1s given an account of 
all the fung: that are known to be parasitic upon species 
included in the order Numerous woodcuts 1n the teat 
and four plates assist very materially in the determination 
of species From the mycological standpoint the arrange- 
ment indicated above is purely artificial, and introduced 
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fora purpose, while for the benefit of those who desne 
to know more of the inter-relationship of the fungi enu- 
merated, a classified list ıs given of all fhe species, 
arranged under their respective familiés, inclifdeng the 
distribution and nam® of the host 

For the general reader, who ıs not specially interested 
m either sects or fungi, there is a tonsiderable amount 
of interesting information bearing on such*gubyjects*as 
vegetable caterpillars, vé&etable wasps, foul-biood of 
bees, &c, and the interest 1s not lessened by following 
the transition from the romantic and highly imaginative 
accounts given by early travellers of these productions, 
to the statements in accordance with modern knowle@ge 
There is a slip on p 35 , Cordyceps Sheertngt should be 
C Sherringia The indices are very complete and the 
figures, excepting one on p Id, good + 





Notes on Qualttateve Chemical Analysis By P 
Lakshmi Narasu Nayudu, BA (Madras eK 
Murugesa Chetty, 1892 ) g ° 


Ir is interesting to meet with books such as this, whiche 
serve to indicate how the study of chemistry 1s pro- 
gressing ın the colonies and dependencies of the empire 

The author sets out with the endeavour to keep the 
vatronale of the various processes of Qualitative analysis 
well to the front, asin this way he considers the value of 
the study as a means of scientific training can alone be 
brought out Group-reagents and the reasons for their 
use are first discussed asa preliminary to a somewhat ex- 
haustive study of the reactions of the different basic and 
acid radicles At the end of each group tables are given 
showing at a glance the behaviour of the radicles towards 
the various reagents © 

It is somewhat astonishing that after such g minute 
study of the reactions of all the more common radicles, 
the author should give no schemes for the separation of 
the constituents of the different group-precipitates “In 
spite of the fact that under each radicle he givesas many, 
if not more, reaction$*than are given in the larger works 
on qualitative analysis, he contents himself with merely 
going through the examination of a simple salt The 
expenditure of but little space would remedy this omission, 
which limits the sphere of usefulness of the book Itis 
to be noted also that film-tests find no place in the system 
adopted 

It may be said that the author adheres well to his pur- 
pose of showing*why any particular operation 1s performed 
The book contains a large amount of useful information 
Occasionally, however, the mode ın which it 1s stated 1s 
pecuhar ‘In the cold” 1s an expression commonly 
used ın speaking of a reaction The use of “ın the heat,” 
a term often employed by the author, 1s, on the other 
hand, uncommon To speak, too, of “ neutral solutions 
of zinc salts containing strong acids” 1s confusing In 
some cases, as when using bodies like potassium metanti- 
moniate or sodium hydrogen tartrate, ıt would be advis- 
able to give the name as well as the formula it isn’t 
every student who 1s acquainted with such substances 
Itis erroneous to say that fluorine does not combine with 
carbon even at a high temperature According to 
Moissan, all the allotropes of carbon, except the diamond, 
unite with fluorine, indeed some of the forms are, in the 
cold, spontaneously inflammable ın the gas 

The following typographical errors are omitted ın the 
lst of errata On p 47 “meterially” should be “ mate- 
rally,” “ gSo,,” &c should be“ MgSo,,” &c on p 58, and 
“ BayP,O” is given for “ Ba,gP,O,” on p 69 





Sczence Instruments Catalogue of Scientific Appa- 
ratus and Reagents manufactured and sold by Brady 
and Martin (Newcastle-on-Tyne, 1892 ) 

AT the present time, when almost all branches of experi- 

mental science are growing so rapidly, and new and 

improved pieces of apparatus are continually coming | 
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into existence, it 45 satısfactory to find that instrument 
makers are trying to keep pace with the times, and to afford! 
pufchasers the means of ascertaining with the minimum 
trouble what appar&tus can be obtained fo serve a par- 
ticular end This catalogue is an mstance that such 1s. 
the case It is a well-bound book, profusély and clearly 
illustrated The different kinds of apparatus, useful both 
for teaching and for technical purposes, are well classified. 

prevent mistakes ın ordering, each piece of apparatus 
1s separately numbered, and where a new form 1s figured 
a few linéS are added explanatory of the principle 
involvecg* ‘ 

The instruments quoted belong to various branches of 
experimental science—chemuistry, bacteriology, physics, 
méchanics, and meteorology A selection of instru- 
ments made by the Cambride company, and muscel- 
laneous apparatus, diagrams, chemical reagents, &c, are 
also incided © 

The Pegaga ọn bacteriology and gas analysis are 
tspacially full, and indicate the intere$t at present taken 
in these departments 

A table of contents and an index are supplied On p. 
145 “Irish” 1s misprinted for “Iris” $ and what is termed 
an ‘foptical bank,” on p 164, 1s usually called an 
“ optical bench,” 





LETTERS TO THE EDITOR 


(Zhe Editor does not hold himself responsible for opinions ex- 
pressed by has correspondents Nether can he undertake 
to retusn, or to correspond with the writers of, repcted 
manyscrepts intended for this or any other part of NATURE. 

e No notice ts taken of anonymous communtieatrons | 


Universities and Research 


AT the discussion in Edinburgh on the proposed National 
Laboratory, Lord Kelvin and Sir Geo Stokes took marked 
exception to my contention that the primary business of Uni- 
versities was research, contending that ıt was teaching In a 
sense their contention is true, but not in contradistinction to my 
contention The distinction would hardly be worth fighting 
over were it not that they took up the further ground that only 
those researches should be engaged in in Universities which were 
likely to interest the students Of course the leaders of science 
can if they choose sell the great birthiight of Universities for a 
mess of fees, but I hope they will not be permitted to do so 
without protest What view the democracy take of Universities 
1s of the very last importance with our democratic institutions, 
and I trust all those who have the welfare of the nation at 
heart will protest against the Universities being tuined 
mto coach houses In this connection ıt 18 most important to bear 
im mind the distinction between the functions of Universities 
and those ofschools and colleges The function of these latter 1s 
primarily to teach those who resort to them The function of 
the University 1s primarily to teach mankind In former days, 
when the means for distributing information were very imperfect, 
stadents used to flock from all sides to learn directly from a great 
mind Nowadays tht great mind distributes his teaching broad- 
cast In old days the only way to learn what was being done 
to advance knowledge was to go to the place where knowledge 
was being advanced Nowadays we read the Transactions of our 
learned societies at home But at all times the greatest 
men have always held that their primary duty was the 
discovery of new knowledge, the creation of new ideas 
for all mankind, and not the imstruction of the few who 
found ıt convenient to reside in their immediate neighbour- 
hood Not that I desire to minimize the immense importance 
of personal influence, ıt 1s overwhelming , but it ts a question 
quite beside the one at issue, which is whether the advance of 
knowledge by research and the teaching of the whole nation by 
the discoveries made 1s not rather the primary object of Univer- 
sigies than the instruction of the few students who gather in their 
halls that 1s the real question at issue between Lord Kelvin, 
Sir Geo Stokes, and myself Arethe Universities to devote the 
energies of the most advanced intellects of the age to the 
instruction of the whole nation, or to the instruction of the few 
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whose parents can afford them an, in some places fancy, educa- 


tion that can in the nature of things be only attainable by the 
ach? 3 . 
In view of the discussion upon the proposed Teaching Uni- 
versity for London it ıs to be hoped that these things will not 
be overlooked «amid the local questions and rival institutions 
It 1s to be hoped on the one hand that those who will have the 
privilege of learning ın the greatest city ın the world will not 
be deprived of the personal influence of its greatest men by 
relegating these to some haven of laboratories where no bracing 
reath of students shall interfere with the inmates On the 
other hand itis to be hoped thet London will s8 far honour 
itself as not to be content until it sees its University*ascentre of 
thought and investigation from which shall fatiate new ideas 
and discoveries to enlighten and benefit the whole nateon 
Before I close there 1s a matter of great importance *to 
which I fear suficient importance 1s not attached by those 
who are Wirecting this matter and that 1s the great 
objections there are to mixing up Universities gnd Colleges «1 
examining boards We here in Trimty College, |Ifubħn, suffer 
very much from the fact that a considerable rmnfber fof oun 
students never reside here, but only come ,over for pertotlical 
examinations We only suffer in one way, while if London 
adopted this abominable arrangement it would suffer in two 
ways We suffer because our degree 1s much less valued than 
it ‘vould be if all our students were compelled to reside All 
our students have not that education got by friction with their 
fellows and by contact with trained intellects which no exami- 
nation can test, and which is sucha valuable training, and in 
consequence oul degreesare the less valuable London would 
suffer in this way, and it 1s a very serious way too In addition 
to this London would suffer from the inordinate importance that 
would be attached to extern examimers if the University ex- 
amined London and extern students So far we have escaped this 
danger, but tt 1s inevitable m London because the extern element 
there would be large, influential and organized, while yith us it 
ts of little strength The result would be to perpetuate and 
Intensify that horrible teaching for examinations which 1s so 
necessary an evil in the case of the majority of students, but 
from which the leaders of thought should be exempt It matters 
not that the syllabus nor even that the very questions are ap 
proved by the professor, 1f the examination 1s conducted to any 
serious extent by an independent mind ‘The student will seek 
a coach, who will probably teach him very well mdeed, but 
whose whole view of learning will be of the passing-an ex- 
amination type, and who will infect his pupil with this miserable 
disease Gradually the professor himself will be involved in 
the vortex, and the whole University will gradually look upon 
the passing of examinations as the end of hfe for students, and 
this 1s the acme of coaching and the bathos of education 
Gro Fras FITZGERALD 
Trinity College, Dublin, November 25 


The Stars and the Nile 


AFTER reading Mr J Norman Lockyer’s papers on the 
connection of the orientation of Egyptian temples with the 
hehacal rising of certain stars, I was interested to find that a 
custom still exists in the neighbourhood of the Second 
Cataract having a strong resemblance to the old Egyptian 
‘custom . 

The Nuba people of this part foretell the first rise of the 
Nile by the heliacal rising of the Pleiades, or as they call ıt, 
“ Turáya ” For Sinus they have no special name, calling it 
merely “the driver” or ‘follower” of the three stars 
(Orton) 

It must be remembered that the first sign of the rise at 
Wady Halfa occurs at the beginning of June, reaching 
Assouan about a week later, but for some days the increase is 
very slow, and scarcely perceptible except n the readings of 
the Nile gauges 

These Nuba people still preserve m their language many 
ancient Egyptian words, and possibly we may have here a trace 
of the old custom, the Pleiades being taken instead of Sinus 
on account of the earlier date of the rise in the district of the 
Second Cataract than in Egypt itself $ 

H G Lyons, Capt RE 
Cairo, November I4 » 
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' might be explained by the action of ice 


A Paleozoic Ice-Age 


THE accoynt by Dr Wallace in Nature (p 55) of glactal 
deposits recently discovered in Australiais a most impoitant and 
welcom@ addition tb our knowledge But to us the surprising 
circumstance 1s that Dr Wallace appea® quite unaware of the 
fact that this 1s only an addition to a great series of discoveries, 
by no means confined to Australia, affording evidence of a Pal- 
æoaoic ice-ag@ That the deposits near Sandhurst are Paleozoic 
may, in the absence *of any indigition to the contrary, be as- 
sumed, since they are clearly similar ın position and character 
to the well-known boulder beds of Bacchus Marsh, and these 
have been correlated with the strata contaming ice-borne frag- 
ments, amongst the enarine beds west of Sydney and also at 
Wollongong to the southward, and in Queensland to the north- 
ward All these beds have been shown to be upper carbonifer- 
ous A good account of the facts known up to 1886 may be 
foundin Mr R D Oldham’8 paper on the Indian and Aus- 
tralian coal-bearing beds (Rec Geo Surv Ind xix p 39) 

It is scarcely necessary to refer to the fact that extensive 
Palæozoic glaciad deposits, of the same age as those of Australia, 
heve begn found in several parts of Intia, some as far within 


he tropic as lat 18° N , others in the Salt Range of the Pun- 


jab, that the famous Dwyka conglomerates of South Africa are 
simuar and ın all prebability contemporaneous, and that boulder 
beds of very possibly the same geological date have been ob- 
served in Brazil We should not have mentioned these but fox 
the fact that the idea 8f a Paleozoic ice-age 1s apparently novel 
to Dr Wallace We do not think, however, that the reason 
why so well-informed a naturalist 1s unacquainted with geological 
data long known to many 1s any mystery It has become an 
accepted article of faith amongst most European geologists 
(there are, of course, exceptions) that no ice-age occurred before 
the last glacial epoch, just as ıt ıs part of the geological creed 
that the carboniferous flora was of world-wide extension, and as 
it hag become the prevailing belief that the deep oceans have 
been the same since the consolidation of the earth’s crust Now 
the discoverers of glacial evidence ın the carboniferous beds of 
India and Austrglia also assert that the carbomferous flora of 
thoge countries differed 2 ofo from that of Europe and re- 
sembled the jurasstc flora of European regions, and some of 
them add that the great southern flora of South Africa, India, 
and Australa must have imbabited"a vast continent, part 
of the area of which ıs now beneath the depths of the Indian 
Ocean Partly from Indian and Austrahan geologists being re- 
garded as heretics geologically, partly from other causes, the 
evidence of ice action in India and Australa bas been generally 
ignored No bette: proof could be afforded of the fact that 
European geologists ın general have omitted to notice the 
series of discoveries in the southern hemisphere and in India 
than the publication of Dr Wallace’s paper 

The glacial evidence as it now stands 1s extrémely interesting 
and perhaps transcends in importance that of the Pleistocene 
glacial epoch For as the effects of the caibomferous ice-age 
were felt within the present tropics, either the earth’s axis of 
rotation must have shifted considerably, or else the refrigera- 
tion of the surface must have been due to a cause distinct 
from that supplied by the late Mr Croll’s theory, even when 
supplemented by Sir R Ball’s amendment 

Our own interest in the whole subject 1s chiefly due to the 
circumstance that we happened in 1856 to be the first who met 
with the ancient boulder bed im India, and suggested that it 
The discoveries in 
Australia and South Africa were of course quite independent 
of those in India, but were, we believe, slightly later in date 

November zo W T BLANFORD 
Henry F BLANFORD. 


Geology of Scotland 


May I supplement Prof Green’s history of geological map- 
ping in Scotland (NATURE, vol alvu p 49) by pointing out 
that Mr Cruchley published, on March 23, 1840, “A Geologi- 
cal Map of Sco*land by Dr MacCulloch, F R § , &c , published 
by order of the Lords of the Treasury by S Arrowsmith, Hydro- 
grapher to the King” This fine map ıs on the scale of four 
miles to an inch From the omission of “the late” before 
MacCulloch’s name, tt seems possible that the plates were m 
course of engraving before his death in 1835 

GRENVILLE A J Core 

Royal College of Scieuce for Ireland, Dublin 
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British Earthworms 


I ENTIRELY concur with Di. Hurst’s view thatthe supposed 
new species, described by the Rev Hilderic Friend as Z ra- 
bescens 1s in reality Savigny’s L jfestevus "may add ® further 
reason for discarding thê term Z ¢errestris, Lin , and substituting 
L herculeus, Sav , for our common large worm Savigny himself 
used ‘‘ Enteron terrestre” to indicate 2 worm differing consid- 
erably from Z terrestris, Lin , inthe position and®gxtent ofthe 
chtellum , moreover ıt belongeto the genus %4 Volobophora and not 
to Lumbricus atall 

With regard to the second ‘‘new” species, 4 camérica, 
recently described by Mr Friend, I believe that it 1s merely a 
variety of A chlorotica, Sav . 

According to the description it appears to differ from the fatter 
species in three points —(1) colour, (2) extent of clitellum , 
(3) number of spermathecwe ` è 

(1) Now, amongst my collection of British worms I find one, 
of which a water colour sketch taken from the living specimen 
closely resembles Mr Friend’s description of the colour of 4 
cambrica My notes as to size, habits, &a, agree with his 
description Ihave cafefully re examimed my specimen, asd 
find that it agrees perfectly with 4 cAlorotica , or, 1n other woidsy 
I find that 4 chlorotica may vary—~as Hoffmeister knew that it 
did vary—so much as to resemble 4 mucosa, and I may suggest 
that it 1s a mimetic resemblance 

(2) Further, with regard to the clitellum of 4 chlorotica mn 
the table given bythe Rev Hilderic F rend, it is stated to cover 
somites 29-36 As a matter of fact the next somite, 37, 1s 
nearly always included This brings A camdbrica, Friend, into 
harmony with 4 chlorotica, Sav 

(3) Thus the only differential character left is the number of 
spermathece, and I cannot agree to the validity of a new 
species on this single character, several specimens should be 
eaamined to settle the point, as vatiation in this featuie 1s known 
to occur . 

I take a certain amount of credit to myself for the useful 
faunistic studies on the earthworms of Great Britain, how being 
pursued bythe Rev Hulderic Friend, for, 1fel mistake not, I 
put him m the way of recognizing their specific characters, 
when, some years ago, I named for him, with remarks thereon, 
sundry consignments of some scores of worms which he sent to 
me for that purpose WM BLAXLAND BENHAM 

The Dept of Comparative Anatomy, Oxfoid, 

November 21 


Egyptian Figs 


THE accompanying sketch represents an mstiument used in 
Egypt for removing the ‘‘eye” or top of the sycomore fig It 
1s a piece of hoop iron, blunt on one edge and tolerably sharp 
on the other, and fixed into the end of a stick The frut of 
Ficus sycomorus, or ‘Egyptian fig,” seems to be invariably 
infested with the insect Sycophaga crassapes, Westw , which I 
am informed by Rev T F Marshall, who has kindly given me 
the name, is the same insect supposed to effect caprification in 
Malta, judging from specimens which I sent him This fig never 
produces ripe seed in Egypt, though it has been introduced 
fiom the earl est times Not only are the ancient coffins made 
of the wood, but ıt was adopted as the sacied ‘‘ Tree of Life 





It probably came from Yemen, where Dr Schweinfurth saw 
many seedling trees growing spontaneously The tiee bears 
three crops per annum, in May, June, and August—Septem- 
ber Boys cut off the top of the figs of the first two crops only 
Dr E Sickenberger, one of the professors in the School of 
Medicine, Cairo, informs me that the figs have no pleasant 
flavour until the operation has been performed —‘*‘ They then 
become very sweet but remain smaller than when not cut open 
The object 1s /o det the insects escape Those that are left 
become walery and tasteless, and are full of zamoes or syco 
phaga” In his first description Di Sickenberger described 
the instrument as “a kind of thimble made of iron plate 
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ending 1m a spatulaglike a finger-nail It 1s fixed on the thumb 
oftheright hand The operations only made on fruits which shali 
be*picked up the following day The day after the operation the 
fig 1s quite ripe The male flowers in those figs are all aborted, 
and the females have never perfect seeds The figs of the third 
generation are larger, of an agreeable taste, an sweet--cented ; 
but they are not operated upon, only because in August and 
September, though the trees are much fuller of fruit than in 
May and June, the pedple have so much to do at that time 
They are seldom sold, and only eaten by the owners of thẹ 
trees, or elge they are abandoned to the field-mice, birds, and 
dogs, whggh latter are very-fondof them These mzdg fruits are 
fall of sy@ophaga ” 

It will be een that the mstrument he has sent me is of a 
aifrent shape to the one he describéS , and the chief interest 
hes in the fact that Pliny also describes the process as closely 
corresponding with this modern method He even uses a similar 
term “nail” (övuxas) mérrew où Sivarat dv ph emikvic6h RA’ 
Exobres Bvuyas oePypods emixvicovew & 8 by emamcOf, rerdpraia 
ménreta® (Nat Hist xm 14) Further, the Prophet Amos 

edescribes hinBelf & da/as segmin , and theauthors of the LXX, 
writing in Alexandria, appear to have understood the expression 
and translated these words by xvf(wy ouxduiwa This 1s the same 
verb as that which Pliny uses , so that ıt would seem to be pretty 
ceitain that Amos performed identically the same operation on the 
figs as is still done in Egypt at this day It will be noticed that 
the idea was to ipen the figs ït does not really do this, 
because there are no seeds, but it does make the fig 
sweeter It also liberates the insects, and without doing this 
the figs would be uneatable Jerome ts the only author, as far 
as I know, who alludes to “ grubs” being inside the fig 

GEORGE HENSLOW 








Indescent Colours ° 


THE @article ‘Iridescent Colours” on p 92 puts me m 
mfnd of a notice which [ published thirty years ago, while I 
lived in the United States It was entitled “Harmonies of 
Form and Colour” (Stettiner Entom Zettung, 1862, pp 
4(2-414), and a portion of it refers to the subject of the 
above-mentioned article in NATURE, and may be of interest to 
its readers — 

“A fundamental observation, which proves the influence of 
the intensity of hght upon colour, may be made on some insects 
of metallic coloration, nhabiting a large area from north to 
south About six years ago, while in Southern Rusa, I took 
a walk during sunset, and was struck by the brilliancy of some 
metallic red CAzysomele, abundant in that locality I found 
that ıt was the common C fastuosa, which I did not recognize 
at once, because in the environs of St Petersburz, where 
I hved at that time, it occurs in 11s metalhic-green variety, with 
an iridescent blue stripe on each of the elytra Sull farther 
north it assumes a more violet metallic colour The same is 
the case with Chzysomela cereals and C graminis The first 
of these species 1» 1epresented in St Petersburgh in the blue 
variety (C ornata, Ahrens), while the typical variety, occurring 
farther south, has,purplish-red metallic stripes It 1s evident 
therefore that the metallic colouring of these wide-spread 
species 1s gradually intensified from north to south, in che order 
of the colours of the spectrum We may imagine the area 
which these beetles occupy, like an immense rainbow, reflected 
from their backs, violet in the north, red m the south, the 
violet perhaps connected ın some way with the magnetic pheno- 
mena prevailing in the polar regions The longicorn beetle 
(Calhdium violaceum) undergoes the same variation violet in 
the north, blue in central Europe” C R OSTEN SACKEN 

Heidelberg, Germany, November 27 





The Afterglow 


THERE has been for three weeks past a very remaikable re- 
newal of the afterglow There is a quite deep secondary red 
glow after the stars are fully out I should say that no such 
gicrglow has been seen since 1886, or three years afte: the 

rakatdo eruption Theres also a great extension of the white 
hazy atmospheric corona around the sun, very marked also 
around the moon I am unable, hogvever, to make out any of 





the pink colour on the outer edge of the haze, which was so char- 
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* measurements of this quantity could not be obtained, 
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acfewstic of “ Bishop’s Ring,” and distinguishable at, Honolulu d 
for two years Apparently there has recently been a great re- 
inforcement added to the material ın the upper atmosphere, w hich 
produces the afterglows ° 

Is this owing tq the August eruption in Alaska, which 1s said 
to have distributed ashes at a distance of 250 miles? 

Prof C f Lyons, in charge of tidal observations ın Honolulu, 
reports the period of highest mean tide to have extended itself 
this year into Novembe:, or fourteen months later than the last 
sumlar period The mean sea levelis now oyer ten inches higher 
than it was last April It 1s also somewhat higher than has been 
shown hy any previous tide registers in Honolulu Mr Lyons 
regards this as of special importance, taken in connecigon with 
the oscillation of the earth’s axts, now established by @he com- 
bined observations at Berlin and Honolulu, °° 

Honolulu, November $ SERENO E Biso, 





OSMOTIC PRESSUR E+ H 


ee 
OF the various properties which have fount 4 commons 
explanation ın the new theory of solutions, tlere 
are none perhaps to which more interest attaches than to 
osmotic pressure , and although, on account of the e\peri- 
mental difficulties, the observations as yet accumulated 
on thi$ subject are but scanty, they have so largely con- 
tributed to the novel ideas involved in the new theory, 
that they merit special attention 
Since accounts of osmotic pressure are finding their 
way into few English text books, ıt may be worth while 
glancing at the main features which have led up to the 
present state of the question 
It has long been known that if an aqueous solution— 
say, ©f sugar—be separated from pure water by a piece 
of animal membrane, that movements of the wates and of 
the sugar take place through the membrane If the 
solution be contained in an open vessel, the base of which 
1s composed of membrane, on partially immersing the 
vessel in water it ıs easy to see that more water enters 
the vessel than solution leaves it The level of liquid 
within rises above that without the vessel, different pres- 
sures being thus set up on opposite sides of the mem- 
brane 
To this process wherein currents pass through a mem- 
branous septum, the terms “ osmosis,” “ osmose,” and 
“diosmose” have been applied The last of these 1s per- 
haps to be preferred, as it serves to indicate that two 
currents are involved in the phenomena Investigations 
carried out as indicated above were concerned with the 
measurement of what was termed, the “ endosmotic 
equivalent” That is the ratio of the amount of water 
passing zzzéo the solution to the amount of dissolved sub- 
stance passing in the opposite direction Consistent 


however, for ıt was found that the natwe of the mem- 
brane exercised a marked influence upon its magnitude 
The kind of membrane employed, or, with the same 
membrane, its thickness or freshness, or even the direc- 
tion m which water passed through it, was of importance 
Thus in illustration of the last point, water passes more 
readily outwards through eel’s skin, more readily inwards 
through frog’s-skin 

To obtain quantitative relations in this field it thus 
became essential to eliminate the influence of the mem- 
brane, and more recently this end seems to have been 
attamed by the use of membranes artificially prepared 

These artificial membranes differ from those of anımal 
origin ın the remarkable particulai that although they 
allow water to pass through. they present a barrier to 
the passage of certain dissolved substances On this 
account they have been termed semi-permeable mem- 
branes, and by their use measurements of osmotit 
pressure have been made possible 

To carry out such mgasurements the first point to be 
solved was to obtain a membrane of sufficient strength 
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The substance which has been found to be most satis- 
factory as agmembrane-former 1s copper ferrocyanıde 
When aqueous solutions of potassium ferrocyanide and 
copper sylphate are carefully brought into contact a 
pellicle Sf copper ferrocyamide is fogmed where the two 
solutions meet In this condition the pellicle 1s much 
too fragile to sustaingven shght differences of pressure , 
but by the folowing simple device, employed first of all 
by W Pfeffer, satisfactory results have been obtained 

Ifa cell similar to the ordinary porous pot of a voltaic 
batty be lowered into a solution of copper sulphate 
while at the same time a solution of potassium ferrocya- 
nide be poured int its interior, the two solutions meet 
somewhere within the walls of the cell and deposit a film 
of copper ferrocyamde Little diaphragms of membrane 
are thug produced stietchyng across the pores of the 
cell-wall, which furnishes the necessary support, and by 
taking suitable precautions a membrane may thus be 
obtajned capable of withstanding a pressure of several 
atmospheres e 

The khehaviow of a solution when separated from pue 
Solvent by such a semipermeable membrane differs 
markedly from what takes place when an animal mem- 
brane is employed In the latte: case, at the outset 
water adds itself to the solution, the level of liquid and 
the pressure on the solution-side of the membrane thus 
use until a maximum piessure-head ts attained, which, 
roughly speaking, is greater the stionger the solution 
used Seeing, however, that dissolved substance 15 con- 
tinually escaping from the solution through the mem- 
brane, as soon as the maximum 1s reached the pressure- 
head begins to fall until eventually it vanishes, the 
levelg of liquid on either side of the membrane being the 
same 

If, on the othe: hand, a semi-permeable membiane be 
employed, as before, a maximum pressure 1s attained , 
butesince dissolved substance cannot leave the solution, 
this maximum pressure as well as the concentration of the 
solution remain constant è 

When this constant state of things is established the 
excess of pressu.e on the solution-side of the membrane 
over that on the solvent-side, whatever ıt may mean, 15 
termed the “osmotic pressme’ of the solution It ts 
therefore customary to reserve the term osmose to pheno- 
mena relating tosemi-permeable membranes , diosmose 
bemg used in cases where, as with animal membranes, 
dissolved substance as well as solvent can traverse the 
membrane. It is obvious that when the pressure is 
established as indicated above, the original concentration 
of the solution has been altered by the entrance of sol- 
vent, and the observed osmotic pressure refeis of course 
to the solution having the final concentration If, how- 
ever, we imagine the vessel containing the solution to be 
closed at the top, a quantity of air being imprisoned ove: 
the solution, pressure may be set up by compressing this 
air, only a small quantity of solvent being allowed to 
enter If, further, the air enclosure be tapped by a ma- 
nometer, measurements of the pressure may be taken, 
and by making the air enclosure and the volume of the 
manometer small enough the quantity of solvent enter- 
ing while pressure 1s being established may be neg- 
lected, the o1:ginal concentration of the solution remaining 
practically unaltered This is the principle of the method 
employed in measuring osmotic ptessure in absolute 
units 

The question now arises, “ Are these measurements 
really independent of the nature of the membrane’ Has 
the difficulty which beset the older experiments been 
overcome?’ To this question an immediate answer 1s 
for thcoming, for, as pointed out by Prof Ostwald, it 
follows from theoretical considerations that if the mem- 
brane employed 1s really semi-permeable, the observed 
osmotic pressure of a given solution must be the same, 
no matter of what material the membrane 1s com- 
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posed For suppose we have a quantity of solution 
enclosed ın a tube, one end of the tube berag closed by a 
membrane A, the other by a membrane B, and suppose 
it possible that a pressure P can be developed on the 
membrane A when jt separates the solution from pure 
water, which is higher than the pressure # similarly de- 
veloped when B separates the solugion from pure water 
On immersing the tube in water, the latter gvill begin to 
pass through both membrgnes into tke solufon When 
the pressure # 1s attained passage through B will stop, 
but that through A will continue, but as soon ag the 
pressure on the solution 11ses above J, water will be forced 
out through B The pressure P will thus neveg be 
attained, water will continuously enter through A, and 
pass out at B We will thus have a machine capable 
of doing an infinite amount qf work, which 1s impossible 
Similar reasoning shows that / cannot be greater than P , 
it follows therefore that the pressure developed on each 
membrane 1s the same, that the osmotic pressure mugt be 
independent of the mature of a truly semi-peymeahle 
membrane 

Actual observations are on record in which thé 
osmotic pressure did appear to vary with the membrane 
employed A sugar solution, for example, exhibited a 
much lower osmotic pressure with a membrane of Prussian 
blue or calcium phosphate than with copper ferrocyanide, 
From the preceding argument it 1s concluded, however, 
that these membranes giving the lower values were not 
quite firm or not quite impermeable to the dissolved 
substance , the highest value 1s thus taken as the measure 
of the osmotic pressure which 1s nearest the truth 

On glancing at the results which have been obtained, the 
first point which strikes one ıs the extraordinary magni- 
tude of the pressures thus set up In the case ofa I pet 
cent aqueous solution of mitre the pressure aetains the 
value ot 24 atmospheres This value inereases with the 
strength of the solution till at 3 3 per cent 1t is no Jess 
than 6 atmospheres, this pressure being the highest which 
any membrane yet prgpared has been able to withstand 
With substances like sugar, other things being the same, 
the pressure is not so great, but in all cases, in order to 
keep it within workable hmits, the solutions employed 
have to be dilute 

Striking as the results are themselves, their explanation 
1s not less remarkable The original measurements of 
osmotic pressure were made with the purpose of eluci- 
dating the movement of liquids in plant cells, and 
naturally the Substances examined were such as occur 
in the vegetable organism—aqueous solutions of sugar, 
gum, dextrin, and the nitrate, 
of potassium For some years after these observations 
were made, they lay comparatively unnoticed, until Prof 
van’t Hoff, of Amsterdam, turned them to a use undreamt 
of by their discoverer From a study of the properties of 
dilute solutions van’t Hoff came to the conclusion that 
the osmotic pressure was due to the bombardment of the 
molecules of the azssolved substance on the semi-Lerme- 
able membiane For when the osmotic pressure 1S 
established and equilibrium exists between solvent and 
solution, in the same time, equal amounts of solvent, 
must pass in either direction through the membrane 
and the impacts of the solvent molecules on the mem- 
brane will then be equal and opposed on either side, and 
therefore neghgible On this reasoning the pressure 
recorded on the manometer ıs taken to be that exerted 
by the substance in solution 

On examining the magnitude of the pressure thus at- 
tributed to the dissolved substance, in the case of a solu- 
tion of sugar van’t Hoff next showed that it bore the 
closest resemblance to the pressure ofa gas Indeed, if 
we calculate the pressure of a gas which at the same 
temperature contains as many molecules per unit volume 
as there are molecules of sugar per unit volume of solu- 
tion, then the pressure of the gas and the osmotic pies- 
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sure are the same Moreover, on thermodynamical 
grounds ıt was eŝtablıshed that on the above hypothesis 
asto the nature of osmotic pressure its magnitude should 
be quantitatively connected with measurements of other 
physical properties of solutions, more especialfy those on 
the lowering of the vapour-pressure, and of the freezing- 
point of a solvent produced by the presence of dissolved 
material In this way a mass of evidence was collected, 
æ general survey pf ‘which led to the foundation of the 
new theory of solutions On this theory the dissolved 
substances if the solution be dilute, 1s supposed to behave 
as if 1t@ere gaseous, the pressure it exerts—the osmotic 
pressur€—bejng equal to the pressure which ıt would exert 
if gt were gasified,*and occupyingpat the same tempera- 
tere, a volume equal to the volume of the solution 

Unfortunately measurements of osmotic pressure have 
only been made on few substances, and only fdr solutions 
th water, but og turning to all the available observations 
to gee fow they support this novel conclusion, the most 


superficial ékamfnation serves to show that an agreement 


does not exist Unless in the case of sugar, for no sub- 
stance of known formula which has yet been investigated 
does the osmotic pressure agree wrth the corresponding 
gaseous pressure These substances consist of salt salu- 
tions, and they invariably give higher osmotic pressures 
than theory demands Similar disturbing influences 
have been observed when other physical properties of 
these solutions were measured, and to account for the 
facts an additional hypothesis has been put forward by 
Dr Svante Arrhenius 

Salt solutions are electrolytes, they conduct the electric 
current, and undergo simultaneous chemical decomposi- 
tion into their constituentions Experiment show? that 
such electrolytic solutions give high osmotic pressures, 
mere particles appear to bombard the semi-permeable 
membrane than if the dissolved substance behaved as a 
gas The new hypothesis states that this ıs really the 
case, the additional number of particles being produced 
from the breaking up of the dissolved substance. It 
states that in a solution which can be electrolyzeda por- 
tion at least of the dissolved substance exists already 
decomposed or dissociated into its rons, and that although 
these tons cannot be separated by diffusion they are so 
far independent that each can exercise an effect on the 
semi-permeable membrane 

The extent of this electrolytic dissociation is sup- 
posed to vary with the chemical nature of the dissolved 
substance, and to increase with the dilution In very 
dilute sclutions 1t may be complete, the whole of the dis- 
solved substance being supposed to exist in the state of 
10ns 

The second hypothesis gives, therefore, some expla- 
nation why the osmotic pressure of a salt solution 1s 
greater than that of a non-electrolytic solution of sugar, 
it further fixes the limits between which the osmotic pres- 
sure ought to vary in the case of an electrolyte, for the 
lower limit should be that of undissociated gas, the higher 
should be that of completely dissociated gas, each 
original molecule having decomposed into as many sub- 
molecules as there are ions 1n each molecule of salt 

So far as these limiting conditions go, the facts sup 
port the hypothesis In all cases the observed osmotic 
pressure is either equal to one or other of the limits, or 
hes between them A closer scrutiny leads, nevertheless, 
to apparent discrepancy It 1s evident that a measure of 
the amount of dissociation can be obtained fiom osmotic 
pressure observations For if we divide the observed 
osmotic pressure by the corresponding pressure of un- 
dissociated gas we have obviously, if the preceding 
hypotheses are valid, the ratio of the actual number of 
bombarding molecules to the theoretical number had no 
dissociation occurred The ratio of these two numbers 
1s denoted by the letter “2,” a fagtor first used by van’t 
Hoff Now, on the new theory, the value of “z” can be 
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Pbeen put forward in favour of the gaseous analogy 


(J 
obtafhed by measurements of other properties of salt 
solutions, the electric conductivity, the depression of 
the freezing point, &c , and the theory 1s compared with 
practice by seeing if the values of “ 2,” as determined, say, 
fiom freeziag-pdint observations, agree with those de- 
duced from theosmotic pressure The comparison shows 
that ın some cases, some half-a-dozen ın all, the two sets 
of values correspond , in others, and in by far the majority, 
no such correspondences exist In thege latter instances 
itis arguéd, and with a certain amount of experimental 
evidence, that the salts were not without actiqn on the 
membrane employed, and that, therefore, di@smose 
really took place, the membrane was not, trul? semi- 
permeable In this way 
have been put out of court . 

It ıs thus apparent that the leadıng hypotheses of the 
new theoryedo not receive confirmation of the weightiest 
kind from observations on osmotic presgure Indead? 
were they supported by such measurements afor®, they 
would hardly be entertained Their magnstaty, however, 
1es in the mass of expermmental work on many otMer 
properties — evidence which ıt is much easier to obtain 
than the difficult measurements on osmotic pressure— 
whjch has been correlated and explained by their use 


the discordant observatiogs i 





Several physigsts, starting from entnely different points 
of view, have arrived at the result that in a dilute solu- 
tion the djssolved_ substance should obey laws simular to 
those wifich hold for gases At present the attitude of the 
prominent upholders of the new theory is one of indif- 
ference as to the exagt mechanism of osmotic pressure. 
The numericgl agreement between the measurements on 
solutions ar@l those,on gases 1s regarded as ample justi- 
fication for considering dissol¥ed substances to be ma 
pseudg-gaseous condition 

Whatever the ultimate explanation of the facts may be, 
there can be no doubt that the existing speculations on 
the nature of osmotic pressure and allied phenomena 
have infused new hfe into the study of solutions Indeed, 
as instigators to fresh inquiry these hypotheses must 
take rank as the most fruitful of recent times, 

J W RODGER 
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? A SANITARIAN’S TRAVELS 


R ROBERT BOYLE has travelled round the world 
no fewer than four times for the purpose of study- 
ing sanitary science and preparing the way for the intro- 
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It ıs only fair to add that both hypotheses, from physi- 
cal as well as chemical standpoints, have met with a 
measure of adverse criticism The réle played by the 
membrane has also been questioned It has been sug- 
gested that ıt 1s not really semi-permeable, allowing sol- 
vent only to pass, but just as a porous plug behaves 
towards a mixture of gases, ıt allows molecules with dif- 
ferent momenta to traverse it at different rates Or, 
again, its action has been hkened to that of a palla- 
dium film towards hydrogen, compounds being formed 
with the membrane substance on one side, these becom- 
ing diffused and dissociated on the other If either of 
these views be correct the pressures exerted by dissolved 
substances have probably never been measured 


On the other hand, important theoretical support has ! 


NO 1205, VOL 47] 





duction of the ventilating and sanitary appliances he has- 
invented An interesting account of his fourth journey 1s 
given in a httle book entitled “A Samtary Crusaue 
through the East and Australasia,” consisting of a series 
of papers reprinted from the Buzlding News In the 
course of this “ crusade” Mr Boyle visited Burmah, the 
Malay native states, Sumatra, Siam, Borneo, Java, Aus- 
tralia, New Zealand, Samoa, the Sandwich Islands, and 
America Of all the facts noted by him as a sanitarian 
the most remarkable are those relating to leprosy, a dis- 
ease which he believes to be spreading to an alarming 
extent all over the world He was particularly struck by 
the gigantic proportions the evil has assumedin Burmah 

The steps of the great Shwedagon pagoda at Rangoon, 
the Mecca of the Indo-Chinese Buddhists, he found to be 
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“closely hned from top to bottom with lgpers, suffering 


from that loathsome disease in its worst forms and most 
advanced stages” A number of the victims. examined 
by Mı Boyle “presented a most sickening dad awful 
spectacle” Yet no Provision worthy of the name appeais 
to be made for the maintenance or treatment of these poor 
lepers, who are thus compelled t8 1esort to begging to 
keep themselves in existence At Mandalay Mr Boyle 
came im contact with horfors of a siniilar nature During 
times of high festival the entrances of the gieat Arakan 
pagoda in that city are crowded by hundreds of lepers, 
so that the visitor has to pick his way carefully among 
them In the Sandwich Islands also Mr Boyl® was 
strongly impressed by the terrible effects of the curse of 
leprosy, which, he says, has neaily decimated the native 
population H 

He has a curious theory to the effect that the propaga- 
tion of leprosy has been to a large extent connected 
with cannibalism, the disease ‘ being spread whoksale 
through the eating of infected bodies” He has fréquently 
seen in New Caledoma and the South Sea Islands humaa 
bodies “hanging up in the natives’ huts, intended for 
future repasts, though then in an advanced stage of de- 
composition and exhaling a sickening odour ’ 

The little book is by no means*occupied only with 
these terrible subjects Reference 1s made to many inter- 
esting things which came under Mr Boyles observation 
in the course of his journey We may especially note 
the impression produced upon him by Buddhist temples 
and vanious classes of objects associated with Buddhism 
m Burmah Pagan, an ancient capital of Burmah, situ- 
ated on the Irrawaddy between Mandalay and Rangoon, 
contains an enormous number of Buddhist temptes of 
various sizes and styles of aichitecture, and the city, as 
seen from the river, 1s described by Mi Boyle as “one 
of the grandest and most impressive sights he has ever 
seen” Lower down the Irrawaddy below Prome tere 
1s a chff about two miles long and 300 feet high, on the 
face of which are carved innumerable figures of Buddha 
ranged in tiers from the bottom to the top He thinks 
that some of these figures cannot be less than twenty feet 
high Many of them are uchly gilded, and the whole 
forms “a very brilliant and curious sight” We reproduce 
an ulustration showing the great recumbent figme of 


Buddha, in the province of Pegu, of which Mr Boyle re- | 


ports that “ıt 1s said to measure about 270 feet in length 
by 70 feet at the shoulder” Ina paper read lately before 
the Anthropological Institute (see NATURE, November 
to, p 46) Major R C Temple gives the length 
as I8r feet and the height at the shoulder as 
46 feet This remarkable monument ıs built of brick, 
and Major Temple speaks of it as “ well proportioned 
throughout” It 1s supposed to have been produced in 
the fifteenth century It was hidden fiom view by jungle 
until 1881, when it was accidentally discovered by a 
railway contractor 





GAUSS AND WEBER 


ies bringing before our readers the contents of a 
circular we have received with respect to the erection 
of a monument, 1n Gottingen, to the two world-renowned 
scientific workers and friends, Charles Frederick Gauss 
and Wiliam Weber, we do so, knowing that every scien- 
tific man, whether he be astronomer, mathematician, 
or physicist, will be only too glad to have a chance of 
paying some tribute, however slight, to their memory 
Only about a year has gone by since the younger of the 
two, Wiliam Weber, passed away, having brought glory 
to the University of Gottingen, which was radiated 
throughout the whole scientific world The work which 
both have done in the service of science cannot be said 
to be the property of their followers alone, but is a 
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precious heirloem of mankind, which has proved, and 
yl continue to prove in the future, valuable in many 
ways in the servige of technics, in methods of communi- 
į cation, and m civilization generally oe 
Gauss, who ıs almost unequalled amang the scholars 
of the century, has not only Jeft imposing landmarks of 
, his great mind in all domains of pure mathematics, but he 
as also by his work furthered al] departments of its appli- 
| Cations mn astrondiny and physics, while his investigatiogs 
have become standard for the theoretical as well as for 
: the obervetional side 
Whae Gauss did for magnetism, Weber, whom Gauss 
ı had chosen? for ehis fellow worker, attracted by his 
yful work on acoustics, did for the strength of galvanic 
į currents, for their impelling electromotive forces, and for 
1 
i} 





their resistances 
e Further, in teaching how to measure these quantities 
in absadute urfits, he has furnished extremely important 
méthodsefar their investigation In,this way not only 
has the science itself been furthered, but a firm basis for 
the development of electro-technics has been formed, the 
soundness of whichis proved by its general adoption and ' 
which has contributed greatly to the tremendous advance 
witnessed during the last ten years The pamphiét then 
goes on to say “Itis not the purpose of these lines to 
enlarge on the emiment works which we owe to the 
co-operation of these great investigators, we can only 
callto mind the fertile researches on the laws of the 
earth’s magnetism, from which as it were a new branch 
of physics has developed, further, the attempts to 
encompass the phenomena of electrostatics, electro- 
dynamics, and induction by one single law, attempts 
1 which, however a future generation may judge of them, 
, wall mark an important epoch in scientific develop- 
ment , and further, we may recall the most popular result 
of their co-operation, viz the erection of the first 
telegraph practically adopted for communication at a 
distance ” 

Since the year 1877 the birthplace of Gauss has 
possessed a memorial of him, but Gottingen, the place 
where he and Weber worked, and where the forme: died, 
and which consequently became celebrated, possesses no 
such memorial That this should be remedied ıs the 
object of this circular, and one has only to glance down 
the hst of names attached to it—about 275 altogether— 
to see that ıt includes most of the learned men in Ger- 
| many, and those of many distinguished foreigners 

Among these we are glad to see the name of Lord 
Kelvin, President df the Royal Society 

The acting committee 1s composed of Prof Klein, E 
v Meier (Curator of the University), F Merkel (Pro- 
rector of the University), G Merkel (Over burgomaster), 
Profs E Ruiecke, E Schering, W Schur, W Voigt, H 
Weber, and S Benfey (banker), and it ıs to the last 
mentioned that subscriptions should be addiessed (S 
Benfey, Bankgeschaft, Gottingen) The list will remain 
open until April 1,°1893 











| THE ANNIVERSARY OF THE ROYAL 
SOCIETY 


i YESTERDAY being St Andiew’s Day the anniversary 
\ meeting of the Royal Society was held in their 
apartments at Burlington House The auditois of the 
| Treasurers accounts having read their report, and the 
| Secretary having 1ead the list of Fellows elected and 
| deceased since the last anniversary, the President (Lord 
Kelvin) proceeded to deliver the anniversary addiess 
e medals were then presented as follows —The Copley 
Medal to Prof Rudolf Virchow, For Mem RS (received 
by the Foreign Secretary), fer his investigations 
in Pathology, Pathological Anatomy and Prehis- 
» 
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toric Archæology , the Rumford Medal to Mı Nis 
C Dunér (received by the Swedish Miımster), p 
his Spectroscopic Researches on Stars , a Royal Medal 
toMr J N Laħgley, F RS, for bis work on Secreting 
Glands, and ow the Nervous System , a Royal Medal to 
_the Reverend Prof Pritchard, F RS, for his work on 
Photometry and Stellar Parallax, the Davy Medal to 
Prof Frangois Marie Raoult, of Grenoble, for h 
nesearchés on the Freezing Points of Solutions, and on 
the Vapour Pressures of Solutions , and the Darwin 
Medal to SirJ D Hooker, F RS, on accgung of his 
important contributions to the progress, of Sy8tematic 
B: teny, as evidenced, by the “ Genewa Pfahtarum” and 
the “ Flora Indica,” but more especially on account of tys 
intimate association with Mr Darwin ın the studies pre- 
liminary to the “ Origin of Spectes ” 

The Society next proceeded to elect the Officers ọn 
Council for the ensuing year The followfng $ a list of 
those elected —-Prasident The Lord Kelvine Preasurer 
Sir John Evans Secretaries 
The Lord Rayleigh Foreign Secretary Sir Archibald 
Geikie Other Members of the Council Capt Wilham 
de,Wiveleshe Abney, Sir Benjamin Baker, Prof Isaac 
Bayley Balfour, Wiliam Thomas Blanford, Prof George 
Carey Foster, Richard Tetley Glazebrook, Frederick 
Ducane Godman, John Hopkinson, Prof Joseph Norman 
Lockyer, Prof John Gray McKendrick, William Davidson 
Niven, Wiliam Henry Perkin, Rev Prof B Price, The 
Marquis of Salisbury, Adam Sedgwick, Prof William 
Augustus Tilden 

In the evening the Fellows and their friends dined 
together at the Whitehall Rooms, Hôtel Métropole 


The following 1s the address delivered at the anniver- 
sary meeting by Lord Kelvin — 


Since our last Anniversary Meeting, the Royal Society has 
lost 27 Fellows on the Home list, and 5 Foreign Members, a 
sadly great number 


Pedro(Dom) II (d’Alcantara), Emperor of Brazil, December 
5, 1891 

Ramsay, Sir Andrew Crombie, December 9, 1891, aged 77 

Stas, Jean Servais, December 13, 1891, aged 78 

Bennett, Sir James Risdon, December 14, 1891, aged 82 

Devonshire, Willam Cavendish, 7th Duke of, December 21, 
1891, aged 83 

Russell, Wiuham Henry Leighton, December 28, 1891, aged 
6 . 

Kronecker, Leopold, December 29, 1891 

Wood, John, December 29, 1891, aged 66 

Airy, Sir George Biddell, January 2, 1892, aged go 

Henry, William Charles, January 7, 1892, aged 88 

Quatrefages de Bréau, Jean Loms Aimand de, January 12, 
1892, aged 81 

Adams, John Couch, January 21, 1892, aged 72 

Paget, Sir George Edward, January 29, 1892, aged 83 

Caird, Right Hon Sir James, February, 1892, aged 76 

Dittmar, Wilham, February 9 1892, aged 59 

Grant (eut -Col ), James Augustus, Fevruary 11, 1892, 
aged 65 

Hunt. Thomas Sterry, February 12, 1892, aged 66 

Bates, Henry Walter, February 16, 1892, aged 67 

Hust, Thomas Archer, February 16, 1892, aged 61 

Kopp, Hermann Franz Moritz, February 20, 1892, aged 75 

, Gregory, Right Hon Sir Willam Henry, March 6, 1892, 

aged 75 

Knowles, Sir Francis Charles, March 19, 1892, aged 90 

Bowman, Sir William, Bart , March 29, 1892, aged 76 

Hofmann, August Wilhelm von, May 5, 1892, aged 74 

Thomson, James, May 8, 1892, aged 71 

Bramwell, George William Wulsher, Lord, May 9, 1892, 
aged 84 

Aitken, Sir Wilham, Tune 25, 1892, aged 67 

Schoilemmet, Carl, hene 27, 1892, aged 58 
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Clark, Frederick Le Gros, July 19, 1892, aged 82 

Sherbrooke, Robert Lowe, Viscount, July 27, 1892, aged 81 

Sutherland? George Granville Wiliam Sutherland-Leveson, 
Gewer, Duke of, September 22, 1892, aged 64 

Tennyson, Alfred, Lord (Poet Lauigate), October 6, 1892, 
aged 83 

Calver (Captain), Edgard Kallick, October 28, 1892 

Biographical notices will appear in the Proceedings 


During the past year, 1n the mat®ematical and physical section 
of the ‘* Philosophical Cransactions,” eighteen papers have heen 
publi8hed, and in the biological section, eleven , the two sections 
together containing a total of 1235 pages of letterpress and 50~ 
plates Of the ‘Prceedings,” fourteen numbers have been 
issued, containing 1223 pages and 20 plates This unusually 
large bulk 1s partly accounted for by the publication in the 
‘*Procee@ings ”’ of certain extra matters which the Council 
deemed likely to interest the Fellows One part (No 307), 
which forms an appendix to volume 1, contains results of the 
Revision of the Statutes, to which I alluded in my Anniversary 
Addre-sylast yea It consists of a summary of the second and 
third chapters, and a copy of the Statutes as now revised, 
followed by an interesting note on the history of the Statutes, 
which has been drawn up by our senor secretary, Prof Mrcaael 
Foster In addition to these matters, the same number contains 
a complete list of the portraits and busts at present in the apart- 
ments of the Society, gompiled by order of the Library Com- 
mittee, a work which was much needed, as no such list had been 
made since Weld’s Catalogue, printed thirty-two years ago 
The new ‘‘Jist” 1s not a descriptive catalogue, but the names of 
the painters and donors, and the dates of the gifts, so far aya 
thorough and somewhat laborious examination of the Council 
minutes and Journal books has revealed them, are furnished 
The list of portraits 1s followed by a full descriptive catalogue of 
the medals at present ın the possession of the Society, which has 
been*carefully made by our clerk, Mr James, under the super 
vision of the treasurer. 

Another extra number of the’ ‘‘ Proceedings” (No 310) 1s 
devoted to a First Report of the Water Research Committee on 
th®Present State of our Know ledge concerning the Bacteriology 
of Water, by Profs Percy Frankland and Marshall Ward It 
contains 96 pages, full of most valuablg information regarding 
the vitality of micro-organisms in drinking water, to which ina 
large measure the spread of Asiatic cholera, typhoid fever, and 
other zymotic diseases 1s now known to be due 

In my Presidential Address of last year, I referred to this 
Water Committee as having been appomted by the Royal 
Society, in alliance with the London County Council , and this 
first instalment of its work seems amply to justify its originators 
m their expectations of results, most valuable for the public 
health, from the investigation which has been commenced 

A third extra number (No 311) contains the report of the 
Committee on Colour Vision This Committee, from the time 
of its appointment in March, 1890, held over thirty meetings, ın 
course of which it examined more than 5co persons as to their 
colou vision, and tried various method, and many kinds of 
apparatus for colour testing The report of the results of the 
whole inquiry contains a large mass of most interesting matter, 
and the Committee’s work ends ın a set of practical recommen 
dations, from which we may hope that much benefit will come, 
m the prevention of inconvenience and disaster lable to be pro- 
duced by mistake of colour signals, both at sea and on railways 

Mr Ellis’s communication (Roy Soc Proc, November, 
1892, vol 11, p 191) to the Royal Society of last May, and 
Prof Grylls Adams’ communication (Phil Trans, vil 
elxxxin 1891-92, p 131) of June, 1891, both on the subject of 
simultaneous magnetic disturbances found by observations at 
magnetic observatories in different parts of the world, the 
award of a Royal medal two years ago to Hertz, for his splendid 
experimental work on electro magnetic waves and vibiations , 
ard Prof Schuster» communication (Phil ‘Irans vol 
clxxx 1889, p 467) tothe Royal Society, of June, 1889, on 
the ‘Diurnal Variations of Terrestrial Magnetism,” justify me 
1n saying a few words on the piesent occasion regarding terres- 
trial magnetic storms, and the hypothesis that they are due to 
magnetic waves emanating from the sun 

Guided by Maxwell’s ‘ electro maguetic theory of light,’ and 
the undulatory theory of propagation of magnetic force which it 
meludes, we might hope to perfectly overcome a fifty years’ out- 
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standing difficulty ın the way of believing the®sun to be the 
direct cause of magnetic storms m the earth, though hitherto 
every effort m this direction has been disapgointing e {his diffi- 
culty ıs clearly stated by Prof W G Adams, ın the following 
sentences, which I quote from his Report to the British Asso- 
ciation of 1881 (p 469) “On Magnetig Disturbances and Eaith 
Currents” —‘‘ Thus we see that the magnetic changes which 
take place at various points of the earth’s surface at the game 
anstant are so large as to be Quite comparable with the earth’s 
total magnetic force , and ın order that any cause may be a true 
and sufficient one, 1t must be capable of producing these clfanges 
rapidly ” 

The pnmary difficulty, in fact, is to magme the sun ævarı- 
able magnet or electro-magnet, powerful enough to produce at 
the earth’s distance changes of magnetic force amounting, in 
extreme cases, to as much as 1/go or 1/30, and frequently, in 
ordinary magnetic storms, to as much as 1/400 of the undis- 
turbed terrestrial magnetic force 

The earth’s distance from the sun ıs 228 times the sun’s 
radius, and the cube ,of this number ıs about 12,006,000 
Hence, if the sun were, as Gilbert found the earth to bef a 
globular magnet, and if ıt were of the same average intensity of 
magnetization as the earth, we see, according to the known law 
of magnetic force at a distance, that the magnetic force due to 
the sun at the earth’s distance from it, ın any direction, would 
be only a twelve-millionth of the actual {ce of teriestrial mag- 
netization at any point of the earth’s suface in a corresponding 
‘position relatively to the magnetic axis Hence the sun must 
be a magnet! of not much short of 12,000 times the average 
intensity of the terrestrial magnet (a not absolutely inconcetv- 
able supposition, as we shall presently see) to produce, by 
direct action simply as a magnet, any disturbance of terrestrial 
magnetic force sensible to the instruments of our magnetic 
observatories 

Considering probabilities and possibilities as to the history of 
the earth from its beginning to the present time, I find ıt un- 
imagmable but that terrestrial magnetism 1s due to the great- 
ness and the rotation of the earth If ıt 1s tfue that terrestrial 
magnetism 1s a necessary consequence of the magnitude andthe 
rotation of the earth, other bodies comparable in these qualities 
with the earth, and comparable also with the earth in respect 
to material and temperature, such as Venusand Mars, must be 
magnets comparable in strength with the terrestrial magnet, and 
they must have poles similar to the earth’s north and south 
poles on the north and south sides of their equators, because 
their directions of rotation, as seen from the north side of the 
ecliptic, are the same as that of the earth It seems probable, 
also, that the sun, because of its great mass and its rotation im 
the same direction as the earth’s rotation, 1s a magnet with 
polarities on the,north and south sides of its equator, similar to 
the terrestrial northern and southern magnetic polarities As 
the sun’s equatorial surface-velocity 1s nearly four and a half 
times the eatth’s, ıt seems probable that the average solar 
magnetic moment exceeds the terrestrial considerably more 
than according to the ptoportion of bulk Absolutely 
ignorant as we are regarding the effect of cold solid 1otating 
bodies such as the earth, or Mars, or Venus, or of hot fluid 
rotating bodies such as the sun, 1n straining the circumambient 
ether, we cannot say that the sun might not be 1000, or 10,000, 
or 100,000 times as Intense a magnet as the earth It 1s, there- 
fore, a perfectly proper obyect for investigation to find whether 
there 1s, or ıs not, any disturbance of terrestrial magnetism, 
such as might be produced by a constant magnet in the sun’s 
place with its magnetic axis coincident with the sun’s axis of 
rotation Neglecting for the present the seven degrees of 
obhquity of the sun’s equator, and supposing the axis to be 
exactly perpendicula: to the ecliptic, we have an exceedingly 
simple case of magnetic action to be considered a magnetic 
force perpendicular to the ecliptic at every part of the eaith’s 
orbit and varying inversely as the cube of the eaith’s dis- 
tance from the sun The components of this force parallel 
and perpendicular to the earth’s axis are, respectively, O 92 and 
o 4 of the whole, of which the former could only be perceived 
in virtue of the varying distance of the earth from the sun 


z The moon’s apparent diameter be ng always nearly the same as the sun's, 
the statements of the last four sentences are applicable to the moon as well 
as to the «un, and e important in connection with speculation as to the 
cause of the lunar disturbance of terrestrial magnetism, discovered nearly 
fifty veirs ago by Kreil and Sabine 
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m the course offa year, while the latter would give rise 
t®a daily variation, the same as would be obseived if the 
red ends of terrestrial magnetic needles were attracted to- 
wards an ideal star of declination o° an@ right ascension 
270° Hence, to discover the disturbances of terrestrial 
magnetism, 1f any there are, which are due to direct action 
of the sun as a magnet, the photographic curves of the 
three magnetic elemens given by each observatory should be 
analysed for the sifaple harmonic constituent of anaual period 
and the simple harmonic constituent of period equal to tle 
sidereal d#y We thus have two very simple problems, each of 
which gay “be treated with great ‘ease separately by a much 
simplified appleation of the principles on which Schuster has 
treated his much mòre complex sulyect, according to Gauss’ 
theory as to the external or internal origin of the disturbance, 
and Piof Horace Lamb’s mvestigation of electric currents in- 
duced ın the interior of a globe by a varying external magnet 
The sidereal diurnal constituent which forms the subject of*the 
second ef these®simplified problems 1s smaller, but not much 
smaller, thaw thegolar diurnal term which, with the solar semi- 
damnal, the solar ter-diurnal, the solar quarter-diurnal con- 
stituents form the subjects of Schuste.’s paper The conclusion 
at which he has arrived, that the source of the disturbance 1s 
external, 1s suely an ample reward fòr the great labour he 
has bestowed on the investigation hitherto, and I hepe 
he may be induced to undertake the comparatively shght 
extension of his work which will be required for the 
separate treatment of the two problems of the sidereal 
diurnal and the solar annual constituents, and to answer 
for each the question —Is the source external or internal ? 

But even though external be the answer found in each case, 
we must not from this alone assume that the cause is direct 
action of the sun asa magnet The largeness of the solar semi- 
diurnal, ter diurnal, and quarter-diurnal constituents fougd by 
the harmonic analysis, none of which could be explained by the 
direct a@tion of the sun as a magnet, demonstrate relatively large 
acon of some other external influence, possibly the electric 
currents ın our atmosphere, which Schuster suggested as a pro- 
bable cause The cause, whatever it may be, for the semi- 
diurnal and higher constituents would also probably have a 
variation 1n the solar diurnal period on account of the difference 
of temperature of night and day, and a sidereal and annual 
period on account of the difference of temperature between 
winter and summer 

Even if, what does not seem very probable, we are to be led 
by tne analysis to believe that magnetic force of the sun is 
directly perceptible here on the earth, we are quite certam that 
this steady force ıs vastly less in amount than the abruptly vary- 
ing force which, from the time of my ancestor ın the Presidential 
Charr, Sir Edward Sabine’s discovery,! forty years ago, of an 
apparent connection between sunspots and terrestrial magnetic 
storms, we have been almost compelled to attribute to disturbing 
action of some kind at the sun’s surface 

As one of the first evidences of this belief, I may quote the 
following remarkable sentences from Lord Armstrong’s 
ce oa Address to the British Association at Newcastle, 
in 1863 — 

‘t Tne sympathy also which appears to exist between forces 
opeiating in the sun and magnetic forces belonging to the earth 
merits a continuance of that close attention which it has already 
received from the Bratish Association, and oftlabours such as 
General Sabine has, with so much ability and effect, devoted to 
the elucidation of the subject I may here notice that most re- 
maikable phenomenon which was seen by independent obsei vers 
at two different places, on September 1, 1859 A sudden out- 
burst of light, far exceeding the brightness of the sun’s sui face, 
was seen to take place, and sweep like a drifting cloud over a 
portion of the solar face This was attended with magnetic 
disturbances of unusual intensity,and with exhibitions of aurora 
of extiaordinary billiancy The identical mstant at which the 
effusion of light was observed was recorded by an abrupt and 
strongly-marked deflection in the self-registering instruments at 
Kew The phenomenon as seen was probably only part of what 
actually took place, for the magnetic storm in the midst of which 
it occurred commenced before, and continued after the event 
I$ conjecture be allowable ın such a case, we may suppose that 
this remarkable event had some connection with the means by 


* Communication to the Royal Society, March 18, 1852 (Pel Trans , 
vol clxu p 143) 
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which the sun’s heat 1s renovated It 1s a reasonable supposition 
that the sun was at that time ın the act of recetving a more tian 
usual accession of new energy, and the the®ry which assigns the 
maintenancé of i$ power to cosmical matter, plunging into it 
with that prodigtous velocity which gravitation would impress 
upon it as it approached to actual contact with the solar orb, 
would afford an explanation of this sudden exhibition of intenst- 
fied hight, in harmony with the knowledge we have now attained, 
hat arrested motion 1s represented by equivalent heat ” 

It has certamly been a very tempting hypothesis, that quanti- 
ties of meteoric matter suddenly falling into the sun îs the cause, 
or one of the causes, of those disturbances to whichgmagnetic 
storms on the earth are due We may, indeed, knowing that 
meteorites do fall into the earth, assum without doubt hat 
much more of them fall, ın the same time, into the sun Asti%- 
nomical reasons, however, led me long ago to conclude that 
then guantfty annually, or per century, or per thousand years, 
is nuch too small to supply the energy given out by the sun fh 
heat and light radiated through space, and led me t a@lopt un- 


qualifiedly Helmholtz’s theory, that work @onesby*gravitation, 


on the shrinking mass 1s the true source of the sun’s hea®, as 
given out at present, and has been so for several hundred. thou- 
sand years, or several million years It is just possible, how- 
ever, that the outbirst of brightness described by Lord 
Atmstrong may have been due to an extraordinarily great and 
sudden falling in of meteoric matter, whether direct from extra- 
planetary space, or from orbital circulation round thesun But 
It seems to me much more probable that ıt was due toa refreshed 
brightness produced over a larger area of the surface than usual 
by brilliantly meandescent fluid rushing up from below, to take 
the place of matter falling down from the surface, 1n consequence 
of being cooled in the regular régzme of solar radiation It 
seems, indeed, very 1mprobable that meteors fall in at any time 
to tbe sun in sufficient quantity to produce dynamical distur- 
bances at his surface at all comparable with the gigantic storms 
actually produced by hot fluid rushing up from below, anti spread- 
ing out over the sun’s surface : 
But now let us consider for a moment the work which must be 
done at the sun to produce a terrestrial magnetic storm Take, 
for example, the "r agnetic storm of June 25, 1885, of which 
Adams gives particulars in his paper of June, 1891 (Phil 
Trans p 139 and Pl 9) We find at eleven places, St 
Petersburg, Stonyhurst, Wilhelmshaven, Utrecht, Kew, Vienna, 
Lisbon, San Fernando, Colaba, Batavia, and Melbourne, the 
horizontal force increased largely from 2 to 2 10 pm, and fell 
at all the places from 2 10 to 3pm, with some rough ups and 
downs in the interval The storm lasted altogether from about 
noonto8pm At dt Petersburg, Stonyhust, and Wilhelms- 
haven, the horizontal force was above par by 0 00075, 0 00088, 
and o 00090 (C GS ın each case) at 210 pm , and below 
par by o 0007, 0 00066, 0 00075 at 3 o'clock The mean value 
for all the eleven places was nearly 0,o005,above par at 2h Iom , 
and 0 0005 below par at 3h The photographic curves show 
changes of somewhat simila. amounts following one another 
very irregularly, but with perfectly simultaneous correspondence 


at the eleven different stations, through the whole eight hours of ' 


the storm To produce such changes as these by any 
possible dynamical action within the sun, or in his atmo- 
sphere, the agent must have worked at something like 160 
milhon million million million horse-power? (12 x 10% ergs per 
sec ), which 1s about 364 times the total herse-power (3 3 x 1078 
ergs persec )ofthesolarradiation Thus, in this eight hours ofa 
not very severe magnetic storm, as much work must have been 
done by the sun in sending magnetic waves out an all directions 
through space as he actually does in four months of his regular 
heat and light This result, ıt seems to me, 1s absolutely con- 
clusive against the supposition that terrestrial magnetic storms 
are due to magnetic action of the sun, or to any kind of dyna- 
mical action taking place within the sun, or in connection with 
hurricanes ın his atmosphere, or anywhere near the sun outside 

It seems as if we may also be forced to conclude that the 
supposed connection between magnetic storms and sun-spots 1s 
unreal, and that the seeming agreement between the periods 
has been a mere coincidence 

We are certainly far from having any reasonable explanation 
of any of the magnetic phenomena of the earth, whether the 
fact that the eath 1s a magnet, that its magnetism changes 
vastly, as ıt does from cegitury to century, that ıt hassomewhat 
wegular and periodic annual, solar diurnal, luna: diurnal, and 


7 x horse power == 7 46 X 109 ergs pergecond 
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sidereal diurn@ variations, and (as marvellous as the secular 
variation) tha®itis subject to magnetic storms The more mar- 
vellous, gnd, for thg present ineaphicable, all these subjects are, 
the more exciting becomes the pursuit pf investigations which 
must, sooner or later, reward those who persevere in the work 
We have at present tyo good and sure connections between 
magnetic stogms and other phenomena the aurora above, and 
the’eaith cuwents below, are certainly in full working sympathy 
with magneticstorms In this r@spect the latter part of Mr 
Elhs’s paper 1s of special mterest, and it 1s to be hoped that the 
| Greehwich observations of earth currents will be brought 
, thoroughly into relation with the theory of Schuster and Lamb, 
| exteaded, as indeed Professor Schuster promised to extend 1t, 
to include not merely the periodic diurnal variations, but the 
regular sudden changes of magnetic force taking place within 
; any shore time of a magnetic storm 
| In my Presidential address of last year I referred to the action 
+ 
A 





of the International Geodetic Union, on the motion of Prof 
Foerster, of Berlin, to send an astronomical expedition to 
' Honolulu for thé purpose of making a,twelve months’ series of 
observations on latitude, corresponding to twelve months’ 
, Simultaneous observations to be made in European observatories , 
and I was enabled, through the kindness of Prof Foerster, to 
announce as a preliminary result, derived from the first three 
months of the observations, that the latitude had increased 
during that time bygjsec at Berlin, and had decreased at 
Honolulu by almost exactly the same amount The proposed 
' year’s observations, begun in Honolulu on June 1, 1891, were 
! completed by Dr Marcuse, and an elaborate reduction of them 
l by the permanent Committee of the International Geodetic 
Union was published a month ago at Berlin. The results are in 
splendid agreement with those of the European observatontes 
| Berlin, Prag, and Strasbourg They prove beyond all question 
' that between May 1891 and June 1892, the latitude of each of the 
, thre@ Euiopean observatoiies was a maximum, and of Honolulu 
a minimum, in the begining of October, 189: that the 
latitude of the European observatories was a mmimum, and of 
Honolulu a maxìnum, near the beginning of May, 1892 and 
that the variations during the year followed somewhat approxi- 
mately, simple harmonic law as if for a period of 385 days, with 
range of about {sec above and belog the mean latitude in 
each case This is just what would result from motion of the 
north and south polar ends of the earth’s instantaneous axis of 
rotation, ın circles on the earth’s surface of 7 5 metres radius, at 
the rate of once round in 385 days 
Sometime previously it had been found by Mr S C Chandler 
that the irregular variations of latitude which had been discovered 
in different observatories during the last fifteen years seemed to 
follow a period of about 427 days, instead of the 306 days given 
by Peters’ and Maxwell’s dynamical theory, on the supposition 


| ofthe earth being wholly a ngid body And now, the German 
’ observations, although not giving so long a per od as Chandler’s, 


quite confirm the result that, whatever approximation to follow- 


| ing a period there 1s, 1n the variations of latitude, ıt 1s a period 


largely exceeding the old estimate of 306 days 

Newcomb, in a letter which I received fiom him last Decem- 
ber, gave, what seems to me to be, undoubtedly, the true ex- 
planation of this apparent discrepance from dynamical theory, 
attributing it to elastic yielding of the earth as a whole He 
added a suggestion, specially interesting to myself, that investiga- 
tion of periodic variations of latitude may prove to be the best 
means of determining approximately the ngiaity of the earth 
| As itis, we have now, for the first time, what seems to be a 
quite decisive demonstration of elastic yielding in the earth as a 
whole, under the influence of a deforming force, whether of 
centrifugal force round a varying axis, as in the present case, or 
of tide-generating influences of the sun and moon, with reference 
to which I first raised the question of elastic yrelding of the 
earth’s material many years ago 

The present year’s great advance in geological dynamics for ms 
the subject of a contribution by Newcomb to the Monthly Notices 
of the Royal Astronomical Society of last March In a later 
paper, published in the Astrononesche Nach whten, he exammes 
records of many observatories, both of Europe and America, 
from 1865 to the present time, and finds decisive evidence that 
from 1865 to 1890 the variations of latitude were much less than 
they have been during the past year, and seeming to show that 
an augmentation took place, somewhat suddenly, about the year 
1890 

When we consider how much water falls on Europe and Asia 
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during a month or two of rainy season, and how many weeks or 
months must pass before it gets to the sea, and where tt has heen 
in the interval, and what has become of the air ffom which it 
fell, we need not wonder that the distance of the earth¢ axis of 
equilibrium of centrifugal force from the instantaneous axis of 
rotation should often vary! by five or ten metres 1n the course of 
a few weeks or months We can scaragly expect, indeed, that 
the variation found by the International Geodetic (Jnion during 
the year beginning June, 1891, should recur periodi@illy for even 
as much as one or two or three times of the seeming period of 
385 days 5 
One of the most ımportant scientific events of the past year 
has heen Barnard’s discovery, on Septembgr 9, of a new satel- 
hte to Jupiter On account of the extreme faintness ofthe 
object, it has not been observed anywhere except at the Lick 
Observatory in California There, at an elevation of 45ooft , 


with an atmosphere of great purity, and with a superb tefractor | 


of 36” aperalure, they have advantages not obtainable else- 
where The new satellite is about 112,000 miles distant from 
Jupiter, and its periodic time 1s about rh 5om Mr 
‘Barnard concludes a shot statement of Ins discovery with hi 
following sentences —‘‘ It will thus be seen that this new sate 
hte makes two revolutions in one day, and that its periodic 
time about the planet is less than two hours longer than the 
axial rotation of Jupiter Excepting the inner satellite of Mars, 
itis the most rapidly revolving satellite known When suffi- 
cient observations have been obtamed, 1t evili afford a new and 
independent determination of the mass of Jupiter Of course, 
from what I have said in reference to the difficulty of seeing the 
new satellite, ıt will be apparent that the most powerful tele- 
scopes of the world only will show 1t” (dated Mount Hamilton, 
September 21, 1892) 

Sit Robert Ball, in calling my attention to it, 1emarks that 
‘it is by far the most striking addition to the solar system since 
the discovery of the satellites to Mars ın 1877” To all of us 
it 1s most mteresting that during this year, when we ar® all 
sympathizing with the University of Padua ın its celehyation of 
the thud centenary of its acquisition of Galileo as a professor, 
we have first gamed the knowledge of a fifth satellite in 
addition to the fom discovered by Galileo be 


Rudolph Vgchow (CorpLty MEDAL) 


Professor Virchow’s eminent services to science are known 
throughout the world, and they are far too varied and numerous 
for enumeration 

He survives Schwann Henle, and the other pioneers in 
several branches of natural history who came from the school of 
Johannes Muller, and at the present time occupies a position of 
influence and honour equal to that of his great contemporaries 
Helmholtz, Ludwig, and Du Bois-Reymond 

His contributions to the study of morbid anatomy have thrown 
light upon the diseases of every part of the body,® but the broad 
and philosophical view he has taken of the processes of patho- 
logy has done more than his most brillant observations to make 
the science of disease 

In histology he has the chief merit of the classification into 
epithelial organs, connective tissues, and the higher and more 
specialized muscle and nerve He also demonstrated the pre- 
sence of neurogia in the brain and spinal cord, and discovered 
crystalline haematotdine, and the true structure of the umbilical 
cord 
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In pathology, strictly so called, his two great achievements— 
the detection of the cellular activity which hes at the bottom of 
all morbid as well as normal physiological processes, and the 
classification of the important group of new growths on a 
natural histological basis-—~have each of them not only made an 
epoch in medicine, but have been the occasion of fresh exten- 
sion of science by other labourers 

In ethnological and archzological science Piofessor Virchow 
has made observations which only the greainess of his other 
work has thrown into the shade, and, so far from confining 
himself to technical labours, he has been known since he 
migrated to Wurzburg and returnea to Berlin as a public- 
spirited, far-seeing, and enlightened politician + 


1 See Brit Assoc Reports, 1876, Address to Section A, pp to-rI 

® Among these may be mentioned his discovery of luceemia, of lardaceous 
degeneration, and glioma, his reconstruction of the kind of tumour known 
as sarcoma and his establishment of the important group of granulomata 

3 A short pamphlet, ' Ueber die Nationelle Bedeutung der Naturwissen- 
schaften,” may be mentioned as characteristic of the patriotism, the fairness 
and the broad judgment ofthe author 
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Universally honowed and personally esteemed by most of the 

leading pathologists in this country, as well as on the Continent 

anf in America, who had the good fortune to be his pupils, 

Prof Virchow 1s a Worthy successor of the many illustrious 
men of science to whom the Copley medal has*been*awarded 


Nils C Dunér, Director of the Observatory of Lund (RUMFORD 
MEDAL) 


el)r Duné: has been "continuously at work, since 1871, at 
astronomical observations (see “R S Catalogue”) = * ` 

He began to turn his attention to spectroscopic subjects m 
1878, ang çopmenced the publication of his systematic work on 
Stellar Spectra in 1882 

In 1884 he bfdught Jo a conciusion his wonderful observations 
of Mars of Vogel’s III Class His mefhoir contains a detailed 
stifdy of the spectra of nearly 400 stars, all which are the 
most difficult objects to observe This volume ıs one of the 
fqndauons on which any future work in this directién must be 
based 
Ig 189% h published another series of researches on the rota- 
gion of thé stn, @omparing true sola: wath telluic lines for 
regions up to 75° of solar latitude The result showed a dimi- 
nution of angular velocity with increasing latitude, thus spectro- 
scopically confirming Carrington’s results, 


Piofessor Charles Pritchaid, D D , E RS, Duector of thes 
Oxford Umversity Observatory (ROYAL MEDAL) 


Professor Pritchard began his publications on astronomical’ 
subjects in 1852 His first paper and several others which have 
followed, have dwelt with the construction of object glasses and 
telescope adjustments 

He was president of the Royal Astronomical Society in the 
years 1867 and 1868 

He was appointed first Directo: of the newly-founded obser- 
vatory at Oxford in 1874 It 1s now the most active Unive®sity 
observatasy ın the kingdom, as many as fifteen students 
recelving struction in observatory work at times The ser 
vices he has rendered to astronomy in devising, and keeping at 
a high standard, the work of the observatory in many directions, 
including its use as a school, are very noteworthy 

Immediately on the establishment of the observatory he saw 
the beneficial effects of photographic investigation, and first 
apphed the method, with the old wet plate photography, to the 
problem of the physical hbration of the moon He saw that 
thts problem was encumbered in hehometric work by the fact 
that a set of the observations must take a considerable time, 
and therefore they were made on a constantly changing disc, 
necessitating great labour in reduction By the observations 
being made mn two or three seconds, the picture of the moon did 
The result was to show important 
variations from Bouvard’s work, which vanations in their 
important particulars were confirmed by Dr Hartwig 

Next (1885) the relative motions of the Pleiades were taken 
up with a view of tracing gravitational effects in the various 
members of the group ‘This question 1s not ripe for solving, 
but ıt induced heliometer obsei vers to take up the question, and 
impoitant progress is now being made 

lhe photometric work detailed ın the ‘Uranometria Nova 
Oxoniensis,” also published ın 1885, consisted ın measuring the 
light received from all stars visible to the naked eye, to 10° south 
declination, by means of a wedge photometer devised by Prof 
Pritchaid—-a form of photometer now in the hands of many 
astronomers In the comse of this work Prof Pritchard, at his 
own expense, took an assistant to Egypt to determine the effects 
of atmospheric absorption in a more constant climate than that 
of Oxford This photometric work has been recognized by the 
award of the gold medal of the Royal Astronomical Society 

Having fully determmed the capacity of photography for 
accurate measurement, Prof Pritchard next applied it to parallax 
determinations of stars of the second magnitude Some thirty 
stars altogether have been investigated, and this work has just 
been published Thirty 1s a greater number than any other 
aslionomer has attempied 

Prof Pritchard is now working on the International Chart of 
the Heavens, and taking part ın researches to ensure an accurate 
phgtometric scale 


John Newport Langley, F RS (ROYAL MEDAL) 


Some of the most important of Mr Tangley’s researches have 
been upon the Physiology and Histology of Secreting Glands, 
e 
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Extending the observations of Kuhne and Lga on the pancreas, 
Mr Langley showed in an elaborate senes of reseaiches, ex- 
tending over the salvary and most of the important secretihg 
gland, of the body, that the formation@as a morphological 
element wifbin the secreting cell, at the expense of its pio- 
toplasm, of the material to be used in the secretion 1s a general 
function of secreting cells The dependence of this function 
upon the activity of nerves, and upon other forms of excitation, 
such as the action of drugs, has been greatly elucidated yp 
the course of these researches Concu rently with the morpho- 
ogical changes within the cells, the chemical changes which 
occur within the secretion as the result of nerve agtlvyy or m- 
activity have been investigated, and many mpot at facts 
brought to hght regarding the nature of the ation or modifi- 
cations of the action whfth may be brought to beai upon éhe 
secreting cell through the nervous system These researcifes 
aie published partly m the Philosophical Transactions, and 
partly in a long series of articles ın the Journal of Physiology, 
which have extended over several years It 1s not too much tO 
say.that these researches of Mr Langley upon Secreting glands 
give him a clam to ogcupy the highest rank as aeplfysiological || 
mvestigator , 
The other most ımportant researches which Mr Langley has 
published have heen—(r1 ) Upon the central nervous system, 
including especially an ‘investigation into the anatomical changes 
wkich.result from central lesions , (2 ) Upon the sympathetic ner- 





vou» system, and particularly a number of researches, based 
upon physiological methods, into tts peripheral distribution to 
involuntary muscle and glands Mr Langley’s eminence in 
those branches of physiology to which he has mainly devoted his 
attention 1s universally admitted, and has been publicly recog- 
nized by his having been requested more than once by inter- 
national assemblies of physiologists to investigate and report on 
difficult ca-es submitted to them (vzde ‘' Transactions of the 
Intemational Medical Congress,” 1881, and ‘‘ Proceedings of 
the ‘Physiological Congiess at Basel,” 1890) 


° 
Piof Francois Marie Raoult, of Grenoble (DA\\ MEDAL). 


For his researches on the freezing-points of solutions and on 
the vapour pressures of solutions 


S21 Joseph Dalton Hooke, E RS (DARWIN MEDAL) 








Although the regulations relating to the award of this medal 
direct that ıt 1s to be treated rather as a means of encouraging 
young naturalists to fresh exertion than as a reward for the life- 
long labours of the veteran, there would seem to be a special 
appropriateness in awarding 1t to one who was intimately 
associated with Mr Darwm ın the preparation of 
the ‘Ongin of Species” That no one was more closely 
associated than Sir J D Hooke: with Mi Darwin in the 
work is abundantly proved by the following passage m the 
mtioduction to the ‘‘ Origin of Species” —‘‘T cannot, however, 
let this opportunity pass without expressing my deep obliga- 
tions to Dr Hooker, who, for the Jast fifteen years (1844-59), 
has aided me in every possible way by his large stores of know- 
ledge and his excellent judgment” 


na NOTES 


Mr W FLINDERS Petrik has been appomted to the chair 
of Egyptology, founded at University College, London, under 
the will of the late Miss Amela B Edwards He hopes to 
begin bis new duties soon alter Chnstmas,*and to undertake the 
followmg work —(1) Lectures on current discoveries, on history, 
and on the systematic study of Egyptian antiquities , (2) lessons 
on the language and philology of Egypt, (3) attendance in the 
library on fixed days for the assistance and direction of students 
working there , (4) practical training on excavations in Egypt 

Tue American Philosophical Society, as we have already 
stated, proposes to celebrate next year the one hundred and 
fiftieth anniversary of its foundation It has now been arranged 
that reunions will be held at the Hall of the Society in Phila- 
delphia from May 22 to 26, 1893, “at which papers may be 
offered by title by such delegates as may honour the Society with 
their presence ” . 

THE foundation stone of the new buildings of the Durham 
College of Science, New@astle, will be laid by Lord Durham on 
Monday, December 5 
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MR Encar, R WATTE, curator to the Leeds Philosophical 
Society, has received from the Government of New South Wales 
the appointment of assistant curator in the Australhan Museum 
at Sydn&, where hè will have special charge of the reptile and 
fish sections The Yorkshire Post says that at Leeds Mr Waite 
has in many ways act va@y identified himself with local scientific 
research and séudies, having for some years been, in conjunction 
with Mr Deffison Roebuck, respogsible for the secretarial work 
—an honorary posit.on—of the Yorkshire Naturalists Union, 
and also editor of the Mats alzst 

On November 1 ap industrial school which seems likely to 
be of good service was opened at Lucknow by Sir Auckland 
Colvin It ıs mtended to provide a suitable education for 
children øf the artizan class—jan education which compuises 
instruction in readng and writmg, aithmetic, elementary 
mechanics, physics, and drawing, the whole being 1n subo dina- 
tron o manual training in the workshop, under skilled instruc- 
tors Manual tiainmg will for the pfesent be confined to 
garpentry, but ultimately training ın iron and other metal work 
will be added to the curriculum Drawing will be taught to 
every pupil from the outset 


Various members qf the department of biology in connection 
with Columbia College, New York, are now delivering lectures 
which are addressed especially to persons who desire to keep 
abreast of the later advances ın biology without entering any of 
the technical courses The subjects of the lectures are the his- 
tory of the theory of evolution , the cellular basis of heredity and 
development , the ongin and evolution of fishes, and Amphi 
oxus and other ancestors of the vertebrates 

e 


Tue so-called ‘“ Boxing Kangaroo” now being exhibited at 
the Westnfinster Aquarium 1s a fine male of Macr opus gig tn ens 
There 1s, no douĝt, a certain amount of humbug in attubuting 
‘boxing ” qualities to this animal, but ıt 1s very interesting to 
find that a member of the low Mammalian order, ‘‘.1/a7 supiala,” 
can be so well trained and instructed 


THE weather during the past week has remained very dull in 
all parts of the country, with occasional fog in London and other 
places, while some heavy rain has fallen in the noith and west 
The anticyclone which for some time past had been situated over 
the eastern portion of the United Kingdom gradually dispersed, 
and the distribution of pressure became favourable to the passage 
of cyclonic disturbances across the country ‘Powards the close 
of the period an area of very high pressure formed to the south- 
ward of ourislands, the barometer reading 30 51ns and upwards, 
while to the north of Scotland it was more than an inch 
lower Under these conditions strong westeily winds became 
general, and gales were experienced on our exposed coasts 
‘Temperature was at first mild and very umform over the whole 
country, there being generally little difference between the day 
and night readings, while the air was very damp On Tuesday, 
however, the thermometer fell several degrees, with some snow 
and hailin Scotland and Ireland The Weekly Weather Report 
shows that for the period endmg November 26 rainfall was 
deficient ın all parts of the country except the south of Ireland, 
where more than twice the average amount fell Bright sunshine 
was considerably below the mean ın all distiicts, except in the 
north of Scotland, where there was 22 per cent of the possible 
amount, while the Channel Islands had 16 per cent It ranged 
fiom 3 per cent in the south-west of England (where the amount 
quoted for the previous week should have been 20) and midland 
counties, to 1 1n the east of England and less than o 5 ın the 
north east of England 

On the r8th ult Captain H Toynbee, late Marine Superin- 
tendent of the Meteorological Office, delivered a lecture before 
the Shipmasters’ Society on ‘‘ Weather Forecasting for the 
Butish Islands” The chief object of the lecture was to explain 
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how a careful observer ın the British Islands may form a good |° 


judgment of the coming weather The lecture:® showed, with 
the aid of diagrams, the tracks followed by storm® centres, with 
reference to the conditions of areas of low end higi? gressure 

The reason why stormsusually proceed ma north-easterly direc- 
tron across or skirting these islands was explamed as owing to 
the high barometer generally to be foun in the Atlantic in the 
vicinity of the Azores, while in the neighbourhowd of Iceland 
there ıs a region where the barometer 1s generally lower 
than in the space surrounding ıt The storms generally adyance 
so as to leave the low pressure on therr left, and the high pressure 
on their right—moving round the south atid east sides of the 
prevailing low pressure Considerable stress was laid upon the 
importance of observing the cirrus clouds, the different motions 
of which, ın conjunction with the indications of the bfrometer, 

are useful guides both as to the approach of a storm and the 
track along which the centre 1s moving Several illustrations of 
these facts were given by the lecturer, who %lso gaye many 
valuable hints as to what may be learnt from the published 
datly weather charts , 


THE Leeds Naturalists’ Club seems to be in no hurry about 
the publication of its Transactions, those for the year 1890 having 
only just been issued The volume, howe@er, has been prepared 
with great care, and shows that much good work ıs being done 
by the Club Among the contents 1s a most interesting abstract 
of a lecture bythe Rev Edward Jones on relics found in York- 
shire caves Reference was made to the cave at Kirkdale, near 
York, and the Victoria Cave of Settle, both of which have been 
well worked and have given valuable results , but attention was 
directed mainly to the cave found at Elbolton or Thorp, which 
1s situated ten miles north of Skipton and two miles from Grass- 
ington Through the energy of the president and members of 
the Skipton Natural History Society, this cave, which has been 
handed over to them, has been worked with great earnestness, 
and many bones have been turned up Human remains, repre” 
senting some thirteen bodies, have been found im an excellent 
state of preservation These human beings must have been 
buried there, as they were all found in a sitting position, with 
the knees brought under the chin The cave, however, was not 
used only as a burial-place, for the remains of charcoal fires, 
burnt bones, and pieces of pottery have been found At the 
tıme when the lecture was delivered, the excavations had not 
revealed anything, older than the Neolithic period Among the 
finds are several specimens of bones of bears, red deer, foxes, 
dogs, badgers, grizzle and brown bears, &c Some time after 
the delivery of the lecture the members of the Club made an ex- 
cursion to this interesting cave, which was explored fora distance 
of a hundred feet, and to a vertical depth of thirty feet The 
visitors saw many stalactites and stalagmites in course of forma- 
tion, and the osseous remains of animals, including some now 
extinct Mr Jones pointed out the former location of several 
human skeletons 


Mr J W Tourney contributes to Sezence (November 11) 
an excellent paper on cliff and cave dwellings in Central 
Arizona He refers especially to dwellings in cliffs rising a 
hundied feet or more above Beaver Creek, which flows into the 
Verde nver In the perpendicular walls of one of these cliffs 
1s a well-preserved ruin known as Montezuma’s castle Itas 
midway between the rim of the cliff and the bed of the stream, 
and ıs netther house nor cave, but a combination of the two 
Not accessible from the summit of the cliff, it can only be 
reached from below, and even here not without the use of a 
ladder, which, if short, the climber must pull up from one ledge 
to another in making the ascent The entire fiont ıs of artifi- 
cial walls built of large, flat pieces of limestone, with openings 
here and there for doors and windows The.iooms are small, 
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two or three feet in diameter connects one room with another, 
and a small orifice in the ceiling gives access to the room above. 
THe openings in the ceilings are never directly under one an- 
other, so that any one who might stumble cofild oħly fall the 
height of one story The floors are mostly of flat stones sup- 
ported on timber cut from the surrounding mountains Many 
of the timbers are still sound The rooms all show consider- 
able skill in their gon8truction Those in the rear are dark, 
dungeon-like caves hollowed from the solid rock, and are now 
the abode of thousands of bats, which fly about ın great num- 
bers wh@t disturbed by visitors A few miles above Monte- 
zuma’s castle, ôf the gpposite bank of the creek, a conspicuous 
copfe-lihe mountain rises a few hundred feet above the surround- 
ing country The summit is a narrow rim enclosing a crater 
some three hundred feet in diameter and with neatly perpen- 
dfcular walls Qfanding on the mm one can look down’ a 
hundred feet upon the dark-blue water of a small lake in the 
sbosgm of the fhourfam The lake, a hun@led yards ın diameter 
and of unknown depth, ıs known as Montezuma’s well In 
the steep sides of the crater are a number of caves, which at 
one time were the abode of man A few are natural, but the 
greater number are the result of human effort The tim “is 
crowned with the fallen walls of an ancient ruin more than a. 
hundred feet long Far down the mountain-side, below the 
level of the water ın the crater, the outlet of the well fows from 
between an opening in the rocks This stream 1s large and 
constant, and at present is used to irrigate a ranch in the valley 
below Ages ago the builders of caves and castles utilized this 
same stream to irrigate portions of the neighbouring rich 
valley 





THE fourth volume of ‘‘Reports from the Laboratory of 
the Royal College of Physicians, Edinburgh,” edited by] B 
Tuke and D Noel Paton, has just been published The work 
completed in the Laboratory during the past year was so large 
that an account of the whole of it could not be included ın the 
present volume 


A LARGE dingtble balloon 1s bemg constructed (La NMatuze 
informs us) at the military balloon works at Chalais-Meudon, 
under the direction of Commandant Renad It will be similar 
in form to the La France of 1884-5, but longer, measumg 
about 230 feet in length and 43 feet ın ıts greatest diameter By 
a new airangement of motor it 1s expected to be able to make 
headway against an currents not exceeding 40 feet per second 
(or 28 miles an hour)* The motor 1s not fully described, but it 
will act etther with gasoline or the gas of the balloon, giving an 
effective force of 45 hoise-powe1 on the shaft The total weight 
of machinery, with supply of gasoline, &c, will be about 30 
kilogrammes (or 66 lbs ).pe: horse power Previously it has 
not been possible to make petroleum motors with a less weight 
than 150 to 200 kilogrammes per hoise-power The screw will 
be ın front, and a lasge 1udde: behind, the former will make 
about 200 turns per minute The first experiments with this 
balloon are to be made in the early sping 


Dr HEYDWENER, of Wurzburg, has constructed a new 
mirror electrometer for high potentials (Zeztseha fur Lustr )» 
It 1s a kind of torsion-balance with bifilar suspension, the 
charged bodies being a sphere and a ring The attraction 
between the two, when at different potentials, 1s zero when the 
sphere is at the centre of the ring, and also when 1t 1s infinitely 
removed Hence at some intermediate distance it 1s a maxi- 
mum In the instrument as constructed there are two spheres 
of 2cm diameter attached to the ends of a conducting bar bent 
inethe form of an S The combination 1s suspended im a hori» 
zontal plane by two brass wires o 1mm thick attached to the 
middle of the bar Two brass rings 1g cm across are fixedin a 


only about five feet to the ceiling Generally a small opening | vertical position such that the spheres can be made to comrade 
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with therr centres Inthe zero position the spheres are at a dis- 
tance of 31cm, this being a little less than the distance of 
maximum attraction The deflections are mdicated by those®of 
a mirror carmed by a thin glass rod attached to the curved arm 
below, and the motion is damped by a vane immersed in some 
vegetable oil The tangents of the angle of deflection are pro- 
portional to the difference» of potential to within o 9 per cent , 
between the scale readings 005 and ® 4, The instrument gs 
best adapted to potentials ranging from 6000 to 60,000 volts, but 
with potentials above 35,000 tt 1s best to immerse 1% entirely in 
ol ”. 


AN account of a series aof experiments to determine the tem- 
perature of the flame of water-gas is given by Mr E Blass, of 
Essen, in Stahl und Ersen The instruments employed were 
Wyborgh’s air pyrometer, Chatelier’s electric pyrometer, Hart: 
mann and Braun’s telephonic pyrometer, and oghers by giemtns, 
Seeger, and Ducretel It was found that Chatghe’s formula 
for the variation of the specific heat of water vapour and other 
gases at high temperatures was practically reliable The tem- 
peratures of combustiqn were taken for various proportions of 
air,and gas, beginning with a large excess of the latter With 
o 18 cubic metres of air to one of gas, the temperature was 
425° C Calculated according to the old formula this would 
have been 521 Allowing for variation of specific heat, the 
theoretical value becomes 409 For o 714 of air, the tempera- 
ture was 1170, for 4 18 ıt was 1218, for 9 79 1t was 655, and for 
the proportion of air just sufficient for combustion the flame 
temperature was 1169° 


A ‘yew “shortened telescope,” constructed by Dr R Stein- 
heil, 1s described in the Zestscha fur Instr. for NovemBer The 
principle resembles that adopted by Dallmeyer and Dr A Stem- 
he:l in their telephotographic objectives A negative system 1s 
introduced between the object-glass and the eye-piece, thus in 
creasing 1ts equivalent focal length If æ be the focal length of 
the objective by itself, 7 its distance from the negative lens, and 
the magnification z times that produced without the negative 
lens, the total length of the tube 1s given by Z=7 +m (a ~-r) 
In a telescope actually constructed on this system, the object- 
glass had a focal length of 162 cm Its distance from the 
nearest surface of the negative lens was 12 cm, the equivalent 
focal length 60 8 cm , and the total length 27 8cm Hence the 
magnification was 3 75 times that obtained by using the objec- 
tive alone In this case, then, a magnification of 22 diameters 
was obtained with an effective aperture of 4cm , a total length 
of 27 8cm , anda one inch eye-piece If the same magnification 
and ulumination had to be obtained by a long-focus objective, 
the length would have to be 6. 8cm Thus the length 1s reduced 
by more than one-half without the usual disadvantages of short 
telescopes and eye-pieces of high power 


ACCORDING to a wiiter in the Pioneer Mail of Allahabad, 
the thatch on Burmese houses gives a tempting shelter to snakes, 
especially during the rains, and many of the occupants of the 
houses would be surprised if they knew the number of snakes 
that share the shelter of their roof on a rainy night One night 
an officer was wakened up by a noise in his room, and by the 
light of a lighted wick, floating ım a tumbler of oil, he made out 
that two combatants were disputing the possession of the small 
space in the centre of the bedroom The belligerents turned 
out to be a snake and a rat, that somehow had jostled against 
each other ın the tiny tenement 


A VALUABLE report on the geology of north-estern Alabama 
and adjacent portions of Georgia and Tennessee, by C Wi- 
lard Hayes, has been published as,a Bulletin of the US 
Geological Survey Mre Hayes explains that in writing the 
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report he has tried to keep ıt as free as possible from technical 
terms, and, wifhout sacrificing scientific accuracy, to present 
the facts in ducha way as to make them intelligible to the 
largest poSsible number of readers m the region under con- 
sideration Many details which would be of interest to the 
geologist have been purposely omitted, and only those which 
were considergd essential are given It 1s expected that the 
atla$ sheets d@vering this region will shortly be published by 
the US Geological Survey, and supply the details to those 
specially interested which are omitted from the report 


A SECOND edition ef Prof Oliver] Lodge’s “ Modern Views 
of Electricity” has been published by Messrs Macmillan and 
Co A new chapter on recent progress has been added 


. 

A VOLUME on “The Pharmacy and Poison Laws of the 
United Kingdom” has been issued from the office of Zhe Chemast 
and Prugeist [t contains also a brief account of the pharmacy 
laws in force in Australasia, Canada, atd Cape Colony 


° Mr CHARLES E Munror, Torpedo Station, Newport, 


Rhode Island, U S A , has completed the manuscript of the 
second part of his index to the lteratue of explosives The 
first part wasissued 1@ 1886 The second will be issued in 
pamphlet form if an adequate number of subscriptions 1s 
obtained 


Messrs FRIEDLANDER AND SON, Berlin, send us the latest 
of their lists of the books which they offer for sale. It 1s a list 
of works relating to ornithology 


PENTA-IODIDE and penta-bromide of cæsium, together with 
several other penta-halogen compounds of the metals of the 
alkalies containing mixed halogens, have been isolated by Messrs 
Wells and Wheeler, and are described by them m the current 
number of the Zetschrut fur Anorganische Chemie Cæsium penta- 
iodide, Cs], 1s obtained ın an impure form when the crystals of 
the tri-todide of cæsium, CsI, previously obtamed by Prof 
Wells and described m our note of February last, vol xliv p 
325, 1s treated with hot water, or when solid rodine 1s treated 
with a hot solution of cæsium iodide Ether of these processes 
produce it in the form of a black liquid, which sol:d:fies m the 
neighbourhood of 73° The ti1-1odide of cæsium, moreover, 
which 1s only sparingly soluble ın alcohol, 1s found to be much 
more readily soluble when a quantity of 1odine,-corresponding to 
two atoms for each molecule of the tri-iodide, 13 added Upon 
cooling, crystals of the penta-iodide of cæsium are deposited 
Remarkably well-formed crystals are obtained upon evaporation 
of a more dilute solution over oil of vitriol The crystals are 
black and the faces extremely brilliant , they sometimes attain a 
diameter of a centimetre They belong to the triclinic sys- 
tem according to Prof Penfield, by whom they have been 
measured They are at once distinguished from crystals of 
iodine by their form and brittleness They melt at about 73° 
When exposed to the air they lose 1odine about as rapidly as 
crystals of free iodine These crystals are anhydrous, and yield 
analytical numbers agreeing with the formula CsI, The penta- 


| bromide of cæsium may be similarly obtained by agttating a 


concentrated solution of caesium bromide with a large excess of 
bromine When such a mixture 1s allowed to stand at a low 
temperature the excess of bromine slowly evaporates and the 
penta-bromide separates . the form ofa dark red solid substance 

Cesium penta-bromide CsBr,, 1s a very unstable substance, 
losing bromine rapidly at the ordinary temperature Anothe 

interesting compound 1s cæsium tetrachloriodide, CsClyl, which 
was obtained by dissolving forty grams of cæsium chloride in a 
mixture of six hundred cubic centimetres of water and two hun 

dred cubic centimetres of concentrated hydrochloric acid, adding 
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thirty grams of 1odme, and then saturating the liquid with 
chlonne gas The temperature was raised slightly during the 
operation, and upon subsequent cooling the compownd CsCl,I was 
deposited ın the form of pale orange-coloured prisma@tx crystals 
belonging to the morwclinic system The compound is only 
slightly soluble in water, but, with a little loss due to decompo- 
sition, may be recrystallized from that'liquid ]t 1s, however, 
quite stable ın the air, and only decomposes @pon heafing, 
thereby producing the tri-halogen compound, CsCl,I, fusing at 
238°, the melting-point of this latter compound A similay com- 
pound, containing rubidium instead of cæsium, RbCI,T, may be 
obtained in like manner in large orange-cofoured tabular crygtals, 
likewise belonging to the monoclinic system, but of different 
habitus to the crystals of the cæsium compound An analogous 
compound containing potassium? KCI, was prepared so long 
ago as the year 1839, by Filhol Messis Wells and Wheeler 
finally describe sodium and hthium salts of this description, both 
of which, however, conjain water of crystalliZation g héy are 
represented by the formule NaCI 2H,O and JaCl,I 48,0 
Roth crystallize well, the former m rhombic prisms, the latter? 
however, 1s so extremely deliquescent that measurements of the 
crystals have not been obtained 


Tue additions to the Zoological Society's Gardens during the 
past week include two Common Marmosets ( Hapale jacchus) 
from South-east Brazil, presented by Mrs Comolli, an Otter 
(Lutra vulgaris) British, presented by Mr Frederick Collier , 
a Black-backed Jackal (Cazzs mesomelas, jv) fiom South 
Africa, presented by Miss Thornton, a Common Jackal (Canes 
aureus,?) from Fao, Peisian Gulf, presented by Mr W D 
Cumming, C M Z S , two Short-headed Phalangers (Bétudeus 
bi ewweps, 6%) from Australia, presented by Capt Se M On, 
a ——- Lemur (Lemu ) from Madagascarg six Crab-eating 
Opossums (Didelphys cancrivorus), four Ypecha Rails (47 amedes 
ypecha) from South Amenica, a Green-cheeked Amazon 
(Chrysotts vurdigenalsy fiom Columbia, a Yellow-cheeked 
Amazon (Chrysotes antumnals) from Honduias, purchased , 
a Nilotic Monttor (Var anus relotzcus) from Africa, received in 
exchange , two Shaw’s Gerbilles (Ge? dzd/us shaw:) born in the 
Gardens 








OUR ASTRONOMICAL COLUMN. 


Comet HOLMES (NOVEMBER 6, 1892) —The elements and 
ephemeris of this comet have been the subject of much computa- 
tion during the present month The first 1esult obtained gave 
a place resembling in many particulais that of the long-sought 
for Biela comet, but owing to an error in one of the observa- 
tions, the corrected elements stated otherwise ‘The current 
number of Astronomische Nachrichten (No 3129) gives fou 
different systems of elements which have as yet been deduced, 
and ıt 1s quite worth while to produce them here, showing also 
the difference between the observed and reduced places for each 
in particular 

Elements, Berlin AL T 


1892 1892 1892 1892 
T = Feb 28362 Mar 19630 May 630: June 6 841 
o o o 
w= 3402582 339 1187 334 46.90 328 19 09 
Q = 329 2215 332 730 3393787 346 23 OF 
¿== 24 5515 24 5491 24 5533 25 Gob 
log g = 9 27766 O 26144 o 20868 O 14910 
Mean place | A - 104 =o 8 -047 =o 20 
(O-R) Jag +o 86 +o 84 +o 58 +o qt 


The latest information about the elements 1s that which has 
originated from Prof Kreutz, who has found e//zpfec elements 
for the comet , he also says that the elements indicate that per- 
turbations have taken place on account of the comet’s proximity 
to the planet Jupite. The elements are reduced from the three 
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places observed on Novembe: 9, 13, and 17, and are as 
follows — . 


e Epoch 1892 Nov 175 M T Berlin 
*M = 22 18 37 1 ° ° 
w = 13 37 490 is 
B = 331 31 37? 18920 
2 = 2054 81 
$ = 24 39 307 
° ep = 500" 407 š 
log # = 0 567123 . 
è U = 7 09 yems 
Furth observations of this comet are reported (Comples 


rendus, No 28)e AtAlgiers, MM Tiépied, Rambaud, and Sy 
foynd its position orf November 1§,mt 8h 53m 41s, Algiers 
nsan time, tobe App RA oh 43m 2228- App Decl 
+37° 43’ 3°9 The corresponding values found at Lyon by M 
G Le Cadet at 8h 47m 33s, Parts mean time, Were App 
RA oh 43m 2272s App Decl + 37° 43’ 5"9 The 
comet pwesented®: bright nebulosity m the form of an elliptic 
segment wethe its gxis directed in the pgsition angle 150°, its 
length and breadth both being 10° The northern edge appeared 

rounded and well defined At the focus of the ellipse a con- 
densation could be distinguished, about 20” broad, with a 
prolongation inclined to the axis of the dllipse An attempt at 
calculating the elements of the orbit has been made by M 
Schulhof The slow motinn of the comet renders this task very 
dificult Among the various systems of elements tentatively 
fixed there is only one which fairly agrees with all observations 
In this the excentricity 1s as small as o 355386, so that it will 
probably be possible to follow the comet thronghout its orbit 
with the most powerful instruments The other elements thus 
determined are 7=0°0'39" 1, Q = 328° 32’ 40" 7,2= 20° 26’ 46" 8, 
and log g = o 360966 

At Bordeaux, M F Courty succeeded in photographing the 
bnghter portions of the comet on November 13, with one 
hour's e€posure Another photograph, taken by MM Paul and 
Pfosper Henry at Paris, was presented to the Academy by M 
Tisserand It was obtained on November 14, with the chart 
photographic equatorial The exposure lasted two hours It 1s 
a very fine photograph, showing a well defined and nearly 
circular contour The nucleusis bright, excentric and lengthened 
out Several stars can be seen through ıt There ıs no tail 
except the lengthening of the nucleus, which does not extend 
beyond the limits of the nebulosity 


A BRIGHT COMET —A telegram fiom Kiel states that Mr 
W R Brooks has discovered a bright comet As determined 
at Cambridge, US, its place was, on November 21, at 
16h 446m Cambridge M T 


RA 12h 59m 15 6s 
Decl +13° 50' 27” 0 
Daily motion stim 32, and +25’ 1espectively 
Anothe: telegram, also from Kiel, gives the position, as 
obtained at Vienna on November 24, at 15h 49 7m (Vienna 
M T }, as 
RA 13h 3m 64s 
Decl +15° 0! 36” 


ASTRONOMICAL INSTRUMENTS UP TO DATE —We have 
received a circular signed by Dr L Ambronn, of the Gottingen 
Observatory, and Herr Julius Springer, publisher ın Berlin, 
setting forth the contents of a work which they propose to 
publish with regard to the general principles, constructions, and 
methods of using astronomical instruments in general Such 
a book, of course, to be of the greatest value to science, 
must be completely done, but any one who 1s acquainted with 
the compiler and publisher mentioned above will be sure that 
each will do his share thoroughly and honestly. In constructing 
such a compendium of instruments as this 1s proposed to be, 
we might say ıt would be impossible for one man to do ıt alone, 
for the present state of the feentechnik has reached such a high 
pitch and the branches of astronomy are s> numerous, that such 
an undertaking would simply be out of question The 
object of this circular, besides stating the lines on which the 
work wull be written, is to request the co-operation of all observa- 
teres Astronomical science, especially the theoretical side, 
owes much, as we all know, to German workers, so that we can 
rely on a good response being given,to this request What is 
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asked ıs that descriptions, together with drawings or photo- 
graphs not only of typical instruments but of the important parts 
of them, should be sent Technical drawings also are requested, 
if obtainable, and these very probably coufd be ohtamed from 
the makers of the instruments in question Of course ıt 1s not 
requtred that eack observatory should send say a description, &c , 
of the transit instrument there in use, but it ıs hoped that any 
Instrument of peculiar construction or special merit should be 
referred to Itıs needless to add that all drawings, &c, if re- 
qyested, will be returned with as little delay "as possible, and the 
undeisigners of the circular thank m advance all those who 
respond towards the completion of this undertaking "Phe address 
to which the drawings, &c , may be sent ıs as follows*g-Dr L 
Ambronn, Gottingen, Kyl Sternwarte ee 


MOTION oF 8 PERSE: —-Astronomzcal Journal, No 277, c@n- 
tains a short note calling the attention of transit observers to 
the importayce of observation of this variable, to confirm the 
irregularity in its proper motion At the present time AlgaqJ 
and his neighbouring stars are conveniently sigiated, and 1¢ 1s 
hopéd that the following hst of stars will ve added fo workyg 
lists generally where heir observation 1s not incdhststent with 
other work The places are for the year 1875 — y 


RA Decl 
h m s o ‘ 

. Y Andromedze I 56 I4 4i 437 
B Tranguli 2 2 7 34 237 
8 Perser 2 35 40 48 419 
41 Anietis 2 42 38 26 446 
y Perser 2 55 45 53 09 
@ Perse: 2 57 Io 38 213 
B Persei 3 0 2 40 283 
a Perser 3 15 24 49 249 
& Perser 3 34 2 47 231 
v Perser 3 36 42 42 109 
9 Taurı 3 40 3 23 430 
¢ Perser 3 46 17 31 306 
e Perse 3 49 28 39 388. 
č Perser 3 50 51 35 258 


PROPER Morions —M Deslandres, in Comptes 1 endus of Nov- 
ember 14, communicates the recent work he has been carrying out 
with regard to the spectroscopic determinations of proper motions 
The first part contains a description of the apparatus employed, 
showing how he has completely altered one instrument specially 
for this work During the ten months ofthe year he has obtained 
several proofs of stars susceptible of furnishing radial velocity 
The following are among some of the important methods of 
procedure —(1) The luminous “‘ faisceaux ” of the star and of the 
source of light have the same aperture, and are thus as identical 
as possite, a condition necessary to the absolute measure of 
displacements (2) The displacements of spectra 1s measured 
not only with the Hy line of hydiogen, but with all the hydrogen, 
calcium, and iron hnes (3) The large surface of the mirror 
renders the possibilty of measuring the vélocities of 250 stars 
Some of the results already obtained show that the work, when 
finished, will be of a very reliable and accurate kind For 
instance, the velocity of Venus has been obtained instrumentally 
as 15 kilometers, while that calculated amounted to 13 55 k m 
The velocity of a Auriga on February 5, employing 30 lines of 
comparison, came out as 43 5 km, and the velocities of the 
components of 8 Auriga, a spectroscopic double, were obtained 
on the same day as — 845 k m and + 97 ķ m 


GEOGRAPHICAL NOTES 


THE measmement of an arc of the meridian between Dunkirk 
and the Spanish frontier, which has recently heen completed 
with the highest precision by the French Government, 
shows that the measurement by Delambre and Méchain in 
determining the length ofthe metre was 146 6 feet, or myyyyth 
too short The new measurement accords very closely indeed 
with the value as deduced from Clarke’s ellipsoid 


A NEW weekly paper devoted to Afmcan geography, 
under the title of Kettler’s Afrztanische Nachiwchten, was 
started at Weimar in July last, with the object of collecting and 
publishing the most recent information on all matters c8n 
nected with Africa and the Africans An ingenious feature 1s 
that of giving a sketch, map of parts of Africa, with a small 


section of a map of some well-known part of Germany on the | 
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MR AND Mgs THEODORE BENT have arranged to spend the 
winter INeðbyssinia gtudying the ancient monuments of Axum 
They will leave this country about the puddle of December. 
We understand that Mr, Bent would welcome a scientific man 
who might wish to wogk at any of the natural conditions of 
eastern Abyssjnia, and take advantage of the arrangements 
whith have been made for the safety and comfort of the party It 
would, of course, be necessary for Wch a companion to pay his 
own expenses and provide his own outfit 

A SPECIAL general meeting of the Royal Geographical Soctety 
was held on Monday gfternoon to consider some alterations ın 
the Miles, recently decided on by the Council It was agreed 
to raise the entrance fee to the Society from £3 to £5, and 
to augment the life-composition accordingly, 1elief being, how- 
ever, grafted by a diminution of the commutation fee to mem- 
bers of long standing Other changes were made to bring the 
laws mto harmony with the present practice of the Society in 
severg] minor mgtters The meeting also passed a resolution 
asgociatimg itself with the act of thee Council in no longer 
withholdiug the Fellowship of the Society from women 





MR JOSEPH THOMSON'S JOURNEY TO 
LAKE BANGWEOLO 
MRB JOSEPH THOMSON read a paper on his expedition 
to Lake Bangweolo in 1890-91 to the Royal Geographical 
meeting on Monday might ‘he paper was not only of a 
thoroughly scientific character, but also a model of literary 
grace, Mr Thomson having the trained eye which enables him 
to detect and throw into prominence the really important 
features The expedition went up the Zambesi by way of the 
Kwakwa creek, encountering considerable hostility and ob- 
strucwon from the Portuguese authorities on the way Mr 
Thomson speaks warmly of the great work done by the Scottish 
mussionarfs in the Blantyre and Nyassa districts Under the 
kind but firm centrol of the missionaries the warlike Angon» 
trilges came in thousands to cultivate the fields, which formerly 
they visited only for plunder, and for the first time in all his 
African travels Mr Thomson found a spot where the advent 
of the white man was an unmitigated bftssing to the natives 
Barometric observations made while waiting for porters on 
the westein coast of Lake Nyassa made the elevation of the lake 
1430 feet, a somewhat lower result than was formerly arrived 
at On August 23, 1890, the expedition, comprising Mr. 
Grant, Mr Charles Wilson, and 153 porters, started from 
Kotakota and struck westward through unmapped country, a 
rough and sparsely wooded plateau with litle running water 
The route lay along a strip of debateable ground, inhabited by 
an excitable, warlike tribe, and raided equally by Mwasi's 
people from the north and Mpesenis,from the south Great 
tact was required to avoid bloodshed, but the expedition passed. 
safely Then crossing the fine fertile plain of the Loangwa 
river, they passed over and climbed the steep Muchinga moun- 
tains to the high plateau beyond So far the rocks had been, 
metamorphic, with imtruded masses of granite, overlaid: 
in the valley by sandstones, shales, and marls At one place 
geat fossil-tiee trunks were found The Loangwa-Kafue 
plateau was magnificent countiy, glorus with the tints of 
early spring on the stunted trees which formed a sciaggy forest 
over most of the surface But no sign could be seen of the 
Lokinga mountains, nor was any word heard fiom the natives 
of that range so conspicuous on the maps, but on the water- 
shed of the plateau, 5000 feet above the sea, 10se the Vimbe 
hills m a series of isolated domes, perhaps rising 1000 feet 
higher A new lake, thnty square miles in area, was found in 
a ip of the plateau, and named afte: the Moirs Then 
tioubles began Small-pox bioke out amongst the porteis, and 
when Chitambo’s was ieached no trace could be found of the 
lake, on the margin of which ıt was supposed to stand While 
the white members of the expedition were attending to their 
sick followers some of the healthy Swahilis marched to Old 
Chuambo’s (which 1s not in Lala but Kalinde), now deserted, 
and twenty miles distant from the present village, finding the 
tree under which the heait of Livingstone was buried still 
standing, and the inscnption on ıt legible In the dry season 
the Chambeze does not enter Lake Bangweolo at all, but flows 
direct across the maish to the Luapula, but im the wet season 
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the whole of the great marsn to the south 3s flooded up to 
Chitambo The Jevel at that time was made out to be 3750 
feet, about 250 feet lower than Livingstone’s estimate Altera 
rest for recovering health the expedition golloweddke Luapula 
eastwaid through feyile country, and leaving ıt where the curve 
from the north occurs, struck across for the Kafue, but small-pox 
reappeared, the Jand was ravaged gby half caste Portuguese 
slave-.aiders, Mi Thomson himself fell ill, ang the course had 
to be changed to the south with the hopg of turnémg west again 
But matters got worse mst®d of better, and after touching the 
borders of Manica, a return had to be made to Lake Nyassa, 
along the southern margin of the plateau, thiough deep Valleys, 
and climbing the steep slopes of the Muchinga Mountains, here 
sepa.ated by the great parallel valley of the Lukosashe fi®m the 
plateau All the way the land was seen to be of immense 
possibilities for cultivation, but neglected, and mhabited by a 
wretched people governed by Mpeseni, himself the vifest of them 
all XKotakota on the lahe was reached again on January 
4th, 1891, afte: a total journey of 1200 miles, which resulted 
m many important rectifications of position and much, infor- 
mation as to the {nturg possibilities of the plateaux e 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Dr Hobson, late deputy Lowndean Professor, 
has been elected a representative of the®Mathematical Board on 
the General Board of Studies 

Plans for a handsome building to serve as the Sedgwick 
Memorial Museum of Geology have been submitted to the 
Senate, the estimated cost being £26,000 Four members of 
the Syndicate appointed to prepare the plans dissent from the 
report of the majority, chiefly on the ground that the internal 
arrangements are unsatisfactory, and that the cost, mitral and 
annual, of the proposed bulding will be excessive Thg diver- 
gent views held on the subject will be discussed by the Senate 
on Saturday, December 3 ° 

The Senate have agreed to confer on Sw R S Ball, the new 
Lowndean Professoi, the complete degree of MA, hogeris 
causa 





a 
SOCIETIES AND ACADEMIES 
LONDON 


Physical Society, November 11 —Mr Walter Baly, M A, 
Vice-President, in the chair —The discussion on Mr Wilhams’s 
paper, the dimensions of physical quantities, was resumed by 
Dr Burton He1emarked that the idea that so called ‘specific 
quantities,” such as specific gravity, are pure numbers was an 
erroneous one, and lable to lead to difficulties The specific 
giavity of a substance was of the nature of density, and was 
only a simple number on the convention that the density of 
water was taken as unity If dimensions be given to specific 
quantities their interpretation would, he thought, be easy when 
tbe rational dimensional formula were found Referrmg to 
Piof Fitzgerald’s comments, he said, although the contention 
that all energy 1s ultimately kinetic could not be gainsaid, the 
distinction commonly drawn between kinetic and potential 
energy involved nothing contrary to this view, and was useful 
and convenient in many cases As to the dimensions of u and & 
he was inclined to favour Mr Williams's views, for several con- 
siderations suggest that the two capacities of the medium are 
essentially different Arguments to show that u was probably 
absolutely constant in the ether, whilst & might be variable, 
were brought forward Ofthe two systems of dimensions for 
u and & suggested by Mr Willams, that which made p a 
density seemed preferable —Prof A Lodge said he was greatly 
interested ın propagating the idea that physical quantities are 
concrete, and therefore welcomed Mr Williams’s paper He 
thought it desirable to keep some names for abstract numbers, 
and ‘‘specific gravity” should be one If another name 
involving dimensions was iequired ‘specific weight,” or 
“weight per unit volume,” might be used Speaking of the 
dimensions of the various terms of an equation he did not think 
it was usually recognized that ın ordinary algebra or Cartesian 
geometry the punciple of dnected terms was ngidly ad- 
hered to, for if directed at all every term of such an equation 
was directed along the same hne In this respect ordinary 
algebra was more rigid than vector algebra Even if circular 
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functions weie igvolved, as m polar co-ordinates, they had the 
effect of making the directions of the terms the same Other 
fistances of problems brmging out the same fact were men- 
toned Mr Boysthought Mr Madden had beeg arguing in a 
circle when he spoke of the astronomical unit of mass, and 
deduced the dimensions of mass as L/T? from the equation 
MLT™~?= M?/L4, for ıt was quite impossible that this equation 
could be true unless y, the gravitation constant, was mtro- 
eluced on the ughtthand side Mr Wilhams’s method 
was quite the reverse, for he maintained that unltss % andy u 
were introduced im the dimensions of electric and magnetic 
quantayes; gheir dimensional formulze could not indicate the true 
nature@ol those quantities, and hence were open to objection 
Mr W Bally, Whilgy agreeing with Mr Williams on most essen- 
taal points, thought the total omissfon of L from dimensional 
formule made the expressions more complicated and less sym- 
metrical For example, such expressions as XY/Z, X? and 
eZ, which respectively represent undirected length, area, and 
volume, might gvith advantage be written L, L?, and L? respec- 
tively © The restriction of the dimensions of u and & to those 
which give #tergretable dimensional fommnulz for electrical and 
mfgnetic quantities seemed scarcely justified Both the systems 
proposed could not be right, and he thought ıt would be more 
ın accordance with our present want of knowledge, if a quantity 
U of unknown dimensions were introduced such that u or 4=: U? 
density and 4t or w= U? ngidity This would keep in view the 
fact that the absolute dimensions of quantities involving U were 
unknown A list of the dimensions of the various quantities 
based on this arrangement was given Mr Swinburne, referrmg 
to the conventional nature of many units, said great differences 
exist between the ideas held by different persons about such 
units Starting with the convention that unlike quantities 
could be multiplied together, he might have six ampères flow- 
ing m an electric creuit under a pressure of ten volts, and he 
might say he had sixty volt-amperes The term ‘ volt-antpére” 
could he regarded as indicating that the siaty was the numerical 
result of multiplying a number of volts by a number of ampères, 
or on the other hand ut might be understood as a new unit, a 
watt, compounded of a volt and an ampére Before Prof 
Rucker’s paper on suppressed dimensions was published, an 
electrician might have suggested measuring the length of a 
bench by sending an alternating current through ıt and deter- 
mining its selfinduction, which he regarded as a length 
Prof Rucker, however, would say that this could not give the 
right result, for u must ve taken into account He was inclined 
to tnink that dimensions were liable to mislead Referring to 
scientific writers as authorities, he said Maxwell had been 
careless in some cases, for he had sometimes given dimensional 
fo.mule as zero, which really ought to have been L° M° T°, or 
unity In French text-books the errors had been corected 
Mr Williams, m reply to Mr Madden’s remarks about self- 
induction being a length, pointed out that the subject might be 
looked at in two different ways, depending on whether one 
thinks of the szandaı dof self-nduction as the practical standard 
of measurement, o1 the zna? of self-induction as a physical 
quantity In the former case the standard was a length, but m 
the latter the zezé was a quantity of the same seczes as self-induc- 
tion, the nature of which was as yet unknown Ifits dyna- 
mical nature was known, then the absolute dimensions of all 
other magnetic and electric quantities would also be determined 
In answer to Prof Fitzgerald’s remarks he said it was hardly 
likely that he should be unacquainted with the common view 
that kinetic and potential energies were ultimately quantities of 
the same kind, for ıt was a view with which he was quite 
fambar The fact that they have the same dimensions was 
sufficient to show their identity, and the idea that all energy 1s 
ultimately kinetic was fandamental to his paper This, how- 
ever, did not imply that electrification and magnetization are 
of necessity the same, and the suggestion that they may be the 
same was only one of several ‘‘ probable suggestions,” all of 
which were entitled to consideration His chief reason for 
regarding Prof Fuitegeiald’s suggestion as probably incorrect 
was that it led to a system of dimensional formule incapable of 
rational mechanical interpietation, and containing fractional 
powers of the fundamental units Prof Fitzgerald’s system 
would make resistance an abstract number, and g and 2 dnected 
quantities, whereas the former was a concrete quantity and the 
two latter must be scala: in isotropic media If he (Mr 
Willams) had erred in treating elea@titfication and magnetiza- 
tion as different phenomena he could only plead that he had 
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done n$thıng more than follow such authorities as Lord Kelvin, 
Dr Lodge, and Mr O Heaviside in the matter --The discus- 
sion on Mr Sutherland's paper, on the laws of molecular forces 
was reopened by Pfof Perry readmg a communication from 
the President, eProfeFitzgerald He objected to discontinuous 
theories, especially when Clausius had given a continuous 
formulze much more accurate over a very long range than Mr 
Sutherland’s discontinuous ones The introduction of Brownian 
motions without carefully estimating the rates required and 
energy represented, and without giving any dynamical explana- À 
tion of their existence, was not satisfactory It would, he said, 
be most interesting if Mr Sutherland would calculatg the law 
of variation of temperature with height of a column eof, e@nvec- 
tionless gas, under conduction alone (for Maxwell ,thoufht the 
inverse fifth power law of rpolecular attractien was the only one 
that gave uniformity of temperature under these conditions Ae 
and if necessary make tests with solid bars Referring to the | 
statement thaj molecular attraction at one cm was comparable 
with.gravitation at the same distance, he thought Mr Boys 
would question this, and he suggested an experpmentzem, cructs 
of the inverse fourth power law Both the mverse er b and 
inverse fifth power laws? assumed symmetry whfch dfd not exigt 
He also took exception to other parts of the paper Dr Glad- 
stone, refernng to the relative dynic and refraction equivalents | 
givenin Table XXVIII of the paper,said hethought ıt interesting 
to make a similar comparison between dynic and dispersion and 
magnetic rotation equivalents The result as exhibited in a 
complete table showed a certain proportionality between the 
four columns but the differences were beyond the limits of 
experimental error Mr Sutherland, however, sometimes 
reckoned the dynic equivalent of hydrogen as o 215, and at 
othe: times looked upon it as negligible The analogies be- 
tween the optical equivalents did not depend on the propor- 
tionality of the numbers so much as upon the fact that the 
refraction, dispersion, and magnetic rotation equivalents of a 
compoffnd was the sum of the corresponding equivalents of its 
constituent atoms, modified to some extent by the way inewhich 
they were combined Whilst a somewhat simular relation held 
true for the dynic equivalents, the effect of ‘‘ double-linking”’ 
of carbon atoms, so evident in the optical properties, was 
scarcely perceptible The result of calculating the constants 
from MZ instead of from M2/ was next discussed, the effect of 
which was to quite upset the proportionality before noticeable 
Mr S H Burbury said that on referring to the author's 
_ original paper, on which the present one was based, he found 
that a umform distribution of molecules was assumed On this 
supposition the demonstrations given were quite correct, and 
the potential was a maximum If, however, the molecules 
were in motion the average potential must be less than the 
maximum, and the deductions in the present paper being based 
on wrong assumptions were liable to error Prof Ramsay 
remarked that many statements ın the paper, on the subject of 
critical points, were very doubtful Separate equations for the 
different states of matter were not satisfactory, neither was the 
artificial division of substance into five classes The predicted 
differences in the critical points due to capillanty, had not been 
found to exist Speaking of the virial equation, he said that 
hitherto R had been taken as constant Considerations he had 
recently made led him to beheve that R wasnot constant The 
whole question should be reconsidered regarding R as a variable 
Mr Macfarlane Gray said he had been working at subjects 
similar to those dealt with in Mr Sutherland's paper, but from 
an opposite pomt of view, no attraction being supposed to 
exist between molecules In the theoretical treatment of steam 
he found that no arbitrary constants were required, for all could 
be determined thermo-dynamically The calculated results 
were ın perfect accord with M Cailletet’s exhaustive experi- 
ments except at very high pressures, and even here, the theo- 
retical volume was the mean between those obtained experi- 
mentally by Cailletet and Battelli respectively Prof Herschel 
pointed out that Villarceau had discussed the equation of the 
virial, where the chemical and mechanical energies were not 
supposed to balance each other Mr Sntherland’s paper all 
turns on the existence of such a balance, and he (Prof Herschel) 
could not understand why this balancing was necessary The 
discussion was then closed, and the meeting adjourned 





Geological Soctety, November 9-—~W H Hudleston,” 
E RS, President, in the chair —-The following communications 
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After an enumeration of the divisions bf the azoic and palæovzoic 
systems of the pper and lower peninsulas of Michigan, the 
author describes the mechanically and chemically formed azorc 
1ocks, and those produced by igneous agency, adding a table 
which shows*his scheme of classification of rocks, and explain- 
ing it The divisions of the azoic system @re then described in 
order, beginning with the oldest—the cascade formation, which 
consists of gneissose granites or gneisses, basic eruptives and 
schists, Jasptlitesand associated iron ores, and granites The 
rock of the su®ceedingerepublic formation are given as nearly 
as possible in the order of their ages, commencing with the 
oldest Conglomerate, breccia and conglomeratic schist, 
quartzite, dolomite, yasptlite and associated iron ores, argillite 
and schist, granite and felsite, diabase, diorite and porodite, and 
porphyfite The autho: gives a full account of the character, 
composition, and mode of occurrence of jaspilite, and discusses 
the origin of this rock and its associated ores, which he at one 
time considerea eruptive , but new evidence discovered by the 
State Survey and the United States Survey leads him to believe 
that he will have to abandon that view entirely In the newest 
azoic fermation, the Holyoke formation, the following rocks are 
nets with 2~Conglomerate, breccia and *conglomeratic schist, 
quartzite, dolomite, argillite, greywacke and schist, granite and 
felsite (?), diabase, diortte, porodite, peridotite, serpentine, and 
melaphyre or picrite The conglomerates of the Holyoke 
formation contain numerous pebbles of the jasprlites of the 
underlying republic formation , a description of the Holyoke 
rocks 1s given, and spétial points ın connexion with them are 
discussed The author next treats of the chemical deposits of 
the azoic system, gives a provisional scheme of classification of 
ores, and discusses the origin of ore deposits The rocks of 
the palzeozoic system are next described, and ıt 1s maintained 
that the eastern sandstone of lower silurian age underlies the 
copper-bearing or Keweenawan rocks The veins and copper 
deposits are described ın detail, and the paper concludes with 
some nyscellaneous analyses and descriptions as well as a hst 
of minerals found m Michigan After the reading of this paper, 
the President noted that ıt presented three sets of questions of 
much importance, yız , those bearing on the archzean rocks, the 
iron deposits and jaspilites, and the copper and gold deposits re- 
spectively As regards the classification of the archzan rocks, 
some might wonder what the terms used by the author meant 

The words laurentian and huronian used 4n Canada seemed not 
to be tolerated in Michigan The officers of the United States 
Geological Survey have aescribed all the arckzean formations 
noticed by the author, the cascade as the fundamental complex, 
the republic as the lower marquette, and the Holyoke as the 
upper marquette Was each State of the Union going to divide 
these archzean rocks after 1ts own fashion? With regard to the 
iron rocks, he would observe that the author, after enumerating 
all the views in favour of then volcanic ongin, now admitted 
that he was wrong, and that Irving and others were correct 

The most important question was how the iron ores were really 
formed, and to this ıt was difficult to find a complete answer m 
the paper Sir Archibald Geikie remarked that it was hardly 
possible to criticize a voluminous paper of this nature, in the 
reading of which much of the detailed statement of facts was 
necessatily omitted One of its most interesting points related 
to the nature and classification of the rocks intermediate between 
the base of the Cambrian system and the oldest or fundamental 
gneisses The plan which Prof Wadsworth followed of adopt- 
ing local names for the several subdivisions of the series m each 
region was no doubt ın the meantime of advantage, until some 
method of correlation and identification from region to region 
could be discovered But ıt unavoidably led to temporary con- 
fusion, for the same rock group might turn out to have received 
many different names, He thought it would be of service if 
geologists could agree upon some general term which would 
denote the whole of the sedimentary groups or systems which 
intervene between the old gneisses and the Olenellus-zone 

Various names had been proposed, such as azoic, eozoic, pro- 
terozoic, algonkian, to each of which some objection may be 
raised The existence of a number of very thick systems of 
sedimentary deposits between the base of the Cambrian forma- 
tron and the gneisses was now well established in this county 
andin North America In the upper members of this series 
fossils had been found, and it might eventually be possible to 
group the rocks by means of palzontological evidence But in 
the meantime it would be conventent to class them under one 


were read —-A sketch of the geology of the iron, gold, and | general name which would clearly mark them off from the true 
copper districts of Michigan, by Prof M E Wadsworth | archzean gneisses, &c, below them and the palzeozoic rocks 
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important communication, but he strongly Sbyected to the 
application of the term Silurian, instead of Cambrian, to the 
lower paleozoic rocks of America, Dr Hicks duignot think 
that the author had pgoved his case with regard to the Keween- 
awan rocks, and he was still inclined to believe that they would 
prove to be, as suggested by other Amgrican geologists, of pre- 
Cambrian age—the apparent superposition berg due to over- 
thrust faults The term eozoic, now that worm tracks have 
been discovered in the pre C&mbrian rocks, ts more correct than 
azoic for the sedimentary rocks of that age Moreover, other 
organic remains will certainly be found, for it 1s inconceivable 
that ancestors of the forms comprising the rich fauna at the base 
of the Cambrian should not have been entombed m earlier 
rocks Mr H Bauerman, considering the three hypotheses as 
to the origin of the iron ores—namely, dehydration of limomites 
an sandy beds, transformation from siderite, and the®breaking- 
up of highly ferriferous igneous masses into quartz and hematite 
—thonght that the first was the most likely, although there were 
certainly difficulties m connexion with it which made 1t desirable 
that the newer views upon the subject should be presernged” He 
was therefore glad that they were likely to have a detailed 
exposition of the author’s views in the journal As regards the 
origin of the copper deposits, he believed that Dr Wadsworth 
agreed with the views brought before the society several years 
since In conclusion, he called attention to the gold deposits, 
which were of comparativelv recent discovery, and interesting 
from the large number of minerals associated with the auriferous 
quartz veinstuff Sir Lowthian Bell and Mr Marr also spoke 
—The gold quartz deposits of Pahang (Malay Peninsula), by 
H M Becher —The Pambula gold-deposits, by F D Power 

Zoological Society, November 15 —Dr A Gunther, 
F RS, Vice-President, in the char —The Secretary read a 
report on the additions that had been made to the Society's 
Menagerie during the month of October 1892, and called special 
attention to a very fine male Ostrich (Struthio camel) pre- 
sented by Her Majesty the Queen, and to a specimgn of what 
appeared to be a new and undescribed Monkey of the genus 
Cercopithecus, obtained by Dr Moloney at Chindt, on the 
Lower Zambesi, for which the name Cercopithecus statrs:®was 
proposed Attention was also called to the receipt of a series 
of specimens of mammals, birds, and reptiles, brought by Mı 
Frank Finn, on bis recent return from a zoological expedition 
to Zanzibar, and received from several correspondents of the 
Society at Zanzibar and Mombasa —The Secretary exhibited (on 
behalf of Mr T Ground) a specimen of the Stberian Pectoral 
Sandpiper (Tringa acumenata) billed in Norfolk —Mr G A 
Boulenger read a paper describing the remains of an extinct 
gigantic tortoise from Madagascar ( Testudo grandidieri, Vall ), 
based on specimens obtained in caves in South west Madagascar 
by Mr Last, and tiansmıtted to the British Museum The 
species was stated to be most nearly allied to Testudo gigantea 
of the Aldabra Islands —Mr W Bateson and Mr H H 
Brindley read a paper giving the statistical results of measure- 
ments of the horns of certain beetles and of the forcipes of the 
male earwig It appeared that ın some of these cases the males 
form two groups, ‘‘high” and ‘flow”, the moderately high 
and the moderately low bemg more frequent than the mean 
form ın the same locality It was pointed out that this result 
was not consistent with the hypothesis of fortuitous variation 
about one mean form —A communication was read from Mr 
© Thomas containing the description of a new monkey of the 
genus Semnopithecus from Northern Borneo, which he pionosed 
to call $ everett: after Mr A Everett, its discoverer —Mr G 
A Boulenger read a description of a Blennioid fish from 
Kamtschatka belonging to a new generic form, and proposed to 
be called Blenntophrdium petiopaul: The specimen had been 
obtained ın the harbour of Petropaulovski by Sir George Baden 
Powell, M P , in September 1891 


Royal Meteorological Society, November 16——-Mr A 


Brewin, Vice-President, in the chair —An interesting paper by ` 


Mr J. Lovel was read on the thunderstorm, cloudburst, and 
flood at Langtoft, East Yorkshire, July 3, 1892 The author 
gives an account of the thunderstorm as experienced at Driffield 
on the evening of this day , the full force of the storm was, how- 
ever, felt ın the wold valleys, which he to the north and north- 
west of Driffield, where great quantities of sotl and giavel were 
removed from the hillsides and carried to the lower districts, 
doing a large amount of damage Many houses in the lowei 
parts of Driffield were flooded, and a bridge considerably 
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injured lhe storm was most severe m a basın of valleys close 
to the village of Langtoft, where three trenches, sixty-eight 
yards in length and of great width and depth, were scooped out 
of the solid rock by*the force of the water from the cloudburst 

From the appearance of the trenches it 1s pfobable that there 
were three waterspouts moving abreast simultaneously This 
particular locality seems to be favourable for the formation of 
cloudbursts, as there are records of great floods having pre- 
ylously occurred at Lawgtoft, notably on April 10, 1657, June, 
1857, and June 9, B88” The author gives, in an appendix, a 
number of observations made on similar occurrences, together 
with Pagiifulars and opinions as to the cause of such outbursts 
by sevet eminent authorities —-Mr W H Dines also read a 
paper, remarles*on the measurement of the maximum wind pres 

swe, and description of a new inst@iment for indicating and 
cording the maximum For some years the author has been 
conducting a large number of experiments with various forms of 
anemometer , and in the early part of the present*year recom- 
mended the adoption of the tube anemometer for general usé, as 
it app@rdi to possess numerous advantages The head 1. 
sufhple m tomstru@tion, and so strong tha it is practically mde- 
strfictible by the most violent hurricane ‘The recordin: 
apparatus can be placed at any reasonable distance from the head, 
and the connecting pipes may go round several sharp corners 
without harm The power is conveyed'from the head without 
loss by friction, and hence the instrument may be made sensi- 
tive to very low velocities without impatring its ahility to resist 
the most severe gale In the present paper the author describes 
an arrangement of this form of anemometer which he has devised 
for indicating very light winds as well as recording the maximum 
wind pressure . 


Linnean Society, November 17 —Prof Stewart, Presiden!, 
in the chair —The President having announced a proposal by 
the council to present a congratulatory address to the Rev 
Leonard Blomefield (formerly Jenyns) on the occaston*of the 
seventieth anniversary of his election as a Fellow of the Society, 
amd in recognition of his continuous and useful labours as a 
zoologist, 11 was moved by Sir Wm Flower and seconded by 
Dr St George Mivart, that the address he signed and forwarded 
as proposed This was carned unanimously In moving the 
resolution, Sir Wm Flower took occasion to sketch the scientific 
caree! of Mr Blomefield, whois nowin his ninety-third year, and 
to recapitulate the works of which he is the author under his 
earlier and better known name of Jenyns ‘The address, which 
was beautifully illuminated on vellum, was then signed by those 
present —Mr George Murray exhibtted and made remarks 
upon a genus of Alga (Hadteystzs) new to Brita, the species 
shown being Æ ventricosa from the West Indies, and Æ 
ovalis from the Clyde Sea area —Mr Buxton Shillitoe exhibited 
an artificial cluster of the fruit of Ayus sorbus, as put up for 
ripening by culiivators in Sussex —A paper was then read by 
the Rev Prof Henslow on a theoretical ongin of endogen» 
through an aquatic häbi based on the structure of the vegetative 
organs The lecture, which was very fluently delivered, was 
profusely illustrated, and drew forth some interesting criticism 
from Prof Boulger, Messrs Henry Groves, H Goss, and 
Patrich Geddes, to which Prof Henslow rephed —On behalf of 
Mr George I ewes, who was unable to be present, a paper was 
read by Mr W Percy Sladen onthe Buprestide of Japan, upon 
which some criticism was offered by Mr W F Kirby 


Royal Microscopical Society, November 16 —Dr. R 
Braithwaite in the chaw —Mr T F Smith read a note 
on the character of markings on the Podura scale —~An 
account of Mr W West's paper on the freshwater alga 
of the English lahe district was given by Mr A W 
Bennett, who thought it was an excee ‘ingly important con- 
tribution to our knowledge of the alge of that district - 
Mr F Chapman gave a /éumé of Pt 3 of his description of 
the foraminifera of the Gault of Folkestone —Mr C Haughton 
Gill read a pap r on a fungus mternal y parasitic in certain 
diatoms, illustrating his subject with specimens and photemicro- 
graphs Mr Bennett said that he had obs rved structures which 
might be of asimilar character in desmids He should lke to 
enquire if by the term ‘‘spores” Mr Gull did not mean 
zpospores? Had he observed them to he possessed of vibratile 
cilia? And could he form any idea as to how they came to be 
inside the diatoms? It was possible that they might he uans- 
mitted in some way by inheritance, ahd ifso that might account 
for their great abundance in particular species Mr Gull said 

e 


. 


1? 


¢ 
DECEMBER I, 1892] 


a. 


NATURE 


119 


-4____. 





that the question how these things got into diatoms was one still 
underconsideration As to the movements of the spores he w 
not at present perfectly certain that they movgd at all more than 
a very short digtance from the orifice of the beak, but he had not 
yet had time to examine them sufficiently to be able to answer 
the question as to Whether they were ciliated Diatoms were by 
no means the tightly shut-up boxes which they were supposed 
to be , they could not live or absorb nutriment unless there was 
some sort of passage, and he thought th®re gwas very likely ae 
means of penetration all over them to admit of the diffusion of 
fluid throughout — Mr E M Nelson called attention te the fine 
adjustment of Messrs W Watson’s Van Heurck migytcope, 
which he said had been wrongly described as bheing of Zent- 
mayer’s plan , he found that Messrs Watsgn’s adjustment was 
provided with spring stops, which obviated all the evils con®, 
plain: d of in Zentmayer’s system , the adyustment-screw was also 
left-handed, so that the apparent and real motions were made to 
coincide, which was a great advantage when working with high» 
powers ` , 
OXFORD oo NA 

University Junior’Scientific Club, NcvemBer 9 —The 
President, Dr J Lorrain Smith, in the chair —The President 
gave an exhibit to illustrate the relation of ventilation to 
1espiratoly products, after which he called on the Rev F J 
Smith for his pape: on the inductoseript and spark photography 
The paper, which was illustrated with experiments, and a large 
and varied selection of lantern slides, dealt with the recent 
researches of the writer and others in an exhaustive manner 
It was shown how impiessions of coins, &c, could be taken 
on photographic plates and pape: by means of the electric 
spark, and the varous results produced by changes of pies- 
sure, &c, ın the atmosphere The second part of the paper 
dealt more with the instantaneous photography produced by the 
electric spark, and the exhibits included photographs of bullets 
and other rapidly-moving objects, which had been taken by the 
reader of the paper -—-Mr G C Bourne 1ead a pape: on 
Bu'schli’s researches on protoplasm, which was followed by aa 
animated discussion in which Prof Burdon-Sandeison and others 
took part 

CAMBRIDGE 

Philosophical Society, November 14 —Prof T McKenny 
Hughes, President, in the char —-The President exhibited (1) 
a live tarantula, (2) quartz crystals of unusual form The 
following communications were made —{1) Preparations were 
exhibited showing the division of nucle: in the sporangium of 
a species of Trechia, one of the Myxomycetes The nuclei 
divide throughout the sporangium, with clearly recognizable 
karyokinetic figures, immediately before the formation of the 
spores, by J J Lister (2) On the reproduction of Ordetolstes 
Mr H B Brady has described specimens of Orbitolites, which 
he obtamed in Fy, showing the margin of the disc crowded 
with young shells Mr Brady's material was worked at in the 
dry state, and it was at his suggestion that fhe author collected 
specimens prese: ved in spirit fiom the Tonga reefs Examuina- 
tion of this material shows that large brood chambers are 
“formed at the margin of the disc during the later stages of 
growth These are at first lined with a thin layer of protoplasm 
Ata late: stage the central region of the disc 1s found to be 
empty, and the whole of the protoplasm 1s massed ın the brood 
chambers m the form of spores The spores have the structure 
of the ‘‘ primitive disc,” which during the eagly stages of growth 


seems possible thgt some of the six, at any rate, were derived 
not from the normal, but from the abnormal (female) flowers of 
the parent Aftempts were made to determine if the occur- 
rence of fefhale flowers or flowers with one, two or three 
stamens only, on hermaphrodite plants, evas due to lack of 
nourishment A string was tied tightly round the main stalk of 
an inflorescence, about the middle, and it was found that more 
variatyons (12 _#) occurred above than below Analysis of the 
three years’ ob@ervations shows that,the abortion of the stamens 
tends to occur symmetuically rather than not, z ¢ most common- 
ly all foyr abort, and next ın frequency ıs the abortion of the 
two anteriors then of the two posteriors These observations 
are still ın progress, anf ıt ıs hoped to publish full details in 
1896 of later 
PARIS 


Academy of Sciences, Nqvember 21 —-M d’Abbadie in 
the chair —Ooservations of the minor planets, made with the 
great meridian instrument of the Paris Observatory, from 
October 1, 1891, to June 30, 1892, by M Tisserand —Deter- 
mination of the cerftre of the mean distances of the centres of 
cur@ature of the successive development of any plane line, by 
M Haton de la Goupillére —Observations of Holmes’ comet 
(November 6, 1892) made at the great equatorial of the Bor- 
deaux Observatory, by M G Rayet —Exploration of the 
higher regions of the atmosphere by means of free balloons 
provided with automatic recorders, by M Gustave Hermite 
Small balloons were filled with coal gas and provided with 
recording barometers and minimum thermometers The former 
consisted of metallic aneroid boxes on Vidi’s system, re- 
cording the pressure by the motion of a smoked plate 
in front of a glass style These aneroids weighed less 
than roo grs ‘The writer hopes to reduce thew weight 
to 10 grs Some of the balloons were lost or destroyed, but 
most of them were returned, after a journey exceeding in 
many eases 100 km Two successful registrations of tem- 
perature have been made so far, giving a fall of 1° C for 
every 260 mf and 280m _ respectively —Observations of Holmes’ 
comet made at the Algiers Observatory (eguatorzal coudé), by 
MMelrénied, Rambaud, and Sy —Observations of Holmes’ 
comet (November 6) made with the eguatortal coudé of the 
Lyon Observatory, by M G Le Cadet —Elliptic elements of 
Holme,’ comet of November 6, 1892, by M Schulhof (see our 
Astronomical Column) —On the calculation of inequalities of a 
high orde: Application to the long-period lunar mequality 
caused by Verus, by M Maurice Hamy —Dustribution into 
four groups of the first z numbers, by M Désiré André —On 
electric oscillations, by M Pieire Janet A gap in a circuit 
containing a high resistance of some 20,000 ohms 1s bridged by 
another containing a coil resistance with self-induction and a 
bridge resistance without The terminals in the same gap are 
also connected with a condenser, and a Mouton’s dzsyoncteu 
1s introduced in the circuit, rotating at a high speed The 
differencesof potential between the terminals of the tworesistances 
are measured by an auxiliary condenser and a ballistic galvano- 
meter Itis thus possible to determine the form of the oscillations. 
On suddenly breaking the short circutt m the gap, ıt was found 
that the ends of the resistance without self-induction reached a 
constant difference of potential in a series of oscillations which 
were always of the samesign, whereas those of the other showed 
a series of positive and negative oscillations —-On some results 
furnished by the formation of soap bubbles by means of a resinous 





of the Orbitolites occupies the centre of the shells They are 
liberated by absorption of the walls of the brood chambers, 
and each becomes the centre of a new disc, which 1s built up by 
additions of successive rings of chamberlets atthe margin The 
reproduction of Orbitolites therefore takes place by spore forma- 
tion The spore contains a single nucleus, lying ın its ‘‘ primordial 
chamber ” After several rings of chamberlets have been added, 
a stage 1s reached at which the nucleus appears to be re;nesented 
by numbers of irregular, darkly staring masses scattered through 
the protoplasm of the central part of the disc In the later 
stages numbeis of oval nuclei are found inthe protoplasm, often 
arranged in pairs, and in favourable preparations they may be 
seen to be undergoing amitotic division -- ! he fragmentation of 
the ooxpe:n nucleus in certain ova, by S J Hickson —On 
Gynodioecism in the Labiatæ (second paper), by J C Willise 
—The observations made in 1890-91 on Orrganum (see Repor ter, 
No 937, June 7, 1892) yere continued, chiefly on female 
plants Six of these, denved from seed of the hermaphrodite 
plants of 1890, were observed, and their vanauons noted It 
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soap, by M Izarn Very thin and permanent bubbles are 
obtained by pounding together 1ogr each of colophomum and 
potassium carbonate, adding roogr of water and completely dis- 
solving by boiling For use, ıt must be diluted with four times 
ats bulk of water —Action of piperidine upon the haloid salts 
of mercury, by M Raoul Vaiet -On the exchanges of carbonic 
acid and oxygen between plants and the atmosphere, by M Th 

Schleesing, jun ~-A new case of living Xzphopage, the Orissa 
twins, by M Marcel Baudouin —-Notes on the feet of batra- 
chians and saurrans, by M A Perrin —On asymmetric growth 
in polycheetous annelids, by M de Saint Joseph —Influence of 
moisture on vegetation, by M E, Gain Experiments with soils. 
kept ın a given state of humidity have led to the following con- 
clusions For each plant there exists a certain proportion of 
moisture most favourable to its growth A high comparative 
moisture in the soil accelerates the growth, especially of the 
stem ard leaves The air being dry, fructification 1s slower with 
a dry than with a humid soil Inflo escence is retarded either 
} by dry soil or by moist air, and 1s hastened by the reverse con- 
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of flowers are a moist soil and dry air, especially the latter — 
Researches on the mode of production of perfuthe in flowers, by 
M E Mesnard. By the action of pureehydrochbowc acid on 
sections immersed ingtrongly-sweetened glycerine, the essential 
oils are easily separated It 1s found that the oil ıs generally 
located in the eptdermic cellules ofgthe upper surfaces of the 
petals or sepals In every case the oils appegr to have been 
derived from chlorophyll The perfume is no@given off until 
the oil 1s sufficiently freed¥rom the intermediate products, and 
it exhibits some inverse relation to the amount of tannin and 
pigment produced ın the flower —On the existence of a conidian 
apparatus in the Uredinez, by M Paul Vuilleuin,—On_ the 
presence of Actznocamax m the Pyrenean chalk, b® MM 
Roussel and de Grossouvre — Stratigraphic consequences of the 
preceding communication, by M A de Grossouvre —On the 
formation of the Arve valley, by M Emile Haug -#-On an ex- 
periment which appears to produce an artificial imitation of the 
doubling of the canals of Mars, by M Stanislas Meunier 
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Linnean Socwry, at 8 —Notes on CEcodoma cephalotes and the Fung: 
it Cultivates J Ho Hart -On a Small Collection of Crinoids from the 
Sahul Bank, North Austraha Prof F J&frey Bell —Descriptions of 
Twenty-six New Species of Land Shells from Borneo E A Smith 

CugmicaL Society, at 8 —On the Formation of Orcinol and other Con- 
densation Products from Dehydracetic Acad J Norman Collie —Isola- 
tion of Two Predicted Hydrates of Nitre Acid S U Pickermg —An- 
hydrous Oxahe Acid W Fisher Observations on the ungin of 
Colour and of Fluorescence W N Hartley -The Origin of Colour—Azo- 
benzene H E Armstrong —The Reduction Products of aa’ dimethyl 
aa” diacetylpentane Dr Kipping —The Products of the Action of 
Sulphuric Acid on Camphor Drs Armstrong and Kipping —Methods 
for Showing the Spectra of easily Volatile Metals and their Salts, and of 
Separatmg their Spectra from those of the Alkaline Earths °W N 

artley 

INSTITUTION oF ELECTRICAL ENGINEERS, at 8 —Experimental Researches 
on i teed Current ‘lransformers Prof J A Reming, FRS (Dis- 
cussion 

LONDON INSTITUTION, at 6 ~Photographs of Flying Bullets, &c @illus- 
trated) Prof C V Boys, FRS 


SUNDAY, DECEMBER 4 
Sunpay Lucrure SOCIET®? at 4 —Bacteria and Infectious Diseases (with 
Oxy-hydrogen Lantern [ilustrations) Dr & E Klen, E RS 


MONDAY, Decemp-r 5 
Soctery or Arts, at 8 ~The Generation of Light from Coal Gas Prof 
Vivian B Lewes 
VISTORTS INSTITUTE, at 8 ~Principles of Rank among Animals Prof 
arker 
Society or CHEMICAL INDUSTRY, at 8 —A New Form of Filter Press for 
Laboratory Use Hutchinson ~The Production of Acetic Acid 
from the Carb hydrates Messrs Cross and Bevan —Electrolytie Sida 
and Chlorine , the Present Aspects of the Question Messrs Cross and 
evan 
LONDON INSTITUTION, at 5 —-Reading as a Recreation Edmund Gosse 
ROYAL INSTITUTION, wt § ~ General Monthly Meeting 
ARISTOTELIAN SOCIETY, at 8 —Sympocium--Does Law in Nature exclude 
the Posstbility of Miracle? R J Ryle, Rev C J Shebbeare, A F 
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TUESDAY, DECEMBER 6 

ZOOLOGICAL SOCIETY, at 8 30 —A Revision of the Genera of the Alcyo- 
naria Stolonifera, with Descriptions of One New Genus and several New 
Species Sydney J Hickson —Upnn the Convolutions of the Cerebral 
Hemispheres in Certam Rodents F E Beddard, F RS—On a New 
Monkey from South East Sumatra Prof Collett 

INSTITUTION OF CIVIL WNGINKERS, at Monthly Ballot for Members — 
The Manufacture of Small Arms John Rigby (Discussion ) 


WEDNESDAY, DECEMBER 7 

GEOLOGICAL Socirry, at 8 -~- Note on the Nufenen-stock (spate Alps) 
Prof T G Bonney, F R S—On some $ histose ‘Greenstones” and 
Alled Hornblendic Schists from the Pennine Alps, as Illustrative of 
the Effects of Pressure-Meta norphism Prof 1 G Bonney F RS —On 
a Secondary Development of Bwotite and of Hornblende in Crystalline 
Schists from the Binnenthal Prof T G Bonney, F R $ —Geological 
Notes on the Bridgewater Dis'riet in Eastern Ontario J H Collis 

Society of Arts at 8—The Chicag> Exhibition, 1893 James Dredge 

KNTOMOLOGICAL Society at 7—Further Observations upon J epidoptera 
(illustrated by the Oxy hydrogen Lantern) Edward B Poulton FR > 

he Effects f lemperature on the 


Colounng of Pieris nap, Vanessa 
atalanta, Ghrysophanus phiceas, and Tephrosia punc*ulata Frederic 


Merrifield -Notes on Hydr pulidæ belon zing to the European Fauna with 
Descript: ns of New species Kenneth J Morton (Com nunicated by 
Robert Mel achlan, F R $ )—On some Neglected Points in the Structure 
ofthe Pupa of Heterocerous Lepid aptera, and their Probible Value in 
Classification with some As ociated Observations on Larval Prolegs 
Dr Thomas Algernon Chapman Description of a New species of 
Butterfly, of the Genus C ihnaga, from Siam, James Cosmo Melvil] 
THURS DAV, DECEMBER 8 

Rova Society, at 4 ,0—Qn the Phot graphic Spectra of some of the 
Brighter Stars Prof J Norman Lockyer, FRS — Experiments in 
Examination of the Peripheral Distribution of the Fibres of the Posterior 
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Edgar J Allen 
ATHEMATICAL SociETY, at 8 --Note on Cauchy’s Condensation Test 
for the Convergency*of Series Prof M J M Hill —Additional Note 
on Secondary Tucker Circles T Griffiths —Note® on Determinants 
E Campbell —A Geometncal Note R Tucker 

Lonpun instrrurion, at 7 A ‘lea for Catholicify of Taste in Music 
(illustrated) Sir Joseph Barnby 


SATURDAY, DECEMBER 10 


PİNSTITUTION or CIVIL IËNGINEERS, 2 to 4 —Students’ Visit to the Ma- 
chinery and Inventions Diviston, South Kensington Museum A 
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THE NEW UNIVERSITY QUESTION 
HE correspondence between Prof Huxley and Prof 
Pearson which has appeared ın the Zrmzes ıs not 
pleasant reading With infinite pame and trouble ar 
Association had been formed to support the foundation 
in London of a university of a certain type A, Augseus of 
the most eminent teachers or ex-teachers 1, Lond®n had 
collected around them a powerful bedy of supporters 
from the provinces In Prof Huxley as President, and 
Sir Henry, Roscoe as Vice-President, the Association 
secured the services of two men distinguished both a» 
professors and for their knowledge of affau® Ié appears 
to have been less foetunate in its secretary ePfof, Kérl 
Pearson had some difference with his fellow committée- 
men on a question of procedure He himself has 
described the divergence as not fundamental and has 
publicly stated that he believes that the othe: members 
of the committee were aiming at securing the establish- 
ment of a university of the type which he himself 
approves So comparatively trifling was the issue, that, 
according to Prof Huxley, Prof Pearson himself pro- 
posed that the reason to be given for his resignation 
should be ‘ pressure of work” No doubt can therefore 
exist ùs to the cogency of this motive Hus position was 
apparently even more clearly defined by his notevoting 
against the course of action proposed on the occasion of 
ameeting which was shortly to take place between the 
Senate of the University of London and the Committee 
of the Association, and by his spontaneously pledging 
himself “to say nothing as a member of the deputation, 
contrary to what was then agreed to” 

It 1s therefore no wonder that Prof Huxley was 
surprised, when on the very next day Prof Pearson 
wrote to the Zzmes, discussing resolutions which 
Prof Huxley regarded as confidential and accusing 
his colleagues of various offences, of which the 
day before he thought so little that he had voluntarily 
stated that “pressure of work’ wasethe reason to be 
given for his resignation 

One good result may perhaps follow from Prof 
Pearson’s action Owing to the sense which has unfor- 
tunately been attached to the word “absorb,” and to 
the assumption that the title “ Professorial University ” 
meant a University governed solely by Professors, an 
opinion has got about that the members of the As- 
sociation are impracticable persons, who have pro- 
pounded an unworkable scheme It ıs true that both 
accusations are directly met by the published programme 
of the Association It is there made clear that a 
voluntary absorption 1s all that 1s armed at, and that 
laymen as well as experts are to have a share in the 
management of the University. Prof Pearson’s defection 
has made ıt still more obvious that the Association 
scheme ıs intended, not to gratify theorists, but to sup- 
port a policy which 1s capable of realization 

Prof Pearson declares that he desires a University ow 
the model of Berlin, but the question at once arises, Is the 
model to be followed exagtly, or are modifications to beintro- 
duced ? Is the University to be free from all State control ? 


NO 1206, VOL 47] . 





Prof Huxley desires that it shall be free, and under ext- 
Ing circumstances we cordially agree with him Let the 
State, if at, will, nay as it must, support and subsidize the 
new University as it supports the Bnysh Museum, but let 
the control of the one, as of the other, be in the hands of 
an independent Govewting Body But, if this condition 
1s realized, ty@re 1s at once a fundamental difference be- 
tween the actual University of Berlin and the possible 
University of London The external element furnished 
in Germany by State control must in England be supplied 
by lay members of the Governing Body, and the differ- 
ence thus established will run throughout the whole of 
the constjtution 

Prof Huxley publishes m his letter to the Zzmes an 
outline of a scheme for the organization of the University 
which 1s too interesting to be omitted here He explains 
that he°gives the rough notes on*which his evidence 
before the Gresham University Commission was based 

The scheme 1s as follows — 


“ Do not venture to ask for all I want, but for as much 
as ıt seems possible fo get on the way to that 

“ Suggestions tentative and open to modification 

“ (a) Retain title and prestige of University of London , 
reorganize it ın such a manner as to secure general uni- 
formity and efficiency of work with freedom and elasticity 
In short, unify without fettering 

“ (4) Make the institutions which contain technical 
schools of theology, law, medicine, engineering, and so on 
into cplleges of the University Let these examine their 
own candidates for degrees, under conditions determined 
jointly byethem and the Senate of the University , and 
present such as hey declare fit to the University for ad 
eundem graduation 

**(c) Deal in the same way with institutions giving 
adequate instruction m the other catggories of University 
work—1f they so please, or let the University examme 

“ (d) Provide ample means for mstruction in the modes 
of advancing natural knowledge and art, either in material 
connexion with the existing University or in particular 
colleges 

“ (e) Professoriate to have large but not preponderant 
representation in Senate, and wide, but not exclusive, 
influence in 1egulating instruction and examination in 
accordance with the general aim at unification 

“(f) All state and municipal contributions, private 
endowmentsand University fees for struction and exam- 
mation to be paid into a University chest All professorial 
staff and current expenses (save in cases that may be re- 
served) to be paid out of the University chest, also building 
and fitting expenses where there 1snosufficient endowment 
of a college The payment of the professorial staff to be 
primarily regulated by the kind and amount of the work 
done for the University, not by numbei of students 

“(g) No bar to be placed in the way of any one who 
desires to profit by any description of University instruc- 
tion If, after trial, he does not profit, time enough to 
exclude Value of exclusion as disciplinary measure ” 


Any one who takes the trouble to compare this scheme 
with the original programme of the Association will see 
that they are in close accord It 1s true that the Asso- 
ciation put forwaid the complete voluntary absorption of 
the colleges as the result most to be desired, but it dis- 
tinctly contemplated the possibility of relations between 
the University and institutions or colleges which were 
not completely absorbed, and it will be seen that the 
only terms on which Prof Huxley will permit relations 
to be established between the University and the colleges 
secure to the forme: a very large measure of authority 
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Prof Huxley himself describes his scheme as of a 
tentative character, but whatever plan be finally adopted 
it ıs desirable that the real aims and objects” of othe Asso- 
ciation shall be fully, understood 

It 1s desired that there shall be one University in 
London which shall be a central wuthonty to organize 
and improve higher education . 

No reasonable persor® has ever * supposed that the 
existing University of London was to be destroyed, as a 
sort of peace-offering to its critics, or that existing 
colleges were to be ignored or dtagooned into eself- 
effacement What 1s desired is that the Senate of the 
existing University should be reconstituted by, the ad- 
dition of professors teaching unde: the control of the 
University and by a reduction in the number of its lay 
members, if, with the new additions, it would othegwise 
be of unwieldy size * * ° 

It ıs desired that a share ın the benefits to be obtained 
from the University should be given to any college only 
in sọ far as it is willing to put into the hands of the Uni- 
versity the appointment and contiol of those of its chairs 
which might be recognized by the University It 1s 
hoped that the advantages which would accrue from this 
partial fusion would be so great as to lead to the gradual 
voluntary “ absorption” of the colleges To make this 
desirable end attainable itis necessary that the College 
Councils should not be represented, as such, on the 
Governing Body of the University, but no objection 
would, we believe, be felt to temporary arrangements 
which might facilitate the inauguration of the’new state 
of things 

The sooner it ıs clearly understood that the Association 
is the result of thé labours and the exponent of the 
views of the “ practical men” who are, according to Prof 
Huxley, to be found in the professorial 1anks, the better 
it will be for the Association and for London Prof 
Pearson’s withdrawal from the secretaryship appears, 
under all the circumstances, to afford a sufficient 
guarantee of this 


IN SAVAGE ISLES AND SETTLED LANDS 


In Savage Isles and Settled Lands 
asta, and Polynesza, 1888-1891 
Powell, Lieut Scots Guards, 
Richard Bentley and Son, 1892 ) 


THIS book contains the impressions of Lieut Baden. 

Powell during a journey round the world of over 
three years’ duration , jottings limited chiefly to his own 
personal doings and observations The journey was evi- 
dently a leisurely peregrination with many divergences to 
places of interest off his duect route out to Brisbane in 
Queenslard, whithe: he was bound to assume official 
duty on the staff of the governor of that colony, and an 
equally unhurried saunter home again through the Pacific 
and America The author does not propose to look 
at things with scientific eyes, and ıt ıs possible here and 
there throughout the book to detect that he has no pro- 
found acquaintance with the o/ogzes Consequently his 
book does not fall to be rigidly criticized in these pages 
His eyes, however, if not scientific, were kept at all events 
ver y wide open, and what came under his own observation 
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1s clearly and accurately described in a chatty” and 
pleasant style and with a good deal of quiet humour It 
is easy to see thgt the “tramp” enjoyed his trip, and 
the reader, drawn on by his cicerone’s mood, accompanies 
him through savage isles and settled lands with equal 
satisfaction Lieut Baden-Powell started off through the 
European continent yz@ Cologne and Vienna to Rustchuk, 
thence across Bulfaria, through which “ a railway journey 
1s not very interesting ” Nevertheless, “little picturesque 
village are seen nestling in the valleys, and distant 
glimpses of the Balkans gained” Beyond Shumla we 

get through the mBuntains and % pass through miles of 
K amp, the railway almost level wıth the water, and reeds 
growing up all around, in some places so high as to cut 
But all view from the cariiage windows Passing along 
the edgestof lage lakes, the train starts up thousands of 
wild fowl, Whicl? fly around till the ar is quite darkened 
by them, ‘and on we go, mile after mile, with more and 
more duck rising from the water,” evidently a sportsman’s 
paradise Thence our guide conducts us to Constan- 
tinople and on to Egypt, and though he takes us by well- 
trodden paths and tells us little that 1s new or wonderful, 
he enlivens the way with a constant flow of time-begul- 
ing talk and anecdote From Egypt Mr Baden-Powell 
sets out for southern Australia, but he wanders as usual 
off his main road for some weeks into Ceylon and 
India to luxuriate amid their tropic scenery and 
ancient monuments Of the three southern cofonies 
of the Australias traversed on his way to Queens- 
lind he gives us a few brief notes Of the latter 
colony, where he spent some years in the enjoyable 
and not very arduous duties of ADC to Sir Anthony 
Musgrave and Sir Henry Norman, he has a great deal 
that is interesting totell He visited much of the country, 
and saw something of its aboriginal as well as of its 


adopted natives, and found interest and amusement in ` 


both Ata vice-regal ball at Hughenden, a town 240 
mules inland, he finds himself a fellow-guest with the 
butler of the hotel he was staying at, and his host’s house- 
maid, “who was quite the belle of the ball, and who, 
when supper was served, turned waitress again 
society ina Bushetown” “It was in this district,” he 
continues, “that I first set eyes on some real wild blacks. 


The aboriginals of Australia are an extraordinary people 


To look at they are quite unlike any other human beings 
I ever saw A thick tangled mass of black hair crowns 
their heads , their features are of the coarsest , very large 
broad and flattened noses, small, sharp, bead-like eyes 
and heavy eyebrows They generally have a coarse 
tangled bit of beard, skin very dark and limbs extra- 
ordinanily attenuated lıke mere bones But they always 
carry themselves very erect They wander about 
stark naked over the less settled districts, and live entirely 
on what they can pickup , If not the lowest type of 
humanity they would be hard to beat They show but 
few signs of human instinct, and ın their ways seem to 
be really more like beasts” Mr Baden-Powell thus 
summarizes his opinions on Australa as a field for 
emigration (and those who know the Australasian colonies 
ewill recognize their truth) “The labouring man will find 
it a paradise , the professional man will find his profession 
overstocked , and the man with money to invest will 


probably be ruined My personal advice to would- 
e 


Such ıs ` 
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be emigrants except of the lowest [? lower] class is like 
Punch's—Don't ” i 

From Queensland ıt was easy and natural for our 
traveller to*be attracted across to New Guinea, the land 
of so much myth and mystery Here he fell ın with the 
indefatigable administrator, Sir W Macgregor, and was 
able to lend him a helping hand, in the skirmishin 
apcident en the capture of the native? of some villages 
guilty of the murder of several Europeans „He spent 
some days at Samarai, the head-quarters ofethg*south- 
eastern district , and we feel sure that the «almost unsur- 
passable panorama vistble from its hill-set bungalowef 
“ mountains wooded to the peak,” and green isles, spread 
out on every side, basking in an azure sea, and pictur- 
esquely veiled in haze as they lessen away,to beyond he 
horizon, must have rewarded him for his visht, &ven ,at 
the expense of a Bout of fever His &ccofint of what 
he saw and didin Papua occupies some eighty pages, 
and contains more trystworthy and interesting information 
thgn many of the narratives of men who have spent a 
much longer time in the country than Mr Baden-Powell 
did The nest region he visited was the Malay Archi- 
pelago He only gazed on Sumatra, “ that extraordinary 
island which contains probably a greater variety of big 
game, of useful plants, and of wonderful scenery than 
any other country of its size” , but he visited many of the 
most interesting places in Java, and the Strarts Settle- 
ments, and made extensive journeys in Borneo, where he 
shot some of “ the very extraordinary-looking préboscis- 
monkeys (Larvatus nasals) I should imagine,” 
he remarks, “his ponderous nose would get very much 
an the way of his biting any one, and he certainly has no 
other means of defence ’ Our space will not permit us 
to follow Mr Baden-Powell,through New Zealand and 
the various islands of the Pacific sojourned in by him, 
except to note his account of the preparation of “ king’s 
cava,” of which he was a witness, in Samoa — 


“This was a great event None of the Consuls even 
had ever before partaken of ‘king’s cava’ But there 
was a certain amount of sham apout it Furst, the root 
was produced—genuine enough, I dare say Six men 
then sat ın a row outside the house, tae nine-legged cava 
bowl beforethem Each man was then given some water 
to wash his mouth out, and a packet of cava wrapped in 
a bit of leaf was given to each I shuddered at the 
awful thought of what was about to happen In true 
native fashion these nasty old men were undoubtedly 
going to chew the root, and I would have to 
swallow the nauseous stuff! I watched very carefully and 
was much relieved when I saw the packets collected again 
and put in the bowl It was ready prepared [outside in a 
less orthodox and less disquietmg fashion]and the little 
ceremony was only to represent formally the mode in 
which it ought to be done, the cava being ‘taken as 
chewed’ Then the bowl was solemnly broughtinto the 
house and put on the floor at the end opposite the king ’ 





This is an interestg instance of the evolution of 
what might have been as meaningless a ceremonial as 
are many of those survivals of abandoned customs which 
aie familiar to us ın many other parts of the world 

From Samoa Lieut Baden-Powell made his way 
home by the usual route vd the Sandwich Islands and 
through the States 

“ In Savage Isles and Settled Lands ” 1s a book we can 
heartıly recommend It ıs elegantly got up, 1s illustrated by | 
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excellent wood engravings, and has a map of the author's 
route Nearly every page presents in a few words some 
bright vignette that will please and mform those who 
have never had the opportunity of visyting those lands and 
isles, and will set the home-come traveller a-dieaming 
with grateful satisfacteon of delightful days that are past, 
andshelp hig? to hve them over again more delightfully 


still in the present, ° ° H OF 
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Property, Its Origen and Developinent By Chas 


Letoutheau, General Secsetary to the Anthropological 
Society of Paris, and Professor in the School of 
Anthropology (Walter Scott, 1892 ) 

e . 


« ESS than a generation ago the history of early 
civilization was summed up, if not in the three 
words hunting, pasture, and agriculture, at least in the 
formula of Sir Henry Maine “ Society develops from 
family to tribe, and from tribe to State ” Recent inquiries 
have discredited both of these formulas, and taken us 
back to the genesis of the family itself, and beyond 
civilization to barbarism and savagery If we listen to 
Prof Letourneau (to say nothing of Morgan and Mac- 
lennan), we may reconstruct the evolution of society in 
all its stages out of savagery by the “ethnographic 
method,” —“ looking upon existing inferior races as living 
representatives of our primitive ancestors” (Preface, 
page ix)° It must be remembered that m using this 
ethnographic method we assume that the order of pro- 
gress has been substantially identical ın all cases, and 
also that the simplest forms come @rst in time (p 70, cf 
126) Both assumptions would need justification before 
the results of the new method could be finally accepted. 
Prof Letourneau had applied the method with great 
learning and ingenuity in his earlier book on the evolution 
of marriage In the volume before us he applies it to 
property He begins with a chapter on property amongst 
animals , ants and bees, as we might expect, are shown 
to be more highly developed in this matter than many 
men, and they have many of the vices of men They pro- 
vide for the future Their property 1s that of a community , 
but one community wars on another for pillage There are 
not only parasites, but idle aristocrats among them, The 
amazon ants, who cannot even feed themselves, but de- 
pend on their black slaves, are well known from Hubers 
deser.ption, and are a standing refutation of Solomon's 
high opinion of ants On the whole, among animals, pro- 
perty ıs due simply to the instinct of seif-preservation , 
and Letourneau ascribes it to the same origin in the case 
of men Among the “ anarchic hordes,” which come 
first in his seres (p 23), and of which the Fuegians are a 
specimen, there ıs collective property If umon 1s 
strength it 1s weakness that first leads to union (cf p 368) 
But there 1s no personal property except in tools and 
weapons, “the immediate result of personal labour ” 
(p 39) Provision for the future is unknown In the 
second stage (among the “ republican tribes ”) the umon 1s 
more highly organized , there is tribal government, with 
minute regulation of conduct in regard to the dealings of 
individuals with the necessaries of hfe The most remark- 
able example is perhaps that of the people of Paraguay 
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among whom (as our author shows) the Jesut mis- 
sionaries found and did not make a system of com- 
munism (pp 42 seq) In nearly all the instances of this 
class the sense of property was most stiongly developed 
in regard to the hunting ground of the tribe, though (in the 
case of the Iroquois, &c ) it embraced the ong Houses 
of the clans of the trtbe, an antiqjpation@of Foufier’s 
phalansteries ‘The differentiation of the clan from the 
tribe 1s ascribed to the growth of the taste for preperty 
itself (cf p 365) Letourneau would explain the present 
universality of human sympathy as a bequest to us*from 
the days when all property was common (p 57) The 
republican organization passed into the monarchweal,where 
the tribe was governed by its chief (pp 56seq) This 
political change was rather an effect than a cause of 
coincident industrial changes, especially the introdwction 


of private property in slaves and women “A cormpari$on s 


of the American tribes, placing them in a graduated seri®s 
from the primitive system of communistic equality up- 
ward, plainly shows that, at least in this part of the 


world the establishment of aristocracy and here- 
ditary monarchic power has merely crowned an 
economic evolution, whereof the point of departure 


was the institution of slavery, and the consequent de- 
velopment of agriculture, whence arose the rupture of 
primitive equality, creation of exchangeable values, 
development of private property, contrast between rich 
and poor, foundation of castes, and hereditary sticces- 
sion” (p 61) This passage, amongst others, betrays the 
tendency--fashionable ın some quartere at the present 
time—to regard all social development as due mainby, if 
not wholly, to economic causes Not that economists 
by profession are grafe persone to our author On the 
contrary, they are only mentioned to be rebuked, and 
their doctrines only to be cartcatured (see pp 91, 96, cf 
120, 124, &c) But, as by some sections of German 
Socialists, so by Letourneau, we are given to understand 
that the politics, religion, and general character of a 
society are determined by the conditions of industry and 
the terms of property therein prevailing, while no sufficient 
allowance 1s made for the reaction of the former set of 
phenomena on the latter 

Tosum up atthis third stage in the development from 
savagery (the early monarchical system), the idea of per- 
sonal property 1s extended from weapons and tools which 
aman has made, to the trees which he has planted, and 
then to the plot of ground he has cleared and sown 
After that the 1dea of private property may be considered 
to be full formed and definitely launched on its modern 
caieer of development (p 72) The great cause of private 
property 1s agriculture Where there was only pasture, 
as with the Hottentots, the private propertv was only in 
cattle, women, and children (p 79) Agriculture brings 
us to extended foims of slavery, and to forms of property 
and modes of valuing and exchanging ıt that approach 
more and more to modern ideas 

We need not follow our author into the mznuzz@ of his 
account of “primitive monarchies” and empires He 
gives a survey of mankind from China to Peru, and from 
the earliest umes to the period of Roman, feudal, and 
modern civilization The earliest stages of the develop- 
ment are (rightly enough) treated more fully than the 
later, the later being the more generally known The 
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differentiation of clan from tribe and of famıly from clan, 
the formation of village communities for the purpose of 
agriculture, the introduction of inheritance, and of private 
property in estates, are all traced out in chapters that are 
full of interest even when not above cavif 

Prof Letourneau has perhaps been too ready to point 
@ moral for the, benefit of his own generation But 
after all he grves his readers the facts, and they may find 
their owm moral, which may or may not be his One of 
the beg inStances where the materials presented seem to 
justify a difftfent moral than the one drawn from them 
that of the dessa or village community of Java It 1s 
pronounced to have excellent results, particularly in 
gncreasing population (p 121), and 1s contrasted with “ the 
selfish Afgicanesystem” (p 122), but by our author’s own 
agcount # 1g a combination of private and collective pro- 
petty, not an example of the latter by itself (cf pp 114,115) 

The book 1s, we may presume, translated from the 
French , and this will account for the use of “ alienist” for 
“lunacy doctor” (p 370), disengaging ’ for “ analyziag ” 
(p 373), and “salaried” for “ wages-earning” (p 375) 
But, asa rule, the language 1s correct and clear English 
J B 





LEAPER'S “OUTLINES OF ORGANIC 
CHEMISTRY” 
Outlines of Orgaiuc Chemistry By Clement J L&aper, 
„FCS Specially written for Schools and Classes 
connected with the Department of Science and Art- 
(London Ilhffe and Son, 1892) 


HIS httle work 1s intended, as the title states, for the 
use of begmners But the author has made the 
way of beginners hard, by leaving in his pages the largest 
collection of mispunts and other slips which we recollect 
to have met with ın so small a compass 
On the very first page, in the opening lmes, there oc- 
curs a wrong formula for urea , and the book ends with a 
wrong formula for aldehyde-ammonia We do not pro- 
pose to convert this notice into a table of errata , but the 
following may be given as illustrating the sort of guid- 
ance which the béginne: may expect Onp 75, in the 
brief space of three nnes, we meet with ‘“(COOH,),” 
“C,H,(OH;)” and “C,H;(OH;)COOH,” as represent- . 
ing respectively oxalic acid, glycerin, and—monoformin ! 
The blunder, ın each case, consists, of course, in placing 
a coefficient inside instead of outside the bracket , but we 
doubt whether, eyen with this correction, the last expres- 
sion, with its carboxyl-group in place of the group 
O CHO, would be recognized, even by an experienced 
chemist, much Jess by a beginner, as representing mono- 
formin 
Blunders, due to carelessness, are not confined to for- 
mulz Thus we find “Pure white precipitate of silver 
oxide (p 13), whereas the context shows that silver 
chloride is meant, “ethene dichloride, CHCl” (P 37), 
“lead the gas into lime water, and note the formation of 
insoluble carbon dioxide (p 51), “by the further chlorin- 
ation of methyl chloride we get ethylzdene chloride” 
{p 67), whilst, on p 99, “grains” 1s twice given instead 
of “grams”? But the worst blunder we have met with 
occurs on p 109, where, possiblyowing to a transposition 
of the pages of the author’s manuscript, the explanations 
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which should follow Experiment 112 (Preparation of Ethyl 
Nitrite) have been moved on by a whole page, and made 
to follow Expenment 115 (Preparatior® of Nitro-ethane) 
The utterly bewildering effect of this jumble, which 1s en- 
hanced by the ‘unexpected re-entrance of the subject of 
nitro-ethane in the middle of a paragraph a little later on, 
cannot be realized without reading the passage e 
eThe work ıs intended to combine practical with theo- 
retical instruction The selection of experimemnts,is, on 
the whole, judicious, and the practical direction$ are gener- 
ally good This 1s not to be wondered at,"a’s the author 
has evidently, in these points, followed pretty close%y 
Prof Emerson Reynolds’s “ Experimental Chemistry,” 
even to such details as the substitution of a tin otl-can fog 
a distilling flask (p 99), or a pecuharity inéhe henging* of 
a tube (p 74), and to the reproduction pf spnee of the 
illustrations —in every case without acknowledgment 
Prof Reynolds 1s not, however, responsible for the ilus- 
tration on p 17, ın which the distillate from a Liebig’s 
comdenser is represented as falling from a considerable 
height into a flask placed below 
It is not true that (p 12) ‘evers organic compound 
contaiming nitrogen will, when fused with metallic sodium, 
convert the latter mto sodium cyanide” Duazo-com- 
pounds do not yield any cyamde, and compounds 
containing sulphur as well as nitrogen form thiocyanate 
Nor ys heating a cyanide with excess of concentrated 
sulphuric acid (p 76) a method of distinguishing yf from 
a formate * 
The author’s style ıs occasionally slovenly, and some- 
times worse “ Observe how the fact that oxalic acid so 
readily split up into CO, CO, and H,O support (sze) this 
graphic formula for it’ (p 117) 
On the whole, we suspect that teachers will prefer a 
* text-book which calls for fewer marginal corrections 


OUR BOOK SHELF 


An Introduction to the Study of Botany, with a spectal 
chapter on some Australian Natural Orders By 
Arthur Dendy, DSc,and A H § Lucas, MA Small 
8vo, 272 pages with about 30 pages of woodcuts 
(Melbourne and London Melville, Mullen and Slade, 
1892 ) 


‘THE authors of this httle work are both teachers of 
Natural Science in the University of Melbourne and it 
1s specially intended for the use of students ın Australia 
With this object in view ıt would have been better per- 
haps to have selected common Australian types to illus- 
trate the life history of the great divisiorfs of the vegetable 
kingdom, but zs is taken as a representative of 
gymnospeims and Vrea of angiosperms Whether these 
plants are both easily procurable in Australia we are 
unable to say, but even in that case ıt would have been 
better to have taken native plants Possibly the prepar- 
ation of illustrations may have influenced the authors, for 
they are largely, in the first part, “ modified,’ “simplified,” 
or ‘adapted ” figures from well known books, or they are 
simply copied Laken as a whole, we do not doubt that 
this primer will prove useful to students, but it needs 
much revision to make it what it ought to be Here and 
there, where we have tested it, we have found serious 
shortcomings Take for example the account of the 
divisions of the vascular cryptogams 

“y Filteenee —These are the ferns which constitute 
a very large and interesfing subdivision The full account 
already given of the common bracken 1endets a detailed 
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description umnecessary in this place There are two 
principal subdivisions of the Fz/zczne@ , the homosporous, 
which progluce only one kind of spore, and the hetero- 
sporous, which produce large meggspores and small 
miciospores The former include all the ordinary ferns 
and ate again subdiyded into six ‘families, of which 
the Poly podiaceze are the best known and most abundant, 
incliiding m@st of the common ferns, such as Pteris ” 

One would have expected a Word or two respecting the 
hetergsporous group—the Rizsocarpee, with some mention 
of Marsilea, so memorable in the history of Austrahan 
exploration , but the authors seem to have come to grief 
between the older and newer classifications of vascular 
cryptogams, for in another place (p 90) we read of 
“ hete:osporous ferns” The definition of the Agutsetsnee 
contains no reference to the spores, and the description 
of the Lycopodi:neæ contains no information at all It 
1uns thus “This group includes the club-mosses 
(Lycopodium) and the beautiful Selaginella, a plant 
frequently grown ın conservatories fot decorative pur- 
Poses They are all of rather small size, and are popularly 
spoken of as “mosses” owing to the general appear- 
ance of the plant with its numerous veiy small leaves ” 

Comment on such a description would be superfluous 
In the classification “of the cellular cryptogams, hchens 
are altogether left out, and are apparently not mentioned 
anywhere In fact the same incompleteness and inexact- 
ness pervades the book, which opens with a eulogistic 
preface by W Baldwin Spencer, Professor of Biology 
in the Univetzity of Melbourne WBH 


A German Science Reader (Modern German Series ) 
Compiled by Trancis Jones, FRSE (London 
Peiciva, and Co , 1892 ) 


THE idea of iatroducing to English readers extracts 
fro the works of many well known German scientific 
authorities will be thoroughly welcomed The autho. 
has bought together sixteen very igteresting articles on 
several branches of science, supplemented with notes, in 
which difficult passages are translated, and a glossaty of 
the technical terms not usually found in dictionaries 
Among the articles we may mention, Electric Telegraphs 
by Bernstein , Ice and Snow by Kantz, Air by Muller , 
Amlne Dyes by Kekulé, Spectrum Analysis by 
Kirchhoff and Bunsen, &c Ww 


More About Wild Nature By Mrs Brightwen (Lon- 
don T Fisher Unwin, 1892) 


MRS BRIGHLWEN’S book on “Wild Nature Won by 
Kindness” was so widely appreciated that she has been 
encouraged to prepare a second volume of the same 
general character It speaks well for her knowledge of 
animals, and for her interest in theu habits, that the 
new sketches are written in as fiesh and bright a style 
as if she had never before occupied herself with the 
mass of subjects with which she deals, She 1s a careful 
and accurate observer, and all readers who care for 
natural history will find much to please them in the facts 
and impressions she 1ecords The author’s illustrations 
add greatly to the chaim of the tent 


LETTERS TO THE EDITOR. 


(The Hdito: does not hold himself responsible for opinions ex 
pressed by his correspondents Neither can he undertake 
to reltui, 0 to correspond with the writers of, rejected? 
manuscripts intended or thas for lany other part of NATURL 
No notre is taken of anonymous communications } 


Arborescent Frost Patterns 


Ox Sunday last, December 4, I observed a curious pheno 
menon, which I do not remember having ever seen before in 
the streets of London Along the Euston Road, the Marylebone 
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Road, and other thoroughfares having an eastgand west direc- 
tion the paving flags were all covered with 1 stithing vegetable- 
luke pattein which might be most appropuately Yescribed as an 
arborescent tracery The pattern was not formed Ofthe usual 
small and delicate from figures such as we are familiar with on 
window panes, but was made up of large and boldly fronded 
designs such as shown in the sketch, which I hutitedly made on 


the spot =~ ° 

















The “fronds ” were fiom one to two feet in length, and often 
most gracefully curved A keen wind was blowing at the time 
from a few degrees north of west and the flags had evidently 
been coated with a thin layer of mud from the previous night’s 
rain f attuibute the pattern to the rapid freezing and evapora- 
tion of the water in this surface layer of mud which was going 
on during the morning I only noticed the tracery along east 
and west thoroughfares , im sheltered stieets not swept by the 
cold wind no design was visible The phenomengn may be 
known well enough to otheis, but by many, he myself, 1t may 
have huherto been passed over unnoticed My chief object in 
sending this description 1s to call attention to the very vegetable- 
like appearance of the pattem If allowed to dry in a calm 
atmosphere and then Muried under a fine alluvial or other de- 
posit a record would be preserved which the future geologist 
might at fist sight be tempted to read as ‘‘ vegetable remains ” 
I have seen very simila tracery m the London clay about 
Clacton on-Sea and elsewhere R MELDOLA 


Ice Crystallites, 


THE mteresting facts recorded by your ‘correspondent 
C M Irvine on p 31 recall some unrecorded observa- 
tions of my own On several occasions during recent winters 
I have observed these crystallographic forms of ice on a 
gravel walk by the side of my lawn, ın places where, owing to 
saulty gradients, the water does not completely drain away at the 
surface, and the ground just below the surface 14 in consequence 
more saturated with water than at other spots Theacicular ice- 
forms have appeared in bundles standing up between the pebbles 
and capped by earthy material, just as described by Mi Irvine, 
and in previous communications to NATURE by Mr B Woodd 
Smith (see his letter on, p 79) ‘Lhe nature of the soil 
agrees with that desciuibed by these two observers, so far as 
permeability to water 1s concerned , and I think they appeared 
on the occurrence of clear frosty weather after a thaw and melt- 
ing of previous snow My observations, however, extended 
further than theirs appeal to have done 1 was at the time pur- 
suing the study of the glassy acicular crystaléites of sulphur 
(which are erroneously described as ‘crystals’ in most text- 
books on chemistry) These, on examinauon with polarized 
hight (as I have described elsewhere) are found to be destitute of 
any ci ystalline internal structure (ın tact truly vitreous or isoli opic 
masses in spite of their crystallographic outlines) , such structure 
developing, as devitrification proceeds, by crystallization in the 
orthorhombic system, to which the outlines of the crystallites do 
not conform 

In Nature (vol axxvu p 104) 1s a letter from myself, 
recording some observations on the vitreosity of 1ce, as exhibited 
under certain suitable conditions by hailstones, and referring to 
a previous lette: (/ézd vol xxxvi p 77), wherein the vitrifica- 
tion and devitrification of water was suggested as the possible 
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cause or certain qructural phenomena observed in them from 
tume to time It was with those 1deas present to my mind that 
during recent winters I have made an examination of the acicu- 
lar 1ce-forms referre to, which struch meas made up of unusually 
clear and transparent ice On taking my micioscope out of 
doors, fitted with a polarizing apparatus, whew the temperature 
was a few degrees below freezing, with a thick overcoat on to 
prevent the heat of one’s body fiow affecting the 1ce-needles, I 
und that, on taking ttem from the ground and placing them at 
ance on the stage between crossed *' Nicols,” they appeared tp 
be completely 2sot1 opte, as they had no reaction on polarized light 
I have qpncladed, therefore, that these ice needles are strictly 
analogo@s (physically) to the prismatic crystallites of sul 
phur, and théy resemble precisely the microscopic lathe-shaped 
fowms, into which I have seen a perf€ctly clear minute plate of 
sulphur-glass break up in the first stage of devitrification The 
explanation suggested by Mr Woodd Smith, that they may 
bave been formed by a slow growth of ice at their base, the 
mofecular movegent of water in the soil heeping up the supply 
so long 4s fefiigeration conunued, has seemed to me the most 
natural on® ,@thersisotropic molecular strgcture 1s no doubt due 
to the rapidity of freezing owing tò a sudden fall of temperature 
at the spot A Irvine 
Wellington College, Berks, Noveu:be, 27 





e 
The Volucelle as Alleged Examples of Variation ‘almost 
Unique among Animals ” 


Ii 1s barren work foi the parties ın a controversy merely to 
deny each other’s statements without adducing further evidence 
Mt Bateson first stated that var mystacea did not mime 
Bombus muscorum I replied that ıt did, and the statement in 
my letter in no way depended on the case at the Royal College 
of Surgeons, bat on a careful comparison of the insects in the 
Osford Museum It is useless for me to repeat that I regard it 
as an eimple of mimicry, not indeed equal to that afforded by 
the same fly and Bombus hor tor unt, but far better than many 
others which are generally believed to be instances of this 
principle (such as the resemblance of Clptus azzedis, or even the 
resemblance—admuitted by Mr Bateson in his first lette.—ot 
Volucella tnanis, to a wasp) I therefore propose to furmsh 
the Editor of NATURE with photographs of the Volscelle and 
humble-bees for reproduction, so that readers can judge of the 
matter for themselves I will do my best to obtain a negative 
which shows the colomed bands 

Although I believed that the two London Museums supported 
my view, 1t will be obvious to any one who reads the letter that 
I did not rely on such support, but on my own companson of 
the insects 

Mr Bateson has offered no fuither evidence ın support of his 
remarkable assertion that the variation of the Volucelle is 
unique Iam not surprised that he should pass over this part 
of my letter, for I fele sure that there was no further evidence to 
offer It will be remembered that this evidence was contained 
m the “bref statement of facts” given ım his fist letter, and 
1s p actically summed up in the sentence ‘‘ This fly exhibits the 
rare condition of existing ın two distinct forms in both sexes ” 
In assuming this rauty to be so excessive that the words ‘al- 
most unique” may be apphed to it, andın evidently conside:mg 
that we must proceed as far as the peach and nectarine in orde 
to fna a parallel, Mr Bateson exhibits a want of acquaintance 
with the facts of variation which 1s very surprising 1n one who 1» 
believed to have spent some years in their study For there 1» 
no essential biological difference between this variation and 
many otheis, examples of which I gave in my last letter, and 
which could easily be muluphed In fact, many a ‘‘ showcase” 
would have corrected such a mistake Compared with the 
magnitude of this erroneous statement ın Mr Bateson’s first 
letter, the details under discussion assume very small propor- 
tions In considering that “no speculation 1s needed to enhance 
the exceptionally interesting facts of the vatiation and the re- 
semblances of the Vo/uce//e,” tt would appear that Mr Bateson 
seeks to replace that most invaluable servant of science, specula- 
tion, by far reaching and unsupported assertion 

In hus last letter Mi Bateson says ‘it 1s admitted that in 
raahing this statement Mr Poulton relied not on original 
authorities, but on the general impression of others” So far 
from this being the case 1 stated my belief that the impression 
1s prevalent among those who are ofginal authorities on the 
Hymenoptera and their parasites, and I also showed that nothing 
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1s advanced by the authorities quoted by Mr Bateson which 
can be regarded as antagonistic to this impression by any one 
who knows a little about the working of heredity in inseft 
varieties ` 

A word about *‘ showcases” I hope that no reader of 
NALURT may beded to think lightly of these as a means of 
instruction, and as one of the chief objects of a gieat museum, 
because Mr Bateson states that there ts a wrong identification in 
one at the Rozal College of Surgeons, and begause of the distincy 
tign which he is so careful to draw between these and other 
cases Some of the most valuable specimens in the world are in 
‘*showcases” They form one of the most admirabfe Jgatures 
1n modern museum a rangement, and the best material ob@ainable 
is set aside for them This 1s equally true on thé tontinent and 
in our own country, whete Prof Sir W Flower and Prag 
Stewart have devoted an immense amount of time and labou? 
to this department, an important 1ecent feature of both their 
museums being the illustration of the uses of colouring in, 
animals Prof Lankester too 1s developing the same method 
of inst.uction with great success in the Oxford Museifin ® 

It 1s in no way remagkable or reprehensible thae fur recefit 
writers (Mi Lloyd Morgan, Mr Beddard, M: Romanes, Mhd ; 
myself) concerned with this subject and haowing tbe care taken 
in choosing these ilustrations, should also make use of some of 
them ın their published works i 

One ‘difficulty’ brought forward by Mr | 
futile that I did not allude to ıt before, and only refer to ıt now | 
because he repeats it Heseems to think that doubt is thrown | 

i 
i 








Bateson 1s so 


on the theory of mimicry because V pel/ucens does not resemble 
a wasp, and yet lives in its nests —as if any believer in natural 
selection maintaimed that all closely allied forms must defend 
themselves in the same way ' 

As to Mr Bateson’s statement at the end of his letter that he 
only intended to draw attention to the matter (and not to hurt 
me thereby), I can only say that this statement imples an 
extraordinary want of acquaintance with the niceties of the 
English language It 1s so easy to correct mistahes withou 
leaving anything but a feeling of gratitude m the mind of one 
who has made them, that, in justice to Mr Bateson’s intelli- 
gence, I am compelled to doubt the accuracy of his memory 

Oxford, November 27 Epwarp B Poul1on 





“A Criticism on Darwin ” 

I Write to protest against what appears to be a growing 
habit on the part of cerlain publishing firms of advertising their 
books in a most misleading manner, viz by selecting any 
phrase from a notice of the book which may serve to indicate 
that the writei’s opinion on the work as a whole 1s favourable, 
whereas, 1f quoted with its immediate context, the passage would 
prove the precise opposite Forexample, I seein NATUREand 
elsewhere an advertisement of Mi David Syme’s book ‘*On 
the Modification of Organisms , a Criticism of Darwin” (Simp- 
kin, Marshall, and Co ), in which I am queted as having called 
the writer “a shrewd eric” Standing by itself these words 
imply that I have somewhere recommended the work as well 
«worthy of perusal Ihe fact of the matte., however, 18, that the 
words occur in a foot note which I added to the proof of my re- 
cently published book on ‘ Darwin and After Darwin,” for the 
expressed purpose ‘ of showing the extraordinary confusion of 
mind which sull prevails on the part of Darwin's critics, even with 
reference to the very fundamental parts of his theory” Else- 
where in the same foot-note I refer to the writer's ‘“‘almost 
ludicrous misunderstanding» ” , and conclude by saying that he 
“shows himself a shrewd critic in some othe: parts of his essay, 
where he is not engaged especially on the theory of natural 
selection” I may now add that the only parts of his essay 
to which these advertised words apply are those where he 
treats of the deleterious effects of in-bieeding 

GEORGE J ROMANES 








Animals’ Rights 


I AM not surprised that you should find my essay on 
Animals’ Rights” an ‘‘absolutely useless” one, for I 
certainly did not design it to be a congenial hand-book for the 
apologists of Vivisection Nor do I the least object to youe 
drawing what conclusions you hke from the premisses laid 
down by me, even though you seek your justification of 
vivisection from the very®definition that seems to me to be 
most clearly condemnatory of ıt But, as a matter of fact, 
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and not of personal opinton, I beg to pomt out that you have 
utterly misrepresented the leading principle of the book, and 
that the two *coatiadictory definitions of animals’ rights, 
which yow attrit ute do wy confusion of mind, are in reality the 
phantom creation of your own On œ 9, m tefeiring to 
Herbert Spencer’s definition of Auman rights, I claim for 
animals a ‘due meas reg’ (not an equal amount) of the same 
‘restricted fregdom’--a claim which by no means prohibits 
all use and en@ploymery of animals, as you conveniently assume 
On p 281 give, not a second deffmtion, but a repetition and 
amplification of the one given on p 9, and the ‘due measure 
of restricted freedom” 1s explained as being “a life which 
permits of the individual development, subject to the limita- 
tons ¢mposed by the permanent needs and ın erests of the 
community ” Surely this ıs intelligible enough, yet the 
reviewer has utterly failed to understand it HOS SAT 
38 Gloufes er Road, N W , November 26 


Induction and Deduction 


Miss JøxLs haf not quite understoog me I maintain that 
definitions should be aréztzary, but not necessarily that they 
sl@ould be made a’ 7undom If they aie so made it will, as she 
points out, seldom happen that they tun out useful, or have any 
real ay plications, though this would not affect their logical 
viliduy 1f it amused any one to make them and investigate then 
consequences Such definitions with no real applications are 
actually made by pure mathematicians The peculiar value of 
the definitiois of geometry consists however in the fact that 
they have so many real applications, and itis only by a long pro- 
cess of survival of the fitte-t that 1 few such happy definitions are 
weeded out from among the many which lead to nought ‘The 
definitions of geometry could not now be laid down at random, 
but they are none the less arbitrary, for they require no support 
from any à £7 wre considerations Epwarp T, Drxon 

Trinfty College, Cambridge, Novembe: 28 





e 
«The Present Comets 


I AVE to notice the following mistake in my letter which 
appeaied in NATURE (vol xlvi p 561) I called comet Brooks, 
comet ‘fe ” I now find it should be callest comet ‘a ” 

I have since writing been quite satished that the head of 
comet Swift extends less towards the z than towards the s (as 
suggested in my letter) T W BACKHOUSE 

West Hendon House, Sunderland, November 26 


The Afterglow 


AFTER witnessing, with Profs Lyon and Orr, remarkable 
effects of afterglow on November 27, I waited for the next issue 
of Narure (No 1205), in the expectation that similar phe- 
nomena would be mentioned as having been seen in the British 
Isles Curiously enough, the letter on ‘‘ Afterglow” in that 
issue comes from Honolulu, dated November 8 Itis possible, 
however, that the effects of volcanic dust from one of the great 
eruptions of the past summer are now beginning to be noticeable 
in opposite hemispheres The Krakatdo eruption of Angust 
27, 1883, appears to have caused excepuonal afterglows in 
llonolulu on September 5, and in Westein Lurope by November 
9, In the same year 

From the top of Killiney Illl, on November 27, at 4 30pm, 
we witnessed an extraordinary combination of cloud effects, 
such as I do not remember having seen since the winter of 
1883-4 On the west, dense clouds were forming upon Two 
Rock Mountan, and streaming down into the hollow of Carrich 
mines , but beyond them a clea” golden sunset, passing above into 
gieen and intense blue, was visible above the summits of the hills 
Fleecy cirrus clou is m the zeuith were a delicate pink against 
clear blue, and this glow extended to all the higher cloud- 
masses in the east, until the sea itself became 10se-pink by re- 
flection But in the extreme east the exceptional magenta 
tints, almost violet, that characterized many of the Kraka'do 
glows, were strik ngly apparent, though in part veiled by the 
low grey cloud of the Channel These efiects were at their 
maximum when the sun had set half an hour , they would doubt- 
less have been of much longer duration but for the near clouds 
forming on the mountams 

One’s thoughts at once turned to the great eruption of Sangir 
in the Philippines, which occurred, however, as far back as 
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June 7 of this year Weather and locality havegbeen against my 
seeing clear sunsets until to-day, when no unusual effects were 
noticeable, but Mr Bishop’s letter makes it possible that in 
other places simular effects may be observaBle se 
© GRENVILLE A J COLE 
Royal College of Science for Ireland, Dublin, December 4 
° 
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ELECTRICAL STANDARDS 


TBE following supplementary report has been pie- 
sented to the President of the Board of Tråde by 
the Electrical Standards Committee ,— 


e 
To the Right Hon A J Mundella, M P , President of 
the Board of Trade 

Subsequently to the preséntation of our former 1eport 
to Sir Michael Hicks-Beach in July, 1891, we were in- 
formed that ıt was probable that the German Government 
would shoitly take steps to establish legal standards for 
use ın connection with electrical supply, and th&t, with a® 
view to secure complete agreement between the proposed 
standards in Germany and England, the Director of the 
Pbysico- echnical Imperial Institute at Berlin, Prof von 
Helmholtz, with certain of his assistants, proposed to 
visit England for the purpose ofe making exact com- 
paiisons between the units in use in the two countries, 
and of attending the meeting of the British Association 
which was to take place in August in Edinburgh 

Having regard to the importance of this communica- 
tion, ıt appeared desirable that the Board of Trade should 
postpone the action recommended in our previous tepoit 
until after Prof Helmholtz’s visit 

That visit took place early in August, and thee was a 
very full discussion of the whole subject at the meeting 
of the Bntish Asso.1ation in Edinburgh, at wlfich several 
of our number were present The nfeeting was also 
attended by D: Guillaume, of the Bureau Inteinatfonal 
des Poids et Mesures, and Piof Carhart, of the Uni- 
versity of Michigane US A, who were well qualified by 
their scientihc attainments to represent the opinion of 
their respective countries 

It appeared from the discussion that a few compaia- 
tively slight modifications of the resolutions included in 
our previous 1eport would tend to secure international 
agreement 

An extract from the report of the Electiical Standards 
Committee of the British Association, embodying the 
results of this discussion, was communicated to us by the 
Secretary, and will be found in the appendix to this report 

Having carefully 1econsidered the whole question in 
view of this communication, and having received the 
report of the sub-committee mentioned in resolution 14 
of our previous report, we now desire, for the 1esolutions 
contained tn that report, to substitute the following — 

RESOLUTIONS 

(1) That it 1s desirable that new denominations of 
standaids for the measurement of electricity should be 
made and appioved by Her Majesty ın Council as Boaid 
of Trade standards 

(2) That the magnitudes of these standaids should be 
determined on the electro-magnetic system of measure- 
ment with reference to the centimentre as unit of length, 
the gramme as unit of mass, and the second as unit of 
time, and that by the terms centimetie and gramme are 
meant the standards of those denominations deposited 
with the Boaid of Trade 

(3) That the standard of electiical resistance should 
be denominated the ohm, and should have the value 
1,000,000,000 in terms of the centime 1e and second 

(4) That the iesistance offered to an unvarying electric 
current by a column of meicury at the temperature of 
melting ice 14.4521 grammes in mass of a constant cross 





sectional aiea, and of a length of 106 3 centimetres may 
be adopted, as one ohm 


NO, 1206, VOL. 47] 


(5) That a material standard, constructed in solid 
rgetal, should be adopted as the standard ohm, and 
should from time¢o time be verified by comparison with 
a column of mercury of known dimensiens e 

(6) That for the purpose of replacing ,the standard, if 
lost, destroyed, or damaged, and for ordinary use, a 
limited number of copies should be constructed which 
ghould be periodigally compared with the standard ohm 

(7) That resistances constructed in solid metal shoujd 
be adopted as Board of Trade standards for multiples 
and s@pmultiples of the ohm 

(8) That the value of the standard of resistance con- 
structed by a Committee of the, British Association for 
sie Advancement of Science in the years 1863 and 1864, 
and known as the British Association unit, may be taken 
as 9866 of the ohm 
° d9) That the standard of electiical current should be 
denomanated fhe ampere, and should have the value one- 
tenth (fs in eterms of the centimetre, gramme, and 
setond 

{10) That an unvarying current which, when passed 
through a solution of nitrate of silver in water, ın accord- 
ance with the specification attached to this report, depgsits 
silver at the rate of ooo1118 of a gramme per’ second 
may be taken as a current of one ampere 

(11) That an alternating current of one ampete shall 
mean a current such that the square root of the time- 
average of the square of its strength at each instant in 
amperes 1s unity 

(12) That instruments constructed on the principle of 
the balance, m which, by the proper disposition of the 
conductors, forces of attraction and repulsion awe pro- 
duced, which depend upon the amount of current passing, 
and are balanced by known weights, should be adopted 
as the Board of Trade standards for the measurement of 
current whether unvarying or alternating 

(13) That the standard of electrical pressure should 
be denominated the volt, being the pressure which, if 
steadily applied to a conductor whose resistance 1s one 
ohm, will produce a curent of one ampere 

(14) That the electrical pressure at a temperature of 
15° centigrade between the poles or electrodes of the 
voltaic cell known as Clark’s cell, prepared in accordance 
with the specification attached to this 1epoit, may be 
taken as not differing from a pressure of 1 434 volts, by 
more than one part in 1000 : 

(15) That an alteinating pressure of one volt shall 
mean a piessure such that the square root of the tıme- 
average of the sqhare of its value at each instant in volts 
1g unity 

(16) That instruments constructed on the principle of 
Lord Kelvin’s quadrant electromete: used idiostatically, 
and, for high-pressures, instrument on the principle of 
the balance, electrostatic forces being balanced against, 
a known weight, should be adopted as Board of Trade 
standards for the measurement of pressure, whether un- 
varying or altettfating 


CoURIENAY BOYLE G CAREY FOSTER 


KELVIN R T GLAZEBROOK 
P CARDEW J HOPKINSON 

W H PREECE W E AYRTON 
RAYLEICH 


T W P BLOMEFIELD, Secretary 
November 29 





ON THE PHYSIOLOGY OF GRAFTING ' 


"MHE volume before us contains the record of several 

years of research upon the effects of different forms 
of grafts (using the term in its widest significance) in the 
vegetable kingdom 


= “Ueber Transplantation am PflanSenkorper Untersuchungen zur 
Physiologie und Pathologie” Von De Hermann Vochting Mit x1 Litho 


graphterten Tafeln und 14 Figuren ım Texte (Tubingen Laupp 1892) 
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Opening with an historical introductfon which deals 
briefly with the development of the art from classic#l 
times down to the present day, the @uthor proceeds to 
indicate thé gentral scope of his own investigations, and 
to describe the methods of experiment which he employed 
The immediate problems which he sets himself to solve 
are contamed in two questions which occur on an early 
page of his book, namely —lIs it posible to remove parte 
of a given plant and transplant them to any other position 
in the same or a similar plant? And upon thig question 
follows the second —What 1s the nature of the ffaction 
which occurs between the newly-intioduced portion and 
the surrounding tissues? À A 

But although these form the proximate questions which 
are to be answered by means of a large number of well- 
conducted experiments, ıt soon becomes clear to the 
reader that the chief interest which attachgs to the resalts 
obtained depends on their application to thet tfeory of 
polarity of cells andetissues which Prof Yoclfting has,al- 
ready put forwaid elsewhere 

The plants chiefly (but by no means exclusively) used in 
the investigations were Beta vulgaris and Cydonia japo- 
maa „The former is of a fleshy and succulent character, 
whilst the latter ıs a woody plant which happens to be 
specially adapted to the various operations of grafting, 
and, as itis a perennial, it admits of the results of the 
experiments being watched for a considerable period of 
time Prof Vochting distinguishes in every part of the 
plant between a “shoot pole’ and a “10ot-pole,’ and 
these he consideis to be always present, however small 
the plant member, or piece of excised tissue, may be 
The folarity manifests itself at the free surfaces, much as 
the effects of the magnetism of a bar magnet areevisible 
atits ends , and moreover, just as the pieces of a broken 
magnet aie themselves duly polarized, so also fragments 
of tissue exhibit relations of polarity identical with those 
characteristic of the organism from which they were 
derived 

The first precaution necessary to secure success in 
giafting 1s to respect the existences of the shoot- and 100t- 
poles, and to insert the scion in such a way as to bring 
its poles into due correspondence with those of the stock 
Acting upon this principle it is found that, generally 
speaking, any member may be grafted on any other 
member unless there is some special reason to the con- 
trary, such as may be connected, for example, with nu- 
trition or water-supply The leaf of the beet will “take” 
1f giafted on a root, and vzce versa, and it was also found 
that‘it was possible, in the case of roots with diarch 
bundles, to effect a union even when the xylem planes 
in the two portions were made to cross each other at 
ight angles , analogous results were also obtained with 
leaves Hence the author concludes that there is no 
mbherent fixity in the organization of plants which pie- 
determines a definite sequence of the chief members of 
which they are composed A 

Experiments were made with the object of determining 
the mutual reactions between the stock and the scion, and 
the conclusion arrived at 1s that beyond such changes as 
may be referred to nutritional and similar causes, the 
two remain unaltered, at least in so fai as their specific 
characters are concerned Prof Vochting criticises un- 
favourably the various alleged cases of the so-called 
“ sraft-hybrids,” and points out that even in one of the 
best authenticated examples, that of Cytesus Adamı, all 
attempts to produce the hybrid afresh have 1esulted in 
failure 

The most interesting part of the book 1s occupied with 
the account of researches into the behaviour of trans- 
planted portions of tissue, the direction of whose “ p& 
laity ’ does not coincide with that of the parts into which 
they are introduced When the inserted portion of tissue 
1s rotated on its longitudinal axis so that its own tangential 
surfaces are applied to the radial ones qfits new host, 
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difficulties ar®e in the accomplishment of a complete 
union, and these difficulties are further increased to a 
maximugiewhen tke tissue 1s put in upside-down, so to 
speak, thatis with its own poles pyesented to sewzlar 
poles in the stock A great numbe: of experiments were 
instituted to investigate these reactions, but space forbids 
any,attempt bo do more than biiefly summarize the most 
important fonts dn the casg of Cydouza japonica a 
ring of und was cut out of a twig and replaced in the 
reversed direction In many cases the twigs behaved as 
if the tissue had not been restored at all, simply dying, 
whilgt in others a stibsequent healing took place This 
healing was accompanied by a swelling at the upper 
Junction, together with the appearance of a ridge of tissue 
which was formed along the longitudinal suture of the 
ring from above downwards and was derived from the cam- 
bium of the 1ing, and not by an ingrowth of callus from 
the yninjured cortex of the twig, as might perhaps be sup- 
pased eIn this way connection besween the interrupted 

ind was re-established, and giowth recommenced But 

oth at the edges of the tissue-ridge, and also between ıt 
and the o1iginal underlying sy lem, the cell elements were 
found to be disposed in a remarkable manne, forming 
curved unions with, the cells of the healthy tissues 

For the histological details the reader 1s referred to the 
original treatise , suffice 1t to say that Prof Vochting be- 
eves that he has found in the appearances thus pre- 
sented, additional evidence for the validity of his theory 
of the polarized condition ofhiving tissues He conceives 
of these polarities as properties which are the expression 
of the innermost relationships existing between the con 
stituents of winch cells are built up He further 1egards 
the polarity of any tissue as urevers'ble when once the 
duection#ias been ımpırted to it, and he finds justifica- 
tion for this view not only im the details of his own ex- 
perements on grafting, but also in the 1es.lts of investiga- 
tions conducted by Kny and others, on the effects of 
compelling parts of plants to grow yn a1eversed position 
After discussing some of the objections to his theory, 
without, however, disposing of them all, the author con- 
cludes by stating, with considerable reserve, some of the 
wider applications of his theory in explaining geotropism 
and other allied phenomena 

The book certainly forms one of the most important of 

the recent contributions to p'ant physiology, and the ex- 
perimental details are well illustrated in the eleven plates 
which accompany the test, whilst the diagrams in the bodv 
of the work serve to render the authors theoretical views 
more intelligible J BF 


NOTES 

A GOLD MEDAL 1s to be presented to M Pasteu: on December 
24, his seventieth bnthday 

ON Monday Lord Durham laid the foundation stone of a new 
wing of the College of Science, Newcastle, which, like the Col- 
lege of Medicine ın the same city, 1s a branch of the Durham 
University The College of Science was established at West- 
gate-hill, Newcastle, in 1871 Lord Armstrong laid the foun- 
dation stone of tne present premises at Barras Bridge in 1887, 
and im the following yea the existing wing was opened by the 
Marquis and Marchioness of Lorne The success of the institu 
tion 1s strikingly indicated by the fact that the increase in the 
number of students has rendered a new wing absolutely neces- 
sary 

Dr. WERNER SIEMENS, the well-known electiical engineer, 
died at Berlin on Tuesday He was seventy-six years of age 

Mr W H Preece, F R 8 , has been appointed a member 
of the Royal Commission on Electucal Communication with 
Laghthouses, &c, im the place of Mr Edward Graves, de- 
ceased, 
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Mr W Marvirev WiLLiams, who hade considerable 
reputation as a metallurgist and a popula: writer on scientific 
subjects, died at his residence, near Willgsden, one Yovember 
28 He wasn ms seventy fourth year Among his writings 
ae his wellknown books on “The Fuel of the Sun,” 
tc Science in Short Chapters,” and ‘‘®hrough Norway with a 
Knapsack ” 5 . 


We have to record the death of two distinguished Contimental 
cryptogamists, Dr F v Thumen, the well known mycalogist, 
formerly Duector of the Chemico-Phystological Experiment 
Station at Klosternenberg , andD: C M Gottsche, of Astona, 
one of the authors of the Syxopsis Hepatzcas um, “and one of the 
leading authorities on Mosses and Hepatice, in the eighty-fourth 
yea of his age A 

The Master and Fellows of Gonville and Caius College, Cam- 
bridge, have elected as Honorary Fellows the following graquates 
of the college —Alevender Hemy Green, FRS, wrackeged 
sith Wrangler, 1855, formeily a Fellow of the College, latg 
Professor of Mathematics, Yorkshire College of Science, now 
Professor of Geology, Oxford , Aithur Ransome, MD, FRS, 
First class Natural Sciences Tiipos, 1856, Physician to the Man- 
chester Hospital for Consumption and Biseases of the Throat , 
and George John Romanes, F R S , Sir Robeit Rede’s lecturer, 
1883, late Professor of Physiology in the Royal Institution of 
Great Britain 


An important conference on technical education was held at 
Newcastle on Saturday It was summoned by the Technical 
Education Committee of the Northumberland County Council 
Sir M White Ridley, the Chairman of the Council, sai that 
the scheme of the Technical Education Committees generally 
speaking, had opened out two progressive educational roads hom 
the elementary day school onward—first, for day scholar by 
means of scholarships , and secondly, for evening students by a 
graduated system of classes The work in progress under that 
scheme had already been very extensive As regarded aguicul- 
ture, there had been courses of lectures on manming land, 
poultry-keeping, faim stock, {dany work, &c Educational 
courses had been given in mining, mechantes, electricity, eogi- 
neering, ship building, &c As regarded the fishermen also, a 
very successful method had been adopted of teaching the men a 
few plain scientific facls with 1egard to coastal navigation, the 
habits of fishes, and soon After the delivery of the Chan man’s 
speech the Committee’s scheme was carefully discussed 


PRIZES and certificates in connection with the City and Guilds 
of London Institute will be presented on Monday, December 12, 
at Merchant Taylors’ Hall, Threadneedle street, by Mr Wiliam 
Anderson, F RS The Lord Mayor will preside 


AT the General Monthly Meeting of the Royal Institution on 
Monday, the special thanks of the members were returned to 
Mr Ludwig Mond for a donation to the fund for carrying on 
investigations on liquid oxygen 


MR Srreerer held a ieception on Saturday at 18 New 
Bond Street for the first display of sapphires from the Montana 
mines At the same time an assortment of chrysopiase jewels 
was exhibited, and also a black diamond, said to be the largest 
yet discovered Mı Streeter also showed, among other things, 
a collection of different specimens of peatl-bearing oyster shell, 
and some curious formations of pearls ın shell and loose, and in 
a virtely of natural colours 


In the current number of the Geologecal Magzzine itis noted 
that Mr Joseph E Carne, Curator of the Mining and Geologi- 
cal Museum, Sydney, New South Wales, who so ably assisted the 
late M: C S Wilkinson during the Mining and Metallurgical 
Exhibition at the Crystal Palace, Sydenham, in 1890, has been 
appointed by the Mimister of Mines to the post of Geologicil 
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Surveyor Mr Carne entered the service of the New South 
Véales Government 1n 1879 


Tue French Association for the Advancement of Science has 
received from an anonymous donor the sum of ,600 fiancs, to be 
given in two prizes (of 400 and 200 francs), to the authors of 
the pest memoirs contaming an investigation, according to local 
documents, of the gfre§uency of rabies, and the prophylactic 
measures m operation in a department of France, jæ Sere 
excepled, own a region (two or three departments) of France or 
of Algegia “The statistical figures must relate to ten years at 
least, and confprise the results of 1892 Manuscripts to be sent 
tgethe secretary in Paris before March? 31, 1893 The following 
pomts are noted for investigation —The number of rabid 
animals, of dogs, of persons bitten, and dead through abies, 
åse of those vaccmated at the Pasteu Institute, separate the 
cases oP: @bies in large towns from those in the iest of the 
department **meatures of sanitary policeatheir effect and difi- 
culty of application , causes of more or less frequency of rabies, 
and of vaccination , measures taken in frontier departments, &c 


e 

Dr B PasQuare has undertaken a study of the phenomgna 
and causes of the very destructive disease of the vine known as 
“ mal nero,” his obsei vations having been made chiefly m Sicily 
Tne disease makes its appearance in the form of black spots 
and streaks on the leaves Dr Pasquale finds it to be always 
accompanied by a Schizomycete, which he believes also to be 
uts cause, and which 1s parasitic, especially on the tissues rich in 
protoplasm and ın other plastic substances, such as the cambrium, 
the medullary rays, the cortical parenchyma, and the soft last of 
the axilg organs 


“Tun Botanical Gazette states that, m a repoit to the Cornell 
University, Prof L H Batley fimly establishes the commercial 
value of the electric light fo. certain winter crops, especially for 
lettuce Certain kinds of plants, which are injured by the dnect 
rays of the hght, are not injured, but may even be benefited, 
when the light passes through”a clear glass globe or though a 
glass roof Auxanometric records appear to show that the light 
accelerates giowth, but does not change its normal penodicity 
This 1s tn harmony wih the observations of Prof G Bonnier, re- 
coded in the Compiles rendus, who finds that the electe light 
promotes the formation of chlorophyll ın all kinds of plants, 
botn woody and herbaceous 


THE third appendix, 1892, of the Kew Bulletin has been 
issued It consists of a list of the staffs of the Royal Gardens, 
Kew, and of botanical departments and establishments at hone 
and in India and the colonies, 1n correspondence with Kew 


M EDOUARD BRANLY, Professor of Physics at the Ecole 
Libie des haute» études, Paris, writes to us to complain that 
experiments made by him are attributed to Mr Dawson Turner 
1m our account of “ Bhysics at the British Association” (NATURE, 
August 18, p 384) We learn thatun Mr Turner's paper, and 
in the condensed report furnished by him for publication, full 
justice was done to Prof Branly’s work The reference to Prof 
Branly was unintentionally omitted when the report was being 
cut down for NATURE 


Mussrs MACMILLAN & Co will publish immediately a new 
book by Professor Oliver Lodge, entitled ‘‘The Pioneers of 
Science ” In this volume, which will be fully illustrated: with 
portratts and diagrams, the author describes in popular language 
the history and progress of Astionomy His aim has been to 
state scientific facts and laws as simply as possible, to present in 
furn a living figue of each Pioneer, and to trace his influence 
on the progress of thought 


e 
DURING the past week barometric depressions have reached 
our western coasts with considerable fiequency As these dis- 
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turbances were passing away from our islands, sharp frosts 
occurred in the north, where the shade temperature fell as low 
as 13° ın the north of Scotland on Thursdayg December 7 The 
gales which accompanied the depressions were confined more 
particularly to tite north and west On Saturday, the 3rd 
instant, a large cyclonic disturbance appeared fiom off the 
Atlantic, and m the rear of this cold ngrth westerly winds set 
in with snow or hail showers generally , in many pats of thé 
country the snow was sufficiently heavy to interfere seriously 
with traffic The temperature continued to degre , the 
highest daily maxima being generally below the ayerag? for the 
ume of year, and at plags in the north and north east of our 
islands the maximum thermometer at times did not use above 
the freezing point For the week ended the 3rd instant the 
official reports show that the rainfall was greatly in excess 1n, 
Scotland, and rather so in the south of England apd gomé of 
the western distiicts , but m the eastein pats of Great Butaw, 
and in the north of hieland, there was a deficiency In ehe 
south-west of England the deficiency, from the beginning of the 
year, is still very great, being 22 per cent of the average 
amqunt | 


Mr H C Russe tt, ın his presidential address to the Royal 
Society of New South Wales, mentions a very curious drift of a 
“cmrent bottle” thrown from the Austrian man of-war Sarda, 
about half-way between Sydney and New Zealand This bottle 
found its way through twelve degrees of latitude and four of 
longitude to the coast of Ausiralia, two miles north of Tweed 
River, where ıt was found just eleven months after it was 
throwif into the sea Mı Russell states that fiom what 1s 
hnown of the currents, which set strongly to the south aléng the 
coast of Australia, it seems impossible that it could have 
travelled direct, and that ıt was therefore probably carried east- 
ward to the coast of New Zealand, and thence northward 
towards New Caledonia, until it got mto the current setting 
from there to the coast of Australia, a journey of at least 
2,500 miles in 335 days, and doubtless subject to many deviations 
which made its course longer and all the more surprising 


M W PRINZ, secretary of the Belgian Microscopical Society, 
has published an interesting paper on filiform inclusions in the 
quartz of St Denis, Mons, which strangely simulate organic 
structues He has at the same time discussed the origm of 
moss agates, and has repeated the eaperiments with colloid 
silica and certain salts by which very simiar appearances are 
produced The paper, which ıs illustrated with a plate, is a 
valuable contribution to the literature of a very interesting 
*subject 


Mr W Hotvanpd contributes to the December number of the 
Entomologests’ Alonthly JAfaga2zine some good practical hints ort 
sugaring Moths, he says, often come more readily when sugar 
1s applied to the twigs and branches of the trees they feed upon, 
or twigs of something nea: then food-plant, than they will to 
sugai placed on the trunks of trees, Xanthia cttsago, for 
instance, wl hardly come at all to sugar put on the trunk of the 
lime tree , an occasional one only will be got in this way, but 
by sugaring below the ups of the outermost branches all round 
the tree Mr Holland generally hnds about fifty on one tree, 
besides other species In the case of Xanthia ausago again, 
the best place to sugar is along the outside of the beech wood 
beneath the ends of the overhanging branches, or on the 
twigs of the hedge below them Mr Holland has repeatedly 
taken about I00 ina nightin this way, when trunks sugared 
mside and outside the wood have not yielded one specimene 
Other things may be got ın the same way by selecting the place 
according to the species wapted Among other points to which 
he calls attention is the necessity of recognizing early what is 
going to be a species of the year, fo. every ygar brings some 
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particular kind enore plentifully than usual The sugar Mr 
Holland uses 19 ‘‘ Egyptian raw,” a date sugar This 1s very 
dark and gteong stuf, sand-hke, and free from Jumps, and ıt 
mixes easily without boiling Ele simply Mixes it with beer, and 
then adds a diop or two of essence of peats just before starting 
out There 1g rum encigh in good sugar, and to add more 
18 onty to malg the moths diop off before they can be bagged 
‘«Jamaica foots’ 18 a good sugar td, but it 1s lumpy and needs 
boiling, Old black treacle will do fairly well as a bait, but 
‘golden syrup” Mr Holland believes to be a fiaud Beet- 
root guigars, or refinetl sugars, are of course bad, and if he 
happens to be in a p ace where he can get only these, then, 
and then only, he adds rum 


° 
Tarsecondvolumeofthe Transactions of the Leeds Naturalists’ 
Club, to which we referred last weeh, includes an interesting 
pape" On the stigcture and life history of a fungus, by Mr 
e Haold Wager, assistant lecturer and demonstrator ın biology, 
1y the Yorkshire College, Victoria University The paper deals 
with a small microscopic fungus, Peronospora parasitica, as a 
type of the fung: Mr Wager points out that, although in 
some 1espects this may not be the best type for the pur pore, ıt has 
the advantage of havin@ a comparatively simple structure and 
method of development easy to understand, and serving as an 
excellent introduction to the morphological study of the fung! 
This type ıs also the more interesting because many structural 
details, which are fully described by M: Wager, have been 
more fully worked out init than in any other The paper 1s 
carefilly ulustrated, and the author gives a useful summary of 
the nethods employed in the examination of the vaiious 
stiuczares he mentions 


A NOVEL utilization of aluminium 1s that for the construction 
| of akumimum slate-pencils Mayor von Sillich, of Meiningen, 
found that aluminium gives a shoke on a slate, and a German 
company has undettal-en the manufactare of pencils based on 
that fact They are 5mm thick and 14mm long They need 
no pointing, and are well-nigh mexhaustible and unbreakable 
The wuting, which 1s as clear as with ordinary pencils, 1equnes 
a htt e more pressure It can be erased with a wet sponge 


A COLORIVETER for compating the mtensity of colour ina 
solut.on with a stanaaid solution has been constructed by 
Papasogh It consists of two graduated cylindiical vessels of 
equa! diameter, through which light 1s transmitted from below 
A vertical telescope fixed above the tubes shows the two halves 
of the field equally illuminated if the amounts of coloration ae 
the same If they are not, the heights of the liquids m the 
tubes can by a simple contrivance be so regulated that the colours 
have equal shades’ Under these conditions, the concentration 
of colouring matter 1s rversely proportional to the length of the 
column of liquid tested 


THE Trinidad Field Natualists’ Club has held its first 
annual meeting and has evidently good reason to congratulate 
itself on its success, waich has surpassed the highest expecta- 
tions of the members Mr Caracciolo, the chairman, in his 
presidential address, 1eminded the club that the gardens, 
plains, mountains, and rivers of Tiinidad swarm with animal 
forms, about a good many of which very little1s yet known 





Tue latest instalment of the Transactions of the Institution 
of Engineers and Shipbuilders in Scotland includes the addess 
by Mr Robert Dundas, president, at the opening of the pre- 
sent session Speaking of railways, Mr Dundas said that a 
contmual improvement in rolling stock generally can be noted 
Lager and more commodious cairiages are gradually taking 
the place of the smaller ones, and there ts a marked increase 
m the application of the bogie principle, which does well, 
and makes an easy running carriage when properly constructed 
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“t Long carages,” said Mr Dundas, ‘‘canndt be built to go 
round ordinary curves without either a bogie er radial axle , 
and between the two experience leaves very little dleubt as to 
which 1s the better ©The radial axle is an awkward arrange 
ment, and does not act with the same smoothness as a well- 
constructed bogie with properly baldhced springs to regulate 
its motion, and a bogie of short wheel base 1s nob so good®as a 
long one, the whcel base*should always be more than the 
gauge to produce good results There is no better ,test to 
determine what is good or bad ın rolling stock than the effect 
on the permanent way ” s . 


A VALUABLE paper on the copper resources of the United 
States read by Mr James Douglas before the Socigty of Arts 
on November 30, 18 printed in the current number of the Society’s 
journal Mr Douglas notes that though for many years no new 
copper mine has been opened, the larger and richer ones, which 
have been able to maintain existence ın the face ofedepregsede 
prices, are directing their efforts, not so much towards incregs- 
ing their capacity for production as towards reducing the cost of 
reduction, saving, as far as possible, the precious metals asso- 
crated with their ores, and securing for themselves the profits 
which have heretofore been made by the refining companies, to 
whom they sold their furnace material ‘‘ The effect of this 
change of policy,” said Mr Douglas, ‘‘ may tell upon the mar- 
ket Tt certainly will affect the copper refineries of this country 
and the continent It would seem, therefore, that the era of 
rapid expansion is drawing to its close, and a healthier one of 
economical treatment 1s being inaugurated The demand for 
copper 1s so gieat, that, if this policy be pursued by the large 
existing mines, there will be room for the appearance of new 
competitors, without imminent usk of over-productién gi 


Mr W J L ABBOTT contributes to the new instalmeat of 
the Proceedings of the Geologists’ Association an interesting 
note on the occurrenceeof walrus in the Thames valley Tyche- 
chus rosmarus, Linn , has been recorded fiom several places on 
the east coast, from the Dogger Bank, and fiom the peat near 
Ely In the Thames valley it was discovered at a depth of 33 
feet 2 inches during the excavations for the new London Docks 
It was, however, considered to have ‘tumbled down from 
above,” and so was passed by In 1888 Mr Abbott saw a 
tusk taken out of the gravel in the course of excavations for a 
wharf m Upper Thames-street , ıt was associated with bones of 
pachyderms Although he felt sure of its identity, he was 
unable to procure the specimen, probably because his eagerness 
to obtain it manifested itself to the workman, who immediately 
affected that he would not part with it Not long afterwards, 
1n an excavation between Leadenhall and Fenchurch streets a 
number of bones were taken out of the gravel which underlies 
the peat, which in turn underlies the Roman layer The upper 
part of the gravel is stained somewhat by the peat, as are the 
contained bones Amongst the latter there was a large part of 
the skull of a walrus, with one tooth still left 27 setz, the others 
having been destroyed in the rough usage to which ıt had been 
submitted in bygone times The state of preservation 1s seen 
to be exactly similar to that of the other bones found with 
it, while its position, Mr Abbott thinks, leaves no question 
as to its Pleistocene age He holds therefore that in future 


Lrachechus 1 0smaius should be added to the Thames valley 
fauna 


AT the meeting of the chemical section of the Franklin 
Institute on October 18, Mr Palmer read a note on a lilac 
colour from extract of chestnut He said that in experiment- 
ing with a commercial extract of chestnut wood, with the idea 
of making galloflavine therefrom, he had obtained an unlooked- 
for result The extract was somewhat fermented, that 13 a 
pa-t of the tannin had been changed into gallic acid , and the 
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design was to cênvert this gallic acid into galloflavine by the 
Hual method A solution of the 51° extract was made strongly 
alkaline with potash, and subjected to the agtion of astream of 
air for about ten hours The temperature, meantime, was kept 
below 50° F Atthe end of the period of oxidation the potash 
was neutialized with acetic acid The solution so obtained was 
gested for galloflavipe By working therein cotton and wool yarns 
with the addition of potash alum While no yellow colour was 
obtained,,a clear, bright hlac was developed on both the 
animaf@nd the vegetable fibre The body giving this colour has 
notas yet beon separated from the oxidized extract 


e 

eA BOOK entitled ‘‘Mind and Matter an Argument on 
Thesm,’ by the Rev James Tait, of Montieal, has been so 
„well received that a third edition, revised and enlarged, ha, 
just been issuedg(London C Griffin and Co) Whatever may 
be said*ofMr Tait’s theology, he has a good deal to leatn as 
toethe temper in ‘which the consideration® of scientific problems 
should be approached It seems a little foolish, at this time of 
day, to talk about the “horrible plaudits” which ‘‘ have ac- 
companied every effort to establish man’s brutal descent ” 


A PAPER embodying various suggestions to travellers was 
read at the June meeting of the Queensland branch of the Royal 
Geographical Society of Australasia by Mr J P Thomson, 
the honorory secretary of the Society ‘The paper, revised and 
enlarged, has now been reprinted from the Society’s ‘' Pro- 
ceedings and Tiansactions ” 


THE Society for Promoting Christian Knowledge has igsued a 
new edition of ‘Sinai from the Fourth Egyptian Dynasty to 
the Present Day,” by the late Major H S Palmer The litle 
book has been revised thioughout by Prof Sayce 


Messrs, Newton & Co have issued a catalogue of science 
lanterns, magic lanterns, dissolving view apparatus, and lantern 
slides, manufactured and sold by them The catalogue 1s ac- 
companied hy a supplementary hst for season 1892-93 


THE additions to the Zoological Society’s Gardens during the 
past week include a Lesser White-nosed Monkey (Cercopithecus 
petamista 8) from West Africa, presented by Mr W H 
Henntker, two Great Kangaroo. (Macropus giganteus 9 9) 
from Australia, presented by Sir Francis Wyatt Truscott, 
JP, FZS ,a Common Chameleon (Chameleon vulgaris) 
from North Africa, presented by Muss [ruéfitt, a Sykes» 
Monkey (Cer copuhecus albigularts 9) hom West Africa, 
deposited 








OUR ASTRONOMICAL COLUMN 


COMET HOLMES (NOVEMBER 6, 1892) -—Computations of the 
orbit of this comet show now that it 1s an ellipuc one, the period 
extending to 6 78 years, very nearly the same as that of Wolf 
Comet, 1884 IIX -r891 II ‘The time of perihelion occurred 
on June 20 7357 of this year, and the comet’s orbit may be 
mentioned as lying wholly between those of the planets Juptter 
and Mars 

‘Lhe following elements and ephemeris are due to Mr A 
Berberich, and are derived from observations made on Nov- 
ember 9 (Karlsruhe), November 18 (Hamburg), and November 
25 (Berlin) — 


Elements 

Epoch 1892, November 25 5 Berlin M T 
M = 22 56 36 

w-Q = 1812 148 

. 8 = 331 4 232p Mean Equator, 1892 0 

z = 20 39 38 
$= 23 9 06 , 
a = 523 335 

log @ = 0 554151 

° 


ou 
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A New Comet (BROOKS, NOVEMBER 20) —Gn if evening 
of November 20 a telegram was received at Kieleannouncing the 
discovery of a new comet by Brooks on November 20 „Its 
position on November 20 875, Greenwich M T was given®as 
RA izh 57m 40s, Decl +13° 25’ Its physical appearance 
was described as ‘‘ circular, diameter equal to 1’, bughter than 
a third magnitude star, some eccentric condensation, no taib” 

From observations made on November 21,924, ande26, Prof 
Kreutz has found the following elements ang epgeMeris, which, 


has been communicated by a Kiel circular post-card —~ © 
Elements 
= 1893, January 6 953, Berlin M T 

w = 84 245 

& = 185 107 

z = 143 186 

logg = 0 08130 

Lphemerts, 12k Behn MT 

1892 App E a ae Deel Log A Br 
Dec 8 13 28 54 +24 18 5 o 0876 23 
12 13 39 55 28 205 © 0449 29 
16 13 54 6 33 171 © OOla 37 
20 I4 13 17 39 193 9 9559 46 
24 144i 4 46 301 9 9126 57 


A New Cover — fhe comet which on the 24th was dis- 
covered by Mr Freeman 1s now supposed mcst probably to be 
a nebula 


THE CHANNELS OF Mars —In our Astronomical Column for 
Novembei 17 we iefeired to the most 1 cent hypothe es that 
had been put forward with respect to the doubling of the channels 
on the suface of Mars Another suggestion has lately come 
under our notice, and this, although explaining the phenomena 
in quite a different way, has a point or two n its favom This 
explanation appeared in the Sanghar Aleicury on October 14, 
and was written by Mr T W Kingsmill, the following being 
a brief summary of the main points — 

As Mars revolves round the sun, under the rule of gravitation, 
she must have tides on her surface, and yace her moons are not 
sufficiently large to cause any sensible rise, her tides must 
be mostly solar Now the best views we have of this planet 1s 
when he 1s in opposition, that is when we are interposed 
between him and the sun, so that we should always see him 
best at high tide The writer then makes rather a strong point 
of the great eccentricity of the orbit of Mars, and the conse- 
quent heavy fall which he makes when plunging towards the 
sun Situated further from the sun than we are, Mars of course 
must be reckoned as an older member of tur system, and since 
he ıs smaller than our earth, it 1s only natural that his surface 
crust would be thicker than ours Granting this then the 1n- 
ternal pulp would not have such a powe: to compensate for 
this rapid fall, as our earth does inteinally, for there would not 
be much of it, so that an external compensation, assuming the 
crust Lo be too thick to alter its form, would have to take place 
at the surface On the surface of course the water ıs the only 
available power, therefore we should expect, to put it in Mi 
Kaingsmill’s own words, ‘‘that the water in the ocean would be 
projected into the Martial hemispheres, and as the planet 
approached the sun, solar tides would sweep round the planet , 
that the canals should sometimes appear and sometimes be 
duplicated 1, only what à priori might be anticipated ” 

those interested in this question wil be glad to hear that 
M Stanislas Meunier (Comptes rendus for Novembe: 21, No 
2t) has been continumg his experiments on this subject, which 
we referred to a fortnightago He finds now that by employing 
a metallic sphere instead of a polished mirror, and covering its 
surface with the veil as he aid his formgr experiments the 
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Ephemerts Berlin Midnight results are mone striking, and bring out more ciearly the pheno- 
Se , RA Decl Log a Log® mena really observed on the planet’s surface 
m's o s e ASTRONOMY AND ASLROPHYSICS —The November numbe 
Dec 8 40 45 33 +35 a 6 o 2580 o 3958 | of Astionomy and Astiophystcs, amonggnany of its interesting 
2 46 3 35 i 4 aiticles contains one by Prof Pickering on the lunar atmo- 
34 35 g 4 sphere, which will be rgad with much interest Accompanying 
a 47 7 35 95 606 o 3081 the article 1s gn 1llustration of the recent occultation of Jupiter, 
: 47 4 35 37, 0269 3991 | at Which ume a dark band tangent to the moon’s surface but on 
3 4 7 34 590 œ the planet was noth observed and®hotographed Prof Coakley 
. = n F oH 6 writes on the ‘‘ Probable origin of Meteorites,” the conclusions 
e 


which he draws teferrmg their origin to prehistoric lunar 
eruptions 

Peof Hale, in addition to several articles on solar physics, 
describes generally the proposed new giant Chicago refractor, 
and from all accounts the obseivatory when finished and ready 
for work will be operated ly simply pressing buttons, the 
observing chair will be entirely eliminated, the floor of the 
observatory, capable of motion in the vertical direction, serving 
the purpose Mr W W Campbell gives rather a lengthy 
accdunt, of his Sbservations on the spectrum of the late Nova, 
ahd thè result may be summed up in the words, “While the 
hypothesis of two bodies quite generally satisfies the observa 
tions, and has the further very great advantage of simplicity, 
there are a few not unimportant points furnished by the photo- 
graphs which favour the existence of three or four bodies, two 


or three yielding byght line spectra and one a dark line 
spectrum ” 


A New OBSERVATORY —M S de Glasenapp recently 
announced to the French Academy of Sciences that a new astro- 
nomical observatory has been erected at Abastouman, in the 
government of Tiflis The observatory has been called Géor- 
gteroskaja, in honour of 1s founder, and it is situated at a height 
of 1393 metres above the level of the sea, is terrestrial co ordi- 
nates being latitude + 41° 45’ 43” longitude, east of Paris 2h 
4im 585s At present 1 is provisionally supplied with a 
refractoreof avout nine inches belonging to the St Petersburg 
University Work has already been begun, and from all 
accounts the s:tuation seems to be most favourable, many double 
slars measures having been obtained, which in ordinary circum- 
stances are accounted very difficult objects with such an aper- 
ture lie observatory was opened of August 23 of this year 
and up to November 5 as many as 4co double stais have been 
measured, omitting observations of the total lunar eclipse and of 
some phenomena of Jupiter’s satellites 





GEOGRAPHICAL NOTES 


Dr KARL DIENER has returned to Vienna from his geological 
expedition in the Himalayas, which has resulted m important 
additions to the data available for a geological descrip'ion of 
the great mountain system In June the expedition commencea 
work m North Kumaon, crossiug the Utadurrha Pass (17,600 
feet), and after more than three months spent amongst the 
border ranges of Tibet, returned to India by the valley of 
Alaknanda For a month the party never camped at a less 
height than 14,500 feet, and the highest summit reached was 
over 19,000 feet 


Dr NANSEN 1s threatened with a serious rival in Lieutenant 
Peary, who has obtained leave from the United States Navy for 
three years to be spent in Arctic exploration The base of his 
projected journey would be the farthest point reached by him 
on his 1ecent journey tn Greenland, and “an incidental object ” 
would he to reach the pole by travelling over the frozen surface 
of the sea which he believes to surround it 


FRIEDRICH HELLER VON HELLWALD, well known asa writer 
on geography and ethnology, died on November 1, aged fifty years 
He was born at Padua, and grew up with an equal knowledge 
of German and Italan, a fact to which much of his ultimate 
success as an author may have been due He was an officer in 
the Austrian army, but devoted most of his time to historical 
research and literary work Hs earliest work, ‘‘ Amerikanische 
Volherwanderung,” appeared when he was twenty-four years of 
age, and later he wrote on the Russians in Central Asia, the native 
people of various parts of Asia, the history of civilization, and 
other subjects His “ Die Erde und thre Volker” formed the 
basis of Stanford’s ‘‘ Compendium of Geography and Travel ” 
For many years Lellwald edited the geographical journal Das 
Ausland, 
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Carrain H L GALLWEY, vice-consul for @he Oil Rivers 
Protectorate, gave, at the meeting of the Royal, Geographical 
Society on Monday, a detailed account of his travels in the 
Benin country, of which notice has already ‘been taket in this 
column (vol xlvı p 6%) lhe fact that some of the deltaic 
streams are clear and transparent, while the Nige: water is very 
muddy, makes it probable that they are small mdependent 
rivers An account of a visit to Benin city gives ‘spme idea of 
the decadence of native WesteA frica since the time of the early 
writers on the region, if these were to be trusted 


Mr E WILKINSON read a paper onthe Kalahari deseft, at 
the same meeting It described a waggon drive thiough part 
of the desert area in company with two others, whose names Weie 
disguised under intuals Although great scarcity of surface- 
water was found, and the draught oxen and horses had some- 
times to be watered from “sucking holes, ’ where nativés sucked 
up the water and filled the buckets fiom their mouths, the land 
was fairly well grassed ın most parts, and Mr Wilkinson 
believes it possible that ıt may subsequently become useful for 
grazing A rough geological survey of the district passed over 
was made Granite covered a large part of the surface, and 
appears to be the bed rock of the whole district examined Hard® 
crystalline siliceo-calcareous beds and highly-altered ferruginous 
shales, as well as quartzite were also found, but vast accumu- 
lations of blown sand nashed the true geological structure in 
almost every place ° 


THE Geographical Society of California claims to have 
achieved ‘‘an immense success” The Society was incorporated 
on December 11, 1891, for “the acquisition and dissemination 
of scientific geographical knowledge,” and has already achieved 
a membership of 4co Monthly ’ectures have been given, anda 
bulletin has l een published We hope that a society which has 
begun so well will fulfil the Latin proverb which .t has adopted 
for its motto, © Vores acgunat endo” ý 


THE ANNIVERSARY DINNER OF THE ROVAL 
SOCIETY 


e 
THE anniversary dinner of the Roval Society was held on the 
evening of St Andrew’s Day at the Hôtel Métropole It 
was more largely attended than any previous anniversary dinner, 
covers being laid for about 230 The char was occupied by the 
President, Lord Kelvin On his right were Mr Shaw Lefevre, 
M P , Sir James Paget, the Italan Ambassador, Prof Raoult 
(medallist), Sir IT Ro coe, MP, Su James Lister, Lord 
Justice Lindley, Sir B Samuelson, Sir A Moncrieff, Sir U 
Kay -Sbuttleworth, M P, Sir C E Bernard, the Dean of St 
Paul’s, Mr John Hutton, and Sir H Acland On the left of 
the chair were Mr Aithu Acland, M P, Prof Huxley, Mr 
James Bryce, M P , the Swedish Miniter, Lord Ashbourne, Sir 
G Stokes, the Treasurer of the Society (Sir John Evans}, Mr 
Alma Tadema, Sir R E Welby, Mr Herbert Gardner, M P, 
Sir Godfiey Lushington, Mr Bryant, and Dr Mackenzie The 
vice-chans were occupied by Sir B Baker, Prof Robeits Austen, 
Lord Rayleigh, Prof M Foste:, Sir A Geikie, Mr Norman 
Lockyer, Dr Pye-Smuith, Prof Vires, and Mr Rix (assistant 
secretary) ‘Lhe first toasts were ‘The Queen and the Prince 
and Princess of Wales,” and ‘‘Ifer Majesty's Ministers and the 
Members of the Legislature ” 

Mr Shaw-Lefevie, in the comse of his reply to the latter, said 
that men of science as a rule were unwilling to abandon the quiet 
fields of research in order to launch on the stormy seas of 
poliucs , and if they were willing, they were too philosophical to 
swallow the creeds of ether political party Ue thought that 
the two older Universiues might help in thts matter, and do 
more to justify then right of representation by emulating the 
example of the London University in returning men of science 
to Parhament If there was any man in the country whose 
presence in the Louse of Commons would add toits quality and 
power, it was Piof Huxley 

Mr Acland, in proposing the next torst, said,—I have to 
propose to those who are here present, and who do not bear the 
utle of “FRS,” the toast of “lhe Royal Society ”—a 
society ancient, independent, distinguished, and most beneficent 
in uts operations dung a course of more than two centuries 
Why I, a mere politician, have been selected to propose this 
toast I do not know In loohing over a list of the late proceed- 
ings of your society a day or two ago, I tried to discover some 
links between yourselves and the Education Department, over 
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which I preside Wcame across the words, “ On characte: and 
bebaviour,” and I thought that that looked hke the kind of 
language which we employ in our mstiuctions to her Majesty’s 
mspectots of schools But it was not so ¢ The subject to 
which the words had reference was “on the character and 
behaviour of the wandering cells of the frog, especially in 
elation to micro organisms” I feel that I must fall back upon 
some more substantial ligks than that, and I fall bach upon the 
fatt that I have the H®nour to preside over certain institutions 
ın which membeis of your society aie engaged There is the? 
Dean of the Royal College of Science at Kensington, Prof 
Huxley ane your foreign secretary, Sir Archibald Geikie , 
and, altogethergincluaing those who examine for us from tine 
to time, there are something like thirtye members of the Royal 
Safiety who are connected with those institutions, and I con- 
siae: it a very high honour to be linked with institutions with 
which they are connected Whether some of my friends at 
Kengington look on their connection with the State in the same 
hight, I dg not kn®w = When I have the honour of going over 
the daboratosieg of py friends, Prof Thorpe and Prof Rucker, 
But as far as th@ present connection 
with the State goes, the Royal Society do most admirable service 
They act as unpaid judges for the administration of a sum of 
44,000, which the State would find* it very difficult to 
admimster on its own account, and they do the work m 
so impartial and admirable a manner that no man in his 
senses could complain There is one other lınk between us 
‘Lhere are present here a large number of men who are 
interested in the work of education, and I think they will 
agree with me that we have one great task before us Between 
the Univeisities and the University Colleges with which most 
of taem are connected and the great sphere of elementary edu- 
cation theie hes a large region, at piesent unorgamzed and 
chaotic, which we want to organize and brmg into worjing 
order as soon as possible There are many men of science in 
these collges who often greatly regret to find willing lads, with 
the? highest scientific capacity, brought under their notice and 
care, whose only lack 1s a lack of adeq sate educational prepara- 
tion for then work Iti that which we want to remedy, and if I 
am enabled to tahe however humble a share in remedying it, I 
shall be proud of the task We want to engage in the tash of 
the veclamation of waste, and one of the most setious of all 
wastes 1s the waste of intellect For those lads who go to our 
colleges ın every part of Great Buitain and Ireland we want 
to hold out one gieat possible goal—the blue riband of science— 
the titleof Fellow of the Royal Society You at any rate in 
your scientific honours have no distinction of class, and, as your 
medallists to-day will testify, no distinction between one country 
and another Yeu regard all as equal when you adjudge your 
honouis to the fittest men to bear them I connect with this 
toast the name of your distinguished President, Lord Kelvin It 
was truly said some nine years ago when his claims were urged 
for the Copley Medal,” “there 1s scarcely a branch of physical 
science to the substantive advant-ge of which he has not con- 
tributed” , and I understand that while he has touched both the 
highest and the most abstruse subjects, he has not fatled to con- 
descend even to humble matters lhe the domestic water-tap 
Among those of you who know far better than I do what Lord 
xelvin has done, both for abstruse science and for the welfare of 
mankind, there can be no limit as to the value of his work to 
future generations dam sure that he himself cannot possibly 
say how great the value of what he has done may be in the far- 
oft future But I understand from Sir Archibald Geilue that 
your president has attempted to put a limit to the in- 
quries of the geologists, when they look into the 
hackwird past He has definitely sard that in looking bach- 
wards they must not go beyond the moderate lumt of twenty 
million years I understand that thisis a grievance on the part 
of the geologists, but I hope that the President will not give 
unnecessary pain to his geologica! friends In the draft of the 
preamble of your chartei—it was drafted by Sir Chiistopher 
Wren—it was said Fellows of the Royal Society, by “therr 
labours in the disqui iuon of nature, would try to prove them 
selves real benefactors of mankind” I give you the toast of 
“ The Royal Society,” coupled with the name of Lord Kelvin, 
an@ I assert that your present President has done his part in 
proving himself a benefactor of mankind 

The Chairman, m replying, said,—TI ghank jou very heartily 
for the kind manner ın which you have received this toast I 
feel the honour you do me, but I also feel my meapacity to cay 
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what ought to be said for so great an (stitution I can 
only say m my own way that I believe the Royal Societg, 
as an institution, has up to the present etime persevered in 
well doing, and tid been successful in its efforts The 
Royal Society hag certainly endeavoured to carry out the objects 
ofits msuitution—namely, to mqune into natural knowledge and 
the improvement ofat The mode of carrying out that object 
was carefully considered, no doubt, by those who founded the 
Royal Society , and they determined to hol@ regular meetings? 
partaking somewhat of the character of a debating society-— 
meetings where discussions could be raised by questions pre- 
sented, and the truth arrived at thereby That obfect Bis been 
carried out from the inception of the Society to the present day , 
and the society has bee imitated by othe: societies over a 
large part of the civilized world Indeed, the Royal Sociely 
itself only followed in the path of other learned societies in 
Italy, which had determined that by personal discussion 
of questions in regular meetings truth might be arrivedat whych 
otherwise might be lost We often find complaMts thgt greetings 
ofsctentific societies are unsatisfactory We haye evgn eomplaipts 
that the 1mportant duty, the publication of their proceed ngefor 
the rest of the would, ıs not altogether ideally perfect Some 
who desire the piogress of science above all, and heartily wish 
success to the Royal Sotiety, think that the society ought to be 
a body for merely i1ecording and indexing the work that has 
been done all over the world That 1s a part of the work of the 
Royal Society which 1s not neglected The council has had 
most anxious, careful, and laborious consultations from year to 
year with reference to this work-——not only as to the publication 
of its own transactions and proceedings, but as to the catalogu- 
ing and indexing of the pioceedings of scientific bodies and 
scientific workers all over the world One very important part 
of the work of the society consists of the cataloguing of all 
scienyfic papers published , and a very dry and fatiguing subject 
it is to work upon The difficulty heie 1s enzdarsas de 1 ichesses 
To get the titles only of these papeis is itself a truly H®culsan 
tash If the Royal Society had not only capacity, but had alto 
great funds at its disposal, it would mahe short work of this task 
It would not only mdex, ıt would publish the papers and 
would put them im such a form that any one could find 
lis own particular subject at once, and the paiticular 
volume and page m which it was treated This is an ex- 
ceedingly difficult subject, but the first necessity 1s funds, and 
1f those were supplied all the rest would follow The publish 
ing and mdexing, however, 1s not the only work of the society 
The hfe and soul of its work is in its meetings and discussions, 
and whoever has not felt the stimulus of attending those meet- 
ings has hardly yet found out the spirit of scientific enquuy 
For myself, I say the fact that we can attend meetings of the 
Royal Society, and hear papers on subjects very far removed 
from the subjects of ovr every-day work, 1s a stimulus which 1s 
of the highest value The worker who has heard what other 
people are doing goes back to his work With something which 
may help him in it, which, at any rate, brightens his life, and 
makes the drudgery and heavy work necessary for success in 
any scienufic investigation less irhsome and dry For myself I 
may say that my connexion with the Royal Society, extending 
over a great many yeats, has been one of unmtaed benefit and 
pleasure, and has given to me some of the happiest of those 
pictures of knowledge and memory the possession of which 
constitutes so much of the delight of, life Mr Acland 
remarked upon my having been hard upon the geolo- 
gists I do not think that I have actually been so I do 
not believe in one science for the mathematician, another for the 
chemist, another for the physicist, and another for the geologist 
All science is one science , and any part of science which places 
uself outside the pale of the othe: sciences ceases for the ume 
being to be ascience The sooner it returns to the pale of the 
other sciences the better , and when all aie working for a com- 
mon good the better it will be for the progress of each 

Prof Huxley, ın proposing the next toast, said that he had to 
discourse on the meiits of the gentlemen to whom medals had 
been awarded There was one the adequate treatment of whose 
merits would occupy the whole avaiable time, and yet Mr 
Sha v Lefevre wished him to say something about his capacity 
to become a legislator and also to give an opinion upon geð 
logical ume He would answer the fist interrog ution by telling a 
story When he was a very young man a solicitor in large practice 
discovered 1n him what that gentleman believed qualities that would 
command success at the Bar, which he had never discovered 
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himself, and pi@posed to advance him an income for a certain 
number of yeas until he could pay the amount back ont of the 
fees he was sure to earn He was sorry to say his reply was 
this, “Siar as I ufderstand myself, my faculties are so entirely 
confined to the discovery of truth that I hfve no sort of power 
of obscuring it” W.th regard to political life, the absolute 
contradictions that wer made by politicians of opposite sides 
upor matters of fact were absolutely fatal to his chances ina 
political caree1 Coming to the sujyject of the toast, he naniated 
the history of the Copley medal A bequest of £100 was left 
to thee Society 188 years ago by Godfrey Copley, a Fellow 
of the Society, for improving natural knowledge The 
medal was thiown #pen to all the world, a step much 
disapproved by certain narrow-minded peisons at the time, 
bat that step was the real reason why, a century later, Sir 
Humphry Davy could really call it “the ancient olive crown of 
the society” The value of the medal was originally fixed at 
45, people being able to get five per cent for their money in 
those halcyon days He did not hke to dwell upon its appre- 
ciation now lest tlee County Council should pit in a claim for 
unearne@increment The medal had tertamly done nothing 
fpr itself, the appreciation of its value had arisen entirely from 
surrounding circumstances, the chief being the wisdom and 
integrity of some eighty successive councils A complete list of 
the awards was published every year Going back one hundred 
yeas from 1887—he had a reason for not taking a later date— 
the century began with*John Hunter, and finished with Joseph 
Hooker Between them was a galaxy of the heroes of science, 
French,German, Scandinavian, Italian, American, and English , 
and, although one star might differ from another star in glory, 
none was unworthy of its place in the constellation The 
present council had not fallen below the standard of its pre- 
decessors , there was 0 biologist, no scientific physician, no 
anthiopologist, no archeologist to whom the name of 
the gllustrious Rector of the University of Berlin, 
Rudolph Vuchow, was not familiar No one had done 
more to ut pathology on a scientific foundation, no 
one had done mone for critical anthtopology, especially in con- 
necgon with archeology Without venturing on the dangerous 
field of politics, he would add that these merits were, to his 
mind, greatly enhanced by the fact that Virchow had never 
merged the citizen in the philosopher, bùt amidst great dtfhcul- 
ties and with undaurted cou1age, he had taken an active, a 
disinterested, and a thoroughly mdependent course ın the 
Legislature of his country The next medal in order of age 
was that founded by Count Rumford at the commencement of 
this century, on equally cosmopolitan principles, but limited 1n 
scope to the physicc-chemical sciences In these sciences 
hardly anything had attracted popular attention more ot recent 
years than the marvellous power which spectroscopy had placed 
in our hands to discern the chemical composition of bodies 
which were millions and billions of miles away, and, for 
anything we knew to the contrary, these minate and careful 
inquiries into the constitution of stars might be post-mortem 
examinations In the accurate examination of stars by the 
spectroscope, he undeistood from others that Dr Dunks, of 
Sweden, had laid secure foundations fo. all future investiya- 
tions The Royal medals were founded by the Sovereign some 
sixty-odd years ago, were now maintained by her Majesty, and 
were confined to Buitishsubjects There were two medals every 
year, and they were usually allotted one to physical and 
chemical science, and the other to "biological science They 
were usually given to younger men, and it way so in his own 
case foity years ago The value of the medal was inexpressible 
to him In his younge: days, 1f a man took to sctence, it was 
thought he was going to the bad The receipt of the medal 
made an entire revolution in the minds of his friends , and he 
was a i1espectable person from that time On the present 
occasion the first of these medals was awarded to the present 
Duector of the Astronomical Observatory ın Oxford, Prof 
Pritchard, and he was told that there was no observatory in the 
thiee kingdoms in wh ch so much admirable work of obsei vation 
was beng done Only ashort time agothe Royal Astronomical 
Society awarded its gold medal to the Director of the Oxford 
Observatory He was further told that the director was tach- 
ling what he understood was one of the most difficult pieces of 
astionomical work—parallax dete:mination , and that he had 
already printed off more stars than anybody else Besides this, 
he was hard at work on the great international chart of the 
heavens It was obvious that this gentleman must be in the 
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full vigour of youthful energy, and therefore he treated with 
contempt a rumour that had reached him that the director was 
in his eighty-fourth year They would join with hum m wishing 
Prof Pritchard a long continuance of thé health ah@ strength 
which were turned te such splendid account The second of 
these medals was awarded to Dr Langley, of the University of 
Cambridge, for the long-continued ai very valuable physiolo- 
gical researches There was a familiar phenomenon observable 
before sitting down to dinger, and known as watering of the 
mouth Ifıt were possible to determine the exact condition of 
that operation in physiology the exact knowledge would be a 
key to an immense range of the secrets of Nature It was these 
problems that Dr Langley had been investigating, and hg had 
come nearer to their solution than any one else The Davy 
medal was awarded to adistinguished French savant, M Raoult, 
whose work was considered of the highest importance, and he 
rejoiced that the recipient of the’medal was present he Dar- 
win medal was instituted in honour of one of his best and dearest 
friends, and ıt was now conferred upon a man who was one of the 
stanchest friends he had had for the last forty years He might 
fauly appeal to Sir Joseph Hooker’s present activity, put ham 
down also among the young men, and thereby save the credit of 
the council in the matter of its own regulation To those who 
knew the ‘Life and Letters of Darwin,” talk about Sir Joseph 
Hooker’s right to the Darwin medal was as futile as the attempt 
to judge Manhus in sight of the Capitol He knew no more 
remaikable example of life long devotidh, of stores of informa- 
tion laid open, of useful criticism, and of still more useful en- 
couragement, by one man to another, than that exhibited by Sir 
Joseph Hooker ın this picture It might be that even the man 
whose motto was ‘It’s dogged as does it,” and who so pa- 
tently laboured for half a lifetime at the great fabric of the 
origin of species, might have fainted by the way without this 
friend’s aid And assuredly Hookers great study of geogra- 
phical distnbution was a most important factor m Darwin’sgvork 

It lay in the eternal fitness of things that Wallace and Hooker 
should receive the Darwin medal , and that these oid goung-men 
should give it a heightened value for the yoyng young men to 
whom it would hereafter pass 

Prof Raoult returned thanks, speaking in French 

Dr Langley responded for the other medallists and himself 

Sir James Paget briefly proposed ‘‘ The Guests ” 

The Swedish Minister, in responding, said--The honour to 
be your guest and to paiticipate with you in the celebration of 
this interesting day cannot be more thankfully felt than by me, 
who still has to consider this favour, above all, as a compliment 
to the country where you have selected this year your Rumfoid 
medallist This distanction to my fellow-countiyman, Prof 
Dunér, whose meiits Prof Huxley has so eloquently explained 
to you, 1s a new link in the long chain of tokens of sympathy and 
appreciation fiom this society to scientific Scandinavians, a 
chain of which one of the oldest Jinks is the creation of the Linnean 
Society More than a hundred years have passed since, and in the 
meanture many syslems have been altered, and, especially in 
the last twenty years, those alterations have so closely followed 
the one upon the other that we laymen have been accustomed 
to beleve we were entitled toask every new morning, ‘‘ What 
great discovery will this day bring?” In one depaitment, how- 
ever, scientific men as well as laymen cannot admit the poss.- 
bihty of any alteration, and that 1s in our conviction and belief 
that this country occupies a prominent place in the universal 
scientific movement—a pioof of which, among many others, 1s 
the fact that no other institution in the world encourages as 
much as does this society other countries’ scientific researches 

Mr Alma-Tadema also responded, remarking in the course 
of his speech that there was no art without science, neither was 
there any science withcut art and that art coloured life as the 
sun colours the flowers of nature 





AZOIMIDE 


AFURTH ER communication concerning azoimidg, the interest- 

ing compound ofhydrogenand mitiogen, NaH, discovered two 
years ago by Prof Curtis, 1s contributed to the current number 
of the Ber :chte by Drs Noelting and Grandmougin of Mulhausen, 
in conjunction with Herr O Michel As described in our note 
of vol xlv p 600, Drs Noelting and Grandmougin have pe- 
viously shown that azoimide may be obtained by indirect means 
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from the singular ompound prepared somewhere about the year 
1866 by the late Dr Peter Griess, and which has hitherto been 
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{ This com- 
sd 
pound 1s now recognised as the phenyl ester of azoimide It 1s, 
however, a substance of very considerable stability, and success- 
fylly resists the attack*of concentrated alcohohce potash, even 
under pressure Alihough thus stoutly resisting direct attack, 
Drs Noelting and Grandmougin have shown that by under- 
mining gs qustitution by the introduction of a couple of nitro 
groups 16 the place of two hydrogen atoms, 1t becomes weakened 
so greatly as t@ be no longer capable of withstanding the action 
of, the alkah, and ıs decomposed with production of the. 
potassium salts of azounide and dinitro-phenol— 


CHNO DN, + 2KOH = CH (NOOK + N,K + H,O 
ste intgregting @esult ıs now supplemented by showing that it 


known as diazobenzene imide, CgH,-—-N 





1s Rot necessary to introduce ¢wo nitro groups in order to render 
diagobenzene imide sufficiently negative fn character as to be 
susceptible to the attack of alcoholic potash, that oxe such group 
suffices, provided it be introduced ın the para or ortho position 
A niuo group intioduced in the meta position appears to exert 
much less weakening power, quite inadequate for the purpose 


N=N 
S 
N 





Para nitro diazobenzene imide, ( ) , 18a substance crystalliz- 
NZ 
NO, 
ing well in colourless tabular crystals When these crystas are 
allowed Jo fall slowly into a cold solution of one part of caustic 
pofasn 1m ten parts of absolute alcohol, they instantly dissolve 
and the hquid becomes coloured adeepred If this red solution 
1s warmed fora couple of days over a water bath, and the larger 
portion of the alcohol subsequently distilled off, upon acidifica- 
tion of the residue with dilute sulphune acid, and again dis- 
tilling, azoimide, N,H, passes over along with the vapours of 
water and alcohol In order to free the azoimide from alcohol 
it is only necessary to neutralize the distillate with soda, and 
evaporate the solution to dryness, when the sodium salt of 
azoimide, N,Na, 1s obtained , the sodium salt is then dissolved 
in water, the solution acidified with sulphuric acid, and sub- 
jected to distillation, when an aqueous solution of azoumide is 
obtained The yield of azoimide ıs usually only about 40 per 
cent of the theoretical, owing to secondary reactions which 
occur simultaneously with the main one The ortho compound, 


N=N 
X * 
VAN NO! treated ın a simila: manner, also furnishes azoimide 


V 
to the extent of about 30 per cent A very much larger yield, 
about 85 per cent, ıs afforded by the dtbrom derivative of 


». N=N 
x 
N 
the para compound, Br ( ) Bi, a substance which 1s readily 
NZ ‘ 
No, 


obtamed in the form of long colourless prisms Azoimide has 
also been obtained to the extent of 30 per cent of the theoretical 
amount by the decomposition of a nitro toluene derivative of 
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THE NEW STAR IN THE CONSTELLATION 
OF AURIGA! e 


THE appgaranges which the new slar “has presented were 

exceedingly remarkable, and observations, both spectro- 
scopic and photémetric, were far more numerous than have been 
obtained during former occurrences of this kind The latter 
have been sufficient to establish the unsuitability of several 
explanations which have been suggestgd with regard #o 
former new stars, suggestions which at the time appeared 
more or less plausible On the other hand, however, it 1s 
very difficult to establish, from the publicationseof gbservers 
up to the present time, all details required for # general 
proof of a definite hypothesis It appears *to me appro- 
priate to suggest a new attempt at eaplanation, which seeps 
to tally better than others with the principal results of observa- 
tion, the final tests of which hypothesis must, however, for the 
present remain a matter for the future But if this attempt 
should in the present instance meet with difficulgtes—a case which 
I admit to be possible, if not probable—it yet desefye$ a some- 
what more detailed explanation, because R thdtoughly takese 
account of, as I beleve, possible conditions, and therefore 
certainly contains a possible hypothesis with regard to the ap- 
pearances of certain new stars In the following remarks I 
shall strictly adhere to the facts which are to be considered, 
according to the statements of the observers, as the result of 
their observations, whereas a pioof of the latter 1s beyond the 
limit of this article I may here mention that I have already 
suggested the most essential of the following remarks ın March 
of the present year ? 

The chief results of observations, which may be said to con- 
tain the characteristics of all the appearances, are — 

1 Accordmg to Herrn Lindeman ? the light-curve of the 
Nova presented the following appeaiances — 

“rom February I to 3 the photometric curve rises quickly 
to a brightness of 4 7m, then gradually sinks till Febguary 13, 
and then quicke: until February 16 to 5 8m, reaches a secend 
maximum of § 14m on February 18, has a second minimum on 
February 23, likewise of 5 8m , and then a third maximum on 
March 2 again of 5 4m, upon which it sinks till March 6, 
slowly at first, and then quicker, 1n a straight line till March 22 
down to 93” I may here add that from the photographs 
taken at Harvard College, ıt was possible to show that the star 
became visible from the beginning of December, 1891, that 
already in the period of ume December 20-22 it showed a 
maximum of brightness which reached almost, but apparently 
not entirely, a maximum on Feoruary 3 

2 The spectrum of the Nova was most remarkable Piof 
Vogel, in summing up the results obtained at Potsdam,* 
writes — 

‘Ihe observations have led to the exceedingly interesting 
result that the spectrum of the Nova consists of two superposed 
spectia, and that a number of lines, especially those of hydro- 
gen, which appear bright in one spectrum and dak in the 
other, are closely adjacent to one another This fact admits of 
hardly any other explanation than the presence of two bodies, 
the component motions of which in the line of sight are very 
considerable, ‘The bodies separate from one another with 
a relative velocity which during four weeks’ observations (17 
February) suffered no appreciable change, and which amounted 
to at least 120 miles per second” It may be further added ê 
that among the very broadened bright Imes there were noted 
several intensity maxima, two being especially stiking 

It has been suggested as an explanation of the facts of observa- 
tion that two heavenly bodies have passed veiy close by one 
another, and that thus changes in their atmospheres have arisen 
which have caused the sudden brightening up of the bodies Tae 
above hypothesis ıs, however, ın this form too vague to be fol- 
lowed in detail In reverting to an idea of Kimberfues, 1t 1s 
true that a moze distinct pictue of the whole occurrence has 
been drawn, by assuming tidal effects of the two bodies upon 
each other in this manner where the tidal crests of the atmo- 
sphere appear, there the darkenings take place by absorption, 
and where the ebb piedominates a brightening is the result, 

x ‘Iranslation of an article by H Seelinger, m Astronomusche Nech- 
vithien (No 3118), . 

2 “On a General Probləm of the Mechanics of the Heavens,’ p 23 
(München, 1892 ) 

3 asir Nach, No 3094 « 


4 Vrertelpahosschotft der Astr Gesellsch , Band a7, p 141 
5 Asir Nachi , 3079, p 10 
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because here thg absorbing strata of the atmospheres are less 
powerful It must be mentioned, however, that the statical 
theory of Ebb®and Flow that has been applied 1s altogether 
Inappropsiate to give an idea of the deformations which doubt- 
lessly occur at such a near proximity The effect of the 
two heavenly bodies on each other m Nova Auriga, as 1s 
stili to be shown, wouldgiave to be one thatis almost always 
suddenly appearing ani immediately afterwaids vanishing 
Moieover it Must notebe overlooked, that with imcandescent 
bodies their atmospheres must bE regarded as outward shells 
which quite gradually emerge into denser strata, while these 
also are deformed ın a lesser degree In other respects, too, it 
will be difficult to egplain the appearances of a new star as 
a coffsequence only of the effects of absorption of atmospheres 
Tt has also been assumed for the most part that besides these 
(absorptions), eruptions of gas from the centre of the body take 
place ‘Phis assumption, it 1$ true, contains nothing 1mpos- 
sible, but without a definite form ıt hardly admits of discussion 
At all events it will be necessary to suggest further hypotheses 
in ogier to apply this attempt at explanation to single cases 
Moreover, ıt remain, yet unexplained why in Nova Aurige the 
one spectrum ıs chiefly an absorption spectrum and the other a 
fas spectrum By special assumptions this difficulty can be 
certainly eliminated, but it 1s not very piopable that on this 
account confidence can be placed in the correctness of the 
hypothesis 

Other facts appear, however, in the case of Nova 
Aung which do not speak in favour of this hypothesis, 
nowever generally it may be expressed It ıs at least 
very striking that just ım this case such enormously gieat 
velocities of cosmical bodies appear, such as have hitherto 
not been found anywhere else The occurrences of these 
velocities must therefore be numbered among the facts to 
be explained Fuither on formule will be given from which, 
at least to a certain degree, the mechanical cond)‘ions of the 
close’ approach of two bodies can be computed From this it 
follows that in the case of Nova Aurige the two bodies can 
describe a parabola round each other only if their masses are 
much larger than 15,000 times the sun's mass For a hyper- 
| bofic movement one can obtain an essentially smaller value of 
the mass, by assuming that the enormous relative velocity of 
120 miles obseived has been | roduced to a small degree by 
attraction and hay existed almost entirely from the beginning 
Thus the choice is left between the assumption of extremely 
large masses or the giving up of an explanation of the great 
relative velocity Neither of these two assumptions contain, it 
1s true, an impossibility, but I do not think that doubtful 
proofs for the correction of the hypothesis can be noticed ın 
either of them According to my opinion they rather render 1t 
(the hypothesis} very little plausible 

The formule already mentioned indicate what will be ex- 
plained further on, namely, that the supposed effect of the two 
bodies, in the case in hand, must have taken place very quichly 
indeed, perhaps even in the period of a few hours, This effect 
must necessarily have occurred upon the first brightening up 
(begirning of December 1891) Why then the Nova attained 
several weeks later (beginning of Febrvary 1892) a second 
maximum, and to all appearances a greater maximum, and why 
the light curve sank only very little till the beginning of March 
but afterwards very rapidly, seems to me, on the giound of the 
hypothesis in question, to be explainable only with great diffi 
culty, fat can be explained at all Atall events, this difficulty 
will remain unless it be allogether removed in detail 

The difficulties hinted at above entirely disappear in the 
following suppostuon There 1s no doubt, especially in accord- 
ance and with the results obtatned fiom stellar photographs, in 
which Mr Max Wolf has co-operated, that space is entirely 
filled wuh more or le.s extensive formations of very thinly 
scattered matter With 1egard to their physical properties, 
these format ons wilt probably show very varied constitutions, 
the reason for which we will leave an open question, as we do 
not wish to investigate it here =‘ [t 1s itself not very 2mprobable 
that a heavenly body should get into such a cloud, but in any 
case ıt 1s more probable than the grazing together of two com- 
pact bodies as 1s required in the above discussed hypothesis 
As soon now as the body commences to enter a cosmic cloud 
a suriace heating will be set up at once, and indeed ıt must be 
so, whatever may be the constitution of the thinly-scattered 
matter In consequence of this heating, the products of vapour- 
| iaation will form round the body , these will partly be separated 
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from ıt and will adopt very quickly that velgcity which the 
adjacent parts of the cloud possess 

Jt 1s interesting to compare this process with®a simular one, 
which takes place m a well-known way in th@ appear 
ance of shooting stexs or fireballs In this case a com 
pact body enters with a certain velocity into a formation 
uf very thin matter (the uppe: stra'a of the atmosphere), 1s 
heated and partly vapourized, and a luminous tail, which 1s 
clearly visible for a long ume after the gudden ®ppearance of 
the meteor, marks the path Phish the latter has taken The 
detached particles have quickly Jost their relative velgcities 
against the air, for they apparently do not partake of the move- 
ment of the meteor i 

If we consider spectroscopically the star on its comm®nce- 
ment to become bright by 1es1stance, two superposed spectra 
will openly reveal themselves, one in general continuous and 
provided with absorption bands 4n consequence of thë heaping 
up of the glowing gases, and the other in the mam consisting 
of bright limes Both spectra, according to the relative motion 
m the lne of sight, will appear pressed up against, one 
another ‘Lhus altogether an appearance is found very similar 
to that observed in Nova Auugæ, and they will agree enurely 
if one assumes that also those parts of the cloud nearest thé® 
body have sustamed physical perturbations by a direct frictional 
warming of the detached particles, &c This assumption 
seems to me to contain by no means a difficulty considering our 
lack of knowledge wuh respect to the properties of this 
cloud matter Whethei this is at all necessary I am unable to 
say on the gionnd of the publications at hand 

The investigation 1s important to decide whether, on the 
lines laid out, we can obtain a plausible explanation of the 
gieat 1elative velocities shown by the two spectra When the 
body approaches the cloud the latter will evidently lengthen 
vself in the direction of the forme: ‘This lengthening will 
grow with the mutual approach, Just as the relative velocity of 
the single paits of the cloud will grow towards the Body 
Without certain suppositions on the structure of clopd matter 
it 1s difficult to conceive of the processes of movement which 
take place, so we must content ourselves with contemplating 
the one or the other case, which admits of a closer inv@t- 
igation 

If, for instance, we swppose that the single particles of the 
cloud follow for the main part the effect of the body, they will 
describe conic-sections—that 1s, hyperbolas round the centre of 
the latter asforces Their greatest relative velocity decreases 
quickly with the distance of the body, so that the surroundings 
of the latter will be filled with particles moving with very 
different velocities One can easily see that no very extia- 
ordinary assumptions are necessary to suppose very great velo 
cities for these particles that pass near the surface of the body, 
velocities amounting to those stated in the case of Nova Auriga, 
even if they are at the outset very small It follows from the 
above that the spectral-lines of the particles which are moving 
from the body with such different velocities must be very much 
enlarged, and that to explain the different brightenings of the 
single parts of the lines as probably intensity maxima does not 
raise the least difficulty, but is a necessiry accompanying phe- 
nomenon This point seems to me to be important, for it can- 
not be deduced from the hypothesis of two compact masses 
passing close by one another, and must here lead to the rather 
improbable assumption of several moving bodies 

As long as the body remains in this, so to speak, atmospheric 
fnmation, the appearances above mentioned must always be 
called forth anew, whence ıt follows that the peculiarities of the 
spectrum condivoned by the whole stote of things, not consider- 
ing smaller perturbations, must on the whole remain constant 
lor some time, a point which in the above hypothesis 1s at first 
not by any means clear Ina similar: manner it will not be as- 
tonishing 1f the star during that time changes its brightness less 
strongly, while after its exit from the cloud this brightness wall 
decrease rather rapidly This too agrees with the light-curve in 
the case of the Nova Finally, even the periodical fluctuations 
of the magnitude can be explained quite naturally We call to 
mind here the well hnown fact conhrmed lately by the photo- 
graphs of Max Wolf, that similar occurences appear in shooting 
stars, which may, indeed, be explained with difficulty 

We must, however, m any case assume that the star entered 
the cosmical cloud 1n question about the beginning of December 
and left 1t not long belore the beginning of March Now the 
question ts urged upon us How was it possible that for such a long 
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time the great relqtive velocity could remain constant though 
such a resistance must have tahen place that could develope 
tht heat necessary for the glowing of the body? Weare here 
gong to decide this question by comparing the resj-ting power 
of the star tu that of a meteor in the upper strata of our at- 
mosphere ° 

Let us assume, quite generally, that the motion of the star in 
a straight line 1s given by the equation 
a e 


e w 


z )1) 
(1) wherg og the velocity, 72a positive number > rand A acon- 
stant, wl@ch 1s directly proportional to the surface of the globular 
body and the density of the medium and inversely proportional 
tothe mass of the body We comp#re equation (1) with the 
eQuation for the motion of a meteor 

dv’ 
dt 
in whichgthg tim@ 7’ is referred to another umt selected for the 
purpose bf wesuppose v’ = pu, fo = of, A = Ayp The 

"lattar equation becomes identical with (1),Shat is the movement 
of the star corresponds point to point with the motion of the 
meteor, if the latterequations are satisfied Representing now 
m,O,7, 5, mu’, 0’, 2’, , as masses, surfaces, radu, and densities 
of thestar and meteor, and D and D’ the density of the cosmieal 
clouds and the upper strata of the atmosphere in question, we 


= — ly, è 


= = nw y” 


have — 
A DOr y 1 DOw' 
a D'O’ pl DO'm 
or also 
P z =(2 ji 8D 
t v rë 


If we put» = À times the sun’s radius (=700 milhon metres) 
and7 = 7 metres, and further conesponding to the observdlions 
of the new star v = 30 (unit of velocity of Earth in its orbit) and 
¿ a 100 days and v’ =2 which corresponds to a relatively 
quickly moving meteor and finally 2 = 2, we have — 


yah D?’ 2! 
Á DS 700 millions 
+ 

and =o 185f, f= roD 

RED! 
Thus the movement of thestar takes place proportionally in 100 
days, just as that of the meteor in o 185 seconds if we suppose 
fot 
very small fraction of a second, and since within a hundredth 
part of a second the movement ın the htghest regions of our at- 
mosphere shows no longer a peiceptible decrease of velocity, 
such a decrease will not enter in the case of the star We have 
evidently to deal heye with the same appearance which points 
out that small heavy objects possess a far greater resistance to 
air than large ones, and that with large meteors (fireballs) the 
alr resistance, as it has been proved, influences the elements of 

the orbit far less than ıs the case with small meteors 

We have still to show that in spite of the small decrease of 
movement, enough energy of movement 1s changed into heat in 
order to bring the star into a surface-glowing condition, and such 





D 
As we are free to assume D small, we can obtain a 





a condition has by all means taken place inthe Nova We 
must therefore calcuiate the quantiues of heat Q and Q! which 
is radiated in one second of time, and from a unit of surface on 
both bodies If we call P and P the lossis in acting power 
during the times ¢ and z, v and vy the velocities belore the 
entrance into the resisting media, we have — 


P 
= Wy? Q 
and P=m (v =v), P=m'! (v =u? 


and taking into consideration the above equations 


gab py 


Q Dw 
with the above numbers Z,= 15, z will be =2 
v 
° D 
d = 3375 D 


so that we can assume that the density of the cosmic medium, 
compared to these already very thin atr strata, ın which evidently 
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the glowing of the meteor occuis, 1s not very dense, and that 
one yet gets the necessary quantity of heat 

It may be remarked that we can vary all these numbe% 
within very wide limits without fearmg aify contradiction, so 
that we may* condluae, therefore, that no difficulty in the sug- 
gested hypothesisearises from this point of view 

I have now to deduce the formule I have mentioned above, 
and it will be seen that these are very interesting 

If we tahe u as the sum of two masses revolving round each 
other in a conic secuon, V the velocity, and retaining for the rest 
the customary nomenclature, we have for the parabola 








Vie Ba 22 gree ee = e? 
EE cost hv? o 
å = 
Eal ut ® 
t ‘Ja tan? Jy = ZAE * 
an 5v t'ja tan? hv I J2 
Whence t follows without further difficulty 
e 
2 Vit e exe 
gesin h UL —-/ysta- thole e° , 


One takes ¢ as the velocity of the earth in sts orbit with the 
radius R and puts the sun’s mass and the mass of the earth=1, 
so that 2’=c’?R If we gonsider further that the expression 


ws sin Yo v [ty si? Y o) 


can attain the maximum value MÊ it follows that 


pre V\ 
4/2 c R 


or if ¢ be given in solar days 
3 
u >o oopr23( X ) t 


c 


(4) 


e 
To apply this to the Nova we must 1emember that > 15 


because the orbital velocity may be greater than that in the line 
of sight Besides, more than two months have passed since the 
supposed grazing of the bodies took place, which time must 
coincide closely with that of perthelion, up to the time that we 
have sull spectrum ob ervations in hand dhus ¢ is much 
greater than 60 Formuli (4)— 


M>14779 x sun’s mass 


gives thus a limit which supposes masses far too small In 
1eality we might perhap» assume double this without challenging 
contradiction 

The consideration of a hyperbolic movement tahes a similar 
though less simple form 

If Vo represents the velocity at an infinitely large distance, we 
have 


V2 Ve = 24H, o 
r 


J 


and according to the Theoria Motus— 


7 „êm cos F 
a cos ik 
etan F - log tan (45° + 1/2 F) = RE f 
a2 
from which it 1s found at once that— : 
VEe v cÀ 
=f; BA ov) E A 
á ( v) (Gar R l (5) 


ya en cos ye E aaa a ( 
g ( tos t étan E — Jog tan (45° + 1/2 È) 
‘The expression for X, 1f one allows F to vary from 0°-90°, first 


decreases, reaches a minimum, and then increases to infinity 
{he minumum value can easily be determined for then 


3 esn2k 


4(@ = cos bP? 


[e tan F ~ log tan (45° + 1/2 F)] must be = 1 


This equition can be easily solved for special values of e 
Fo. the theoretical caiculation which is requisite, I have emg 
ployed anothe: proceeding, as I have alrewly computed the 
senal values of X for a special value of e, as the following table 
shows — 
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e 
ee see ee eee 
emg | 20 40 60 80 Ico 
« fon 
F=4 | 10207; 14 393 | 24 882 | 32 111 | 37 988 | 43 071 
8 | &%24 302 | I2 554 | 16 182 | 19 135 | 21 689 
12 3614 | 4987 | 8494'| 10 980 | 12.913 | 14 630 
16 | 28521 3866 | 6505 | 8 348 | 9 853 | 11 156 
20 | 2429 ' 3226@ 5 345 6835; 8059; 9 118 
24 2175) 2827| 4603 | § 806 6902; 7 802 
28 | 20% | 2569| 4343¢ 5204' 6112| 6902 
32 | 1941 | 2400} 3753| 4740; 5555 | 6265 
36% 1900| 2293| 3510| 4411 5158 | 5 810 
40o | 192| 2234] 3345! 4181 | 4877| 5 486 
44| 19| 21 | 3249| 4029| 4 688 | 5266 
48 | 1953 | 2220! 3187| 3941! 4574| 513I 
52 | 2017 | 2257| 3179] 3911} 4528 | 5072 
56 | gror | 2223| 3217| 39361 4547| 5086 
60! 2208 | 2420| 3301} 4020 | 4633| 5175 
64 | 2341 | 2552| 3438| 4170); 4797, 535I 
68 | 2510 | 2729| 3644| 4404| 5056| 5635 
J} 2723 102968 | 3944) 4754; 5451 | 6070 
e «6 °3026 | 3307 | 4390) 54286 , 6055 | 6739 
e 89! 3477 | 3830 | 5108| 6 152 | 7048 | 7 843 
84, 4308 | 4802 | o4to | 7824, 8972| 9991 
83 ' 6991 7938 | 10960 | 13 320 ' 15 321 | 17 COL 
For very large valueseof e the minimum of X occurs if 
sm F = ,/2/3, 
and the minimum value of X become, 
MinX = af = 1612s/e (6) 


But one practically commits no eiror if one employs (6) also for 
the values of ¢ nearly equal to T, asis evident from the following 
compujation ot the minima values taken from the above table, 
and calculated according to formula (6) 


e Direct Formula 
I 15 $ 16 
e 61g 19 20 
2 22 23 
4 32 . 32 
6 39 39 
8 45 46 
10 51 51 


One obtains — 


EA 3 
>c o1os( 1 - +) (5) fe t (7) 
For the above assumptions— 


t= 0, (=)= 30, 


p> 16800 ve(1 - ‘ye 


which formula holds good for values of e, which do not quite 
equal t In orde! to include also the parabola we suppose 

2 yan 

> 15000 a/, Cae ) 


Thus in thts case we result in extiemely large masses, which are 


we find 


(7a) 


not very probable, o: we must assume that 7 = very nearly 3 


Even for E = 0 G, according to the above formula, u > 1200 4/2, 


and we may consider the above-given assertion as justified It 
has already been remarked that this suggested inequality proves 
only that w 1» very much greater than the myht side (of the 
equation) 


It 1s easy to finda higher limit for u if Y does not differ much 


from unity 
V2 
to formula (5) 


EFE Gow (zy co o - 
ü TF \e/ R ewtanP — y log tan (45+ tar) 


ə 
9. = y, we obtain cos F = ve, and according 


If t 
we pu TV, 
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Given 4, ¢, and v, we can calculate the right-hand side But 


we seeh, however, the maximum value of A 
y=er ian F ~ r log tan (45° + 1/2F)=sin F- y log tan ag + 1/2F) 
hy determining ¢ as function of» Itis 


E v(i — ve) 
F - ZA 2 
(cos cos F/ ðe eeni re 


I 
Thus y increases so long as e < RA agd decrease» confinu- 
o y 


ally for e > a The maximum for y takes place when eg =, 











and ts 
tin Ni- a 
y= Vitae - vlog( +7 =") 
lhus we have 7 e 
{Vv I= yý? v 8 
>H) (i A teeth (= siz) (8) 
Jr — vy — vy jog Thin. pate 
. + 
and waT = 30 and ¢ = 60 days, ‘ 
~ 33 y 
> 27800 | —” = 
K>27 E ide = n =le (=) 
vY 


. 
For the above example M = o g results u > 2800 as considerably 


larger masses than formerly 

[ have now further to prove that a very close proximity of the 
two bodies can have only taken place for a very short space of 
ume To do thıs we use the following relations. 

We find above for the parabola 





u= DAA , x = sin ġo(I — 2/3 sin? 1/20) š 
4k-x 
It follows, therefore, that ¢ * 
y = 2ER : 
s > 
Vi 
2 Sse 
24 
Thus we have 
y>—3. Vi=1 o6VE (9) 
2/2 
For the hyperbola we have 
7 = 2kun 
v= Vy" 


and, according to foi mula (5) 
ASPIN (V? ps Vy Pig 
2ku=' j >: 
Therefuie, Paes: 
= NV = Vey 
2 


For eccentricities which aie not very nearly equal to 1, we 
had 


Ne 


and it 1s certainly 


t>105NVi— Voz (19) 
For Vy = 0 

(10) is naturally changed into (9) For the hyperbola, how- 
ever, it 1s possible to suggest a second relationship 

Since 
22 = V? = Vo 
' ? Vo" 
(5) can also be writlen 

ays 

Ma = (£) VX 


r 
and because 24 = aV,’, it follows that 


r= NE Va X. = V ty, 
r 


e — cos E x 
cosF etan F - logtan (45° + 1/2h) 
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An easy calculatgon yields now 
On -1 
Ot esin k ~ cos i fog tan (45° + 1/2F) G 
+ esn F log tan( 45° + 1/2 F)] 


eo 
It 1s quite evident that the quantities in brackets always remain 
positive, for it 1s 


leg tan (45°+s/2F)eatangk+§tandr/2F+ > 2tans/2F, 
and ın consequence of 1t the quantity in brackets >(¢ — 1) cos P 





[1+ e)cosF 2e 


Thus, x pegative, and y decreases as F imcreases From 


this it follows ghat y>1, and the relation >V Z, 1s the result 
df we apply this formula to Nova Aargæ, we obtain for 


e ee 
u = o0 s VI-V, = 108 miles, Vy = 60 
06 96 72 
s. ee OF 86 84 
x Py Pid 5 72 96 
é o9 > s. 108 


In the vicinity of perihehon the velocity has been under every 
condition greater than 120 miles, and we shall therefore obtain 
values of v that are considerably tod small, by supposing 
2>¢x 85 miles One day before or after perthelion it 1s there- 
fore certain that 7>7 3 million miles 

It will therefore hardly be possible to assume that any notice- 
able influence of the supposed two bodies can have lasted longer 
than a few hours ; 

Since the above article was written Nova Aunge has by its 
reappearance attracted considerable attention, and especially by 
the observation as made by Prof Barnard With regard to this 
reappearance one must necessarily sze an evident confirmation 
of the critical part of my article Nor has my hypothesis been 
contradicted im any way, for it is evident in itself that the 
supposef formations of the nebulous or dusty matter are more 
copious in certain pirts of space, and one may have different 
ideas of the distribution of density of these formations 

To the observation made by Prof Barnaid (Astr Nach, 
3114) I wish to add the followmgiemarks I had formed an 
idea of the whole process which caused the outburst of the Nova, 
which idea 1s as perfectly represented in Prof Barnard’s diawing, 
kindly communicated to me by Prof Kreutz, as I could expect 
During the appearance of the Nova im the winter nothing similar 
was seen so far as I know It does not follow from this, 
therefore, that ıt did not exist, and it would also have been 
possible to have expected information from the photographs as 
has often occured before I applied on this account to Dr 
Wolf, m Heidelberg, and asked him whether he bad photo- 
graphs of the region of the Nova at that time, and whether, 
perhaps, any nebulous object was to be seen on them, but, un- 
fortunately, Dr Wolf did rot possess such photographs It 
remains doubtful, I am soriy to say, whether so delicate an object 
would have been visible on the plates. W J LOCKYER 





HINTS FOR COLLECTORS OF MOLLUSKS! 


AFTER the collector has brought home the spoils of his 
excursion there 1s still a good deal to be done before the 
wet and dirty shells, covered with parasitic growths or in- 
habited either by the original mollusk or some hermit crab, will 
be ready to be placed in the cabinet Some of them, if living, 
may find a temporary place in an aquarium for the study of their 
habits, but, for the most part, the collector will wish to prepare 
his spectmens either for anatomical use in the future or as dry 
specimens for his cabinet The preparation of mollusks for 
anatomical purposes has been described in a special chapter of 
these instructions For ordinary 1ough work nothing 1s better 
than clean 90 per cent alcohol diluted with a proper proportion 
of water Ifthe specimens are large they should be first put into a 
jar kept for that special purpose, in which the alcohol 1s com- 
paratively weak, having, say, 50 per cent of water added to it 
After the immersion of specimens ın this jar for several days the 
fluids will have been extracted by the alcohol, and a specimen 
cn then be removed, washed clean of mucus and dirt, which will 
almost always be found about the aperture of a spiral shell, and 
1 Reprinted from ‘‘ Instructions for Collecting Mollusks, and cther U eful 


Hints for the Conchologist,” by Wilham H Dall, issued by the Smithsoman 
Institution as Part Got Bulleten ofthe U S National Museum, No 39 


14! 
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placed in its own proper jar of 90 per cent ,alcohol diluted in 
the proportion of 30 per cent with pure water Specimens to be 
prepared for the cabinet require the removal of the soft parts if 
they are still-present, the cleaning off of parasitic or incrusting 
growths, and, 1n the case of bivalves, securing the valves in a 
convenient position for the cabinet The different classes of 
shells may be treated under several heads 


Land and Fresh- WatereShells ê 


e Land and fresh-water shells are much more easy to deal wuh 
than marineshells In the case of spiral shells, such as Lemnaa, 
Planorbis, Paludina, &e , the shell may first be washgl clean 
of mud or comfervoid growth, which may be conyenierflly done 
with the assistance of an old tooth or nail brush In the case of 
these forms the easiest way to remove the soft parts 1s to plat 
the shell for twenty four hours in weak alcohol, after which those 
parts can readily be removed , bat in any case where the expense 
of alcohol is an object to be avoided, it will be sufficient to 
place them in a small tin kettle, or other recepsacle suitable “for 
the purpose, and cover them with cold water, which Should then 
be slowly brought to the boing pomt As son ast has reached 
the boiling point it may be removed from the fire The shells 
should not be put into water already boiling, as it frequently 
cracks delicate shells, gnd the sudden change of temperature 
injures their polish and general appearance 

For removing the soft parts from spiral shells the collector 
will usually find a crooked pin sufficient For this purpose one 
of those long steel pins used by ladies as hat pins 1s convenient 
By heating the pointed end in the flame of a candle or alcohol 
lamp the temper can be taken out of the steel, so that it can be 
readily bent into any shape desired Ilhe proper form for 
reaching the retracted parts in a spiral shell will of course be a 
spiral With a small pair of plyers, different forms can be ex- 
perimented with, and those which are most satisfactory decided 
upon® After the right form has been obtained, by heating the 
pin again and plunging it suddenly into cold water, the temper 
of the steel will be measurably restored and the instrument 
ready for use Similar pins in their ordinary condition are con- 
venient for cleaning out sand or parasites from the recesses of 
sculptured shells, and for other purposes The attachment of a 
gastropod to its shell ıs at the central axis or pillar of the shell, 
usually from half a turn to a turn and a quarter behind the aper- 
ture By applying the pressure of the extractor carefully m this 
vicinity the attachment will give way and the extractor may be 
withdrawn, bringing with tt the soft portions of the animal In 
large and heavy shells, in which the muscular attachments are 
strony and deep seated, and ıt 1s desired to obtain a good hold 
of the animal ın order to extract ıt from the shell ordinary steel 
fish-hoohs may be used These may be softened by heat, 
straightened out, and twisted into a spiral of the proper form, 
and retempered Then they can be securely fastened to 
small wooden handles by the shank of the hook In this way 
the barb of the hook will assist in retaining the soft parts on the 
extractor when it is withdrawn from theshell Several German 
firms advertise sets of implements for cleaning, cooking, and 
extracting the animals from shells of mollusks, but ıt would seem 
to the writer that any person of ordinary intelligence and some 
little mechanical ingenuity, such as all naturalists are expected 
to possess, should be able to provide himself with the necessary 
apparatus without purchasing expensive paraphernalia of this 
kind Shells which have no operculum require merely to be 
cleaned after the animal has been removed,and in the case of 
land and fresh-water shells this 1s usually a very simple matter 
Shells which possess an operculum should retain it im the 
cabinet, as it 1s often of great value in determining the relations 
of the species, since the operculum ts a characteristic feature in 
the economy of the anımal It should be detached from the 
body of the animal after the latter has been extracted from the 
shell, carefully washed and cleaned, and if flat and horny may 
be dried between two pieces of blotting paper, under a weight 
This will prevent ıt from becoming contorted in the process of 
drymg For removing the thick incrustation of lime and per- 
oxide of iron which frequently forms upon fresh-water shells, a 
few tools resembling engraver’s tools or the little chisels in use 
by dentists for excavating teeth are very convenient A suitable 
tool, however, can easily be made by softening and grinding 
down an old file to a triangular point A. little experience will 
enable the collector to become expert in scaling off the objection- 
able matter without injury to the surface of the shell, 

Naked slugs should be preserved ın alcohol, after being 
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sketched in the hving state Some of the older naturalists had 
a way of skinning slugs, inflating and drying the empty skins for 
preservation in*their collections, much as entomologists some- 
times trea eaterpillaes , but this ingenious device has nothing 
to recommend ıt to a scientific collectos, even if he has the 
dexterity to practise ıt The mternal shell of such slugs as- 
Limax may be represenia@l ın the collection if desired, but, ın 
any gase, specimens should be carefully preserved in spirits 

The bivalv@shells, sach as Uxo, 1f taken alive, may be left 
in the sun for a short time, when they will usually open, and, 
the myscle connecting the two valves being cut, the valves may 
be cleaned It is desirable for cabmet purposes to preserve the 
two valves in their natpral positron, attached to each other by 
the Bament which holds them together in hfe This hgament 
dries to a very brittle, horny substance Consequently the shells 
must be placed in position when fresh 1n order to make a success 
of the opefation After cleanimz away the animal matter and 
thoroughly washing the interior of the shell, ıt 1s a good plan to 
note the locality with a soft lead-pencil upon the shell itself 
Then,bring the two valves together in their natural position and 
treghem m that position with a piece of gape or soft twine, which 
should be allowed to remain until the hgament ıs thoroughly 
dy Specimens prepared in this way are more valuable for 
exchange and more attractive to the eye than those with which 
less care has been taken It 1s always desirable, however, to 
have some specimens with separated valves of every bivalve 
species in the cabinet, en order that the characteristics of the 
interior may be easily examined 

Fresh-water bivalves are usually covered with a thin and highly 
polished, often very elegant, greenish or brownish epidermis 
Sometimes the shell 1s so thin that, ın drying, the contracting. 
epidermis <plits and cracks the shelly portion so that ıt becomes. 
worthless for the cabinet This often happens with marme 
mussels, but ıt ıs almost characteristic of the thin fresh-water 
Uniontae Various methods have been adopted to prevent this 
unfortfinate result Some collectors have varnished their shells 
immediately after they were obtained Others have used sweet 
oilor other oils ın the hope of keeping the epidermis ın a soft 
condition Thesé applications are all objectionable for one 
reag®n or another, as the first endeavour of the collector who 
desires to make a really scientific collection should be to keep 
his specimens as nearly as possible ın a gperfectly natural con- 
dition The most satisfactory substance tor application to the 
shells ın question 1s probably ordinary vaseline, which should be 
apphed ın very small quantities, so that the specimen will have 
no greasy feeling and will absorb the vaseline sufficiently not to 
become sticky tothe touch Glycerine, which has been recom- 
mended by several collectors, like o1}, leaves “he surface sticky 
and offensive to the touch, besides rendering it liable to catch 
everything in the way of dust with which 1: may come in 
contact 

Very small gastropod shells need not have the soft parts re- 
moved If they are put into a vial of alcohol for twenty-four 
hours, then taken out and allowed to dry, the soft parts will 
become desiccated without any offensive odour, and they may 
be placed ın the cabinet without further preparation It may be 
noted, however, that if the cabinet contains many such shells, 
careshould be taken to guard against theaccess of miceand vermin, 
which are apt to attack them im the absence of something more 
attractive in the way of food For those shells which possess 
an operculum, after the operculum has been dried and the shell 
cleaned and ready for the cabinet, it 1s customary to insert a 
little wad of raw cotton, rolled so as to fit the aperture snugly, 
the outer surface of it bemg touched with a drop of mucilage 
The operculum can then be laid upon this in its natural position 
and the mucilage and cotton will retain it so without making it 
difficult to remove for an examination of the shell if desired at any 
time For the preservation of eggs of mollusks when they have a 
horny or calcareous shell, small glass tubes securely corked are the 
best receptacles Most of these eggs are so small that they may be 
preserved in a dry state or in alcohol without trouble, but the 
eggs of some of the tropical land snails are so large that at will 
be necessary to drill a small hole and extract the fluid contents 
as if they were bird’s eggs 1n order to preserve them Such 
eggs are the best preserved ın alcohol 


Marine Shells 


The preparation of marie shells for the cabinet does not 
essentially differ from that required for land or fresh-water 
shells, except that in the marine shell» the muscular system 1$ 
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often much more strongly developed and thegcreatures them- 
selves much larger than the fresh water forms, and the manipu- 
Jation 1s therefore somewhat more difficult THe marine forms 
are also more apt to be incrusted with foragn bodiesp bored by 
predatory sponges, Imke C/zona, or even by other mollusks, or 
perforated by certain annelids which have the power to dis- 
solve the lime of which the shell 1s composed, and in this way 
secure a retreat for themselves à 

Shells which do not contain the living, anımal Are frequently 
occupied by hermit crabs orfby tubicolous annelids, The latter 
fill up the large: part of the spire with consolidated sand or 
mud, ın the centre of which they have their burrow The 
hermit crabs do not add anything to ghe shells which they 
oceupy, but, on the contrary, by their constant motton afe apt 
to wear away the axis or pillar of the shell, so that often a 
specimen of this sort may be very fairly preserved and yet on 
the pillar show characters entfrely different from tffose which 
one would disco. er in a specimen which had never been occu- 
pied bya crab A shell which the crab has selected for its 
home is often taken possession of, as far as {he outside  con- 
cerned, by a hydractimia, a sort of polype, which produces a 
horny or chitinous covering which 1s very difficult to remove 
from the shell to which it 1s attached As the hydractima grows 
it finally covers the whole shell, to some extent assumes its 
form, and then, if the creature has not attamed its full growth, 
this 1s apt to take place around the edges of the aperture, which 
are continued by a sort of leathery prolengation which assumes 
in a rough way the form ofa shell The crab, when he grows 
too large for the shell in which he has ensconced himself, is 
usually obliged to abandon it and find a larger one, which 1s 
always a difficult and more or less dangerous operation , but if 
his shell 1s overgrown by the polype referred to, 1t often happens 
that the polype and the crab grow at about an equal rate, so 
that the latter finds himself protected and does not have to 
make a change It 1s supposed that the polype profits to some 
extent by the microscopic antmals attracted by the food’ or ex- 
crement of the crab, so that this jomt housekeeping Js mutually 
beneficial, and, for such cases, since the word garaszte would 
not be strictly accurate, the word commensal*has been adopted 
These modified shells often assume very singular shapes he 
polype is able in the course of time to entirely dissolve the 
original calcareous shell upon which its growth began, so that 
if the spire be cut through ıt would be found throughout of a 
horny or chitimous nature Some of the older naturalists were 
deceived by forms of this sort and applied names to them, sup- 
posing that they were really molluscan shells of a very peculiar 
sort 

In removing the animal matter from the shell of large gas- 
tropods ıt will often require a good deal of time and care to get 
out all the anımal matter from the spire, but it ts well worth 
while to take the trouble, as the presence of such matter forms a 
constant attraction for museum pests of all descriptions A 
medium-sized syringe ıs convenient for washing out the spire of 
such shell, The ordinary marine gastropods may be treated in 
a general way hke the fresh-water gastropods There are, 
however, abnormal forms, especially among tropical species, 
which require particular attention Some species become 
affixed to corals and overgrown by them, retaining only a small 
aperture through which the sea water can reach the prisoner 
Such specimens are best exhibited by retaining a part of the 
coral and cutting the rest away, showing at once the mode of 
occurrence and the form of the covered shell Borers are 
always more difficult to handle and prepare for the cabinet 
than other mollusks, They are usually more or less modified 
for their peculiar mode of life, and frequently 1ely upon their 
burrow as a protection, so that the shell 1s reduced, relatively 
to the animal, to avery small size Most of these forms are 
best kept ın alcohol The hard parts may properly be repre- 
sented in the cabinet by other specimens, Some of the bivalves, 
such as the American ‘‘ soft clam,” possess very long stphons, 
covered with a horny epidermis, and ıt becomes a question as 
to whether an attempt should be made to preserve this epider- 
mis in the cabmet or not The writer has seen very nicely 
prepared specimens in which the fleshy portions had all been 
taken out and replaced by cotton, so that the epidermis of the 
slphon retamed its original position and form, but such speci- 
mens are always very delicate, easily broken, and hable to 
attack by insects, so that ıt would seem hardly worth while to 

o to the trouble, when specimens may be preserved complete 
in alcohol showing all the features referred to Boring shell 
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fish, like Lolas, frequently have accessory pieces, which are 
lable to be lost when the soft parts are removed unless care 1s 
taken to avoid ıt Other bivalves have the internal ligament 
reinforced by a shelly plate, which 15 called the ossiculum 
This ıs very easily detached and lost, and, being an object of 
great mterest, special pains should be take to preserve it, 
even 1f ıt should become detached 
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JAPANESE CAMPHOR ° 


THR Died States Consul at Osakagıves ın a recent report 
thè following particulars, reprinted from the November 
number of the’ Board of Trade Journag, respecting the Japanese 
cemphor trade — 

The camphor tree from which the resinous gum 1s distilled, 
1s a species of the laurel, and is found in the provinces of Tosa, 
Hiuga, and Satsuma, in the south of Japan Large groves of 
thd trees ale owned by the Japanese Government, the wood 
being very*desirable for shipbuilding The districts ın which 
the camphor*ree $s found are mountainows and situated far from 
thé’sea No reliable mformation can be obtamed as to the cost 
of producing the gum before being transported in junks to Hiogo 
The peasants who engage in distilling the roots and branches of 
the trees aresaid to be poor and employ the rudest machinery 

The market value of crude camphor gum and of orl of camphor 
per ptcul (1333 lbs) during the past year was as follows — 
Drained, 38 25 dols wet, 37 00 dols , old dry, 43 50 dols 
average, 36 50 dols , camphor ol, 5 25 dols =j 

The highest and lowest prices during the same period were as 
follows —Highest, 40 00 dols , lowest, 33 00 dols. 

Camphor gum is exported ın tubs measuring about 63 cubic 
feet , o1l ın kerosene tins and cases The grades are from old 
dry down to new wet, and the various grades depend upon the 
quantity of adulteration In orl there are two grades—whtte and 
brown » 

e Adulteration is practised for the most part by adding water 
and oil just as far as the buyer will tolerate In some cases 
20 lbs of water will run out of a tub in twelve hours The 
unadulterated article, known as the good old dry, can some- 
times be bought The only system of tests in determining value 
of the different qualities 1s by burning and by absolute spirit The 
percentage of pure camphor which the crude yields when refined 
varies according to the quality of the crude The average per- 
centage of gum produced from the wood as compared with the 
original weight of the wood cannot be accurately ascertamed. 
here, the only foreigner known to have visited the camphor dis- 
tricts having declined to furnish any mformation on the subject 

The total exports of camphor from Hiogo during 1891 in 
catties of 14 lbs each amounted to 3,850,400 catties consigned 
to the following destinations Europe (countries not specified), 
1,777,300 catttes, London, 335,600 catties, Germany, 
209,200 catties, United States, 1,277,000 catties, China, 
51,900 catties , France, 199,400 catties 

As regards the manufacture of camphor the following par- 
ticulars are extracted from a report by the United States Consul 
at Nagasaki 

Camphor 1s found alike on high elevations and ın the valleys 
and lowlands It 1s a hardy, vigorous, long-lived tree, and 
flourishes in all situations 

Many of these trees attam an enormous size ‘There are a 
number in the vicutity of Nagasaki which measure to and 12 ft 
indiameter The ancient temple of Osuwa, at Nagasaki, is 
situated ın a magnificent grove of many hundred grand old 
camphor trees, which are of great age and size, and are still 
beautiful and vigorous It 1s stated that there are trees at other 
places in Kiu Shiu measuring as much as 20 ft in diameter 

{he body or trunk of the tree usually runs up 20 and 30 ft without 
limbs, then branching out im all directions, forming a well- 
proportioned, beautiful tree, ever green and very ornamental 

The leaf 1» small, elliptical in shape, slightly serrated, and of 
a vivid dark-green colour all the year round, except for a week 
or two in the early spring, when the young leaves are of a 
delicate, tender green The seeds or berries grow in clusters 
and resemble black currants in size and appearance The wood 
gs used for many purposes, its fine grain rendering it especially 
valuable for cabmet-work, while it 1s used also for shipbuilding 
‘Lhe roots make excellent knees for ships 

In the manufacture of camphor the tree 1s necessanly 
destroyed, but, by a stringent law of the land, another is planted 


DECEMBER 8, 1892] 


—y 
d 


an itsstead Lhe sımple method of manufaqlure employed by 
the nattves 1s as follows — 

The tree ıs felled to the earth and cut info small pieces, of, 
more properly speaking, into chips 

A large métal pot ıs partially filled with water and placed 
over a slow fire, * A wooden tub ts fitted to the top of the pot, 
and the chips of camphor wood are placed inthis The bottom 
of the tub 1s perforated so as to permit ‘he steam to pass up 
among the chips #4 e 
e A steam-tight cover is fitted on the tub From this tub a 
bamboo pipe leads to another tub, through which the enclosed 
steam, the generated camphor and oil flow This ge@oggl tub is 
connected in like manner with a third The third tub 19divided 
into two compartments, one above the other, the®dividing floor 
being perforated with smafl holes, to allow the water and orl 0 
pass to the lower compartment The upper compartment %s 
supplied with a layer of straw, which catches and holds the 
camphor in crystal in deposit as ıt passes to the cooling process 
The camphor ıs then separated from the syaw, packede in 
wooden tubs of 1334 Ibs each, and 1s ready for market ® 

After each boiling the water runs off through a faufet, leaving 
the ot], which is used by the natives for wWluminating and ofher 
purposes 











“UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Mr W. Ridgeway, late Professor at Queen’s 
College, Cork, has been elected to the Disney Professorship of 
Archzology for the customary period of five years Prof Ridge- 
way’s recent work on the origins of weights and measures have 
made him well known as a scientific archeologist 

Mr R T Glazebrook, F RS, Assistant Director of the 
Caverdish Laboratory, has been appomted a member of the 
Financial Board , Mr Lewis, Professor of Mineialogy,gand Dr 
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which it rested, were doubtful, but ıt has since been copied 
without the note Recent experiments show that 003 Is 
probably more*correct, but with such a varying element as the 
wind, ang factor 1s wf little use in deducing extreme pressures 
from velocity anemometers Instrumentssof different sizes give 
different results, and those calibrated by indoor trials give more 
wind than those tested øut of doors In some respects it is 
more desirable to register the pressure than the velocity, but a 
pressure plat@which 1g to register 3olb per square foot 1s hardly 
suitable to 1ecord so small a force as one ounce, so that on many 
days no sign of motion ıs given. The author concludes from 
many careful experiments that the tube form of anemometer 1s 
most likely to give satgsfactory results, as, apart from electricity, 
it 1s the only kind in which the motion or pressure can be trans- 
mitted to a distance without loss by friction In this unstiument 
the registering apparatus 15 placed away from the part exposed 
to the wufd —-The storms of Pndia, by S M Ballou In this 
article, which 1s a contmuation of previous papers, the author 
treats of the storms which accompany the winter and summer 
rains,—The first gerial voyage across the English Channel, by 
R de C.-Ward This voyage was suceessfully carried out by 
Dr Jeffriesand M Blanchard on January 7, 1785 The balloon 
Brt Dover at rh pm , and descended a few minutes before 4h 
pm , not far from Ardres —On the production of rain, by Prof 
C Abbe. The author reviews the natural process of the for- 
mation of rain, viz saturation by aqueous vapour, condensation 
into visible particles, and the agglomeration of these into drops 
large enough to be precipitated The problem of artificial for- 
mation of rain will be partially solved 1f some method is invented 
to bring about a sudden formation of large drops out of the 
moist air that exists between the small particles of every cloud 





SOCIETIES AND ACADEMIES 


PARIS 
Academy of Sciences, November 28 —M_ d'Abbadie in 





Gaskell, F R S, have been elected members of the Genewal 
Board of Studies , and Mr E W MacBnide, Scholar of St 
John’s College, has been appointed Demonstrator ın Animal 
Morphology, ın the place of Mr J J Luster, of the same Col 
lege 

The Museums and Lecture Rooms Syndicate propose to mtro- 
duce the electric light into the dissecting-room of the Anatomy 
school, the lecture room, and histology class-room of the De- 
partment of Physiology, and the Philosophical Library, at an 
expense not exceeding 4100 

By the death, on November 30, of Dr F J A Hort, Lady 
Margaret Professor of Divinity, the University has lost not only 
a great theologian, but a distinguished student of science Dr 
Hort was second to Prof Liveing in the Natural Sciences Tripos 
of 1851, the first ever held He received the mark of distinction 
in Physiology and ın Botany In 1856, and again in 1871, he was 
an examiner for Honours in thie Tripos Ghroughout his life his 
oleh in the scientific progress of the University was deep and 

earty 

A Syndicate has been appointed to consider the whole ques- 
tion of the times of holding Tripos exammations, and the 
changes that would follow if these were altered The disadvant- 
ages of the present system, by which much of the benefit of the 
Easter term and of the Long Vacation are lost to students and 
teachers alike, have of late been forcibly brought before the 
Senate It 1s to be hoped that, by bringing about a rational 
“Easter ” or otherwise, the Syndicate’s efforts may lead to a 
reformation 


SCIENTIFIC SERIALS 


American Meteorological Journal, November, 1892 —Wind 
measurement by H W Dines The two instruments generally 
an use, viz the Robinson cup anemometer and the pressure 
plate, are both more or less unsatisfactory ın obtaining the ex- 
treme pressure The wind never blows umiformly, whereas the 
instruments are calibrated on the supposition that ıt does so 
And the method of exposure ıs often unsatisfactory , any obstacle 
to the free circulation of the wind either at the side or even behing 


the chair. g-Note accompanying the presentation of a work on 
the new methods of the ‘‘ Mécanique Céleste,” by M Poincare 
—Qn the existence of distinct nervous centres for the perception 
of the fundamental colours of the spectrum, by M A Chauveau 
If one goes to sleep on a seat placed obliquely in front of a 
window which allows the light from whste clouds to fall equally 
on both eyes, the coloured objects in the room appear illuminated 
by a bright green light during a very short interval when the 
eyelids are opened at the moment of awakening The pheno- 
menon 1s not observed except at the moment of awakening from 
a profound sleep From this it 1s concluded that there are dis- 
tinct perceptive centres for the green, and probably also for the 
violet and the red Of these, the green centres are those which 
first regain their activity on awakening —Note on the obser- 
vatory of Mont Blanc, by M J Janssen —On the laws 
of expansion of liquids, their comparison with the laws 
relating to gases, and the form of the isothermals of 
hiquids and gases, by E H Amagat ‘The substances 
examined were water, ether, alcohol, carbon bisulphide, 
hydrogen, nitrogen, air, oxygen, ethylene, and carbonic acid, 
the pressures ranging from 50 to 3000 atmospheres, and the 
temperatures from o° to 200° For both hquids and gases, the 
isothe: mals present a slight curvature turned towards the axis of 
abscisse The angular coefficient increases with the tempera 
ture This effect 1s specially pronounced im the liquids, where 
it corresponds to a widening-out of the network, well exempli- 
fied ın carbomic acid, m the part corresponding to the lower 
temperatures This widening-out gradually disappears as the 
temperature rises , in the lighte: gases, the variation with the 
temperature 1s very small — Observations of Holmes’s comet 
(‘*f 1892), made at the Pan» Observatory (west equatorial), 
by M O Callandreau —On a remarkable solar protuberance 
observed at Rome on November 16, 1892, by M P Tacchini — 
On universal imvariants, by M Rabut —On straaght-lme con- 
giuences, by M E Cosserat On the passage of a wave 
through a focus, by M P Joubin An apparatus for showing 
the complementary character of transmitted and reflected 
Newton’s rings 18 mounted vertically, and illuminated by a 
small bright point placed at a distance of 120m along the 
axis of symmetry On moving a microscope along the axis of 





or below the anemometer, vitiates the 1esults The usual factor 
4 for conversion of velocity to pressure in the equation P = ġa? 
astoo high The value 005 was given onginally in a book on 
engineering, with a footnote stating that the experiments on 
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reflection the rings first appear with a black centre, which 
changes into while at the first focus of reflection, and again into 
black at the second —On the depression of the zero, observed 
in boiled thermometers, by M L C Baudm The secular 
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depression of the’ zero, brought into prominenge by heating to 
100°, may be greatly reduced by keeping the thermometers for 
several days immersed in a liquid boiling at 40@ or 500° —On 
the fusion of carbonate of lime, by M A Joannis #@\ction of 
antimony on hydroceloric acid, by MM A Ditte and R 

Metzner --On the zmeates of the alkaline earths, by M G 

Bertrand —-On anhydrous and crystaélized fluorides of iron, by 
M C Poulenc —Preparation of metallic chromium by electrojysis, 
by M Em Placet An aqueous solution of chfome alum, 10 
which is added an alkalhhe sulphate and a small quantity 
of sulphuric or other acid, 1s electrolyzed Pure chromium 
is deposited at the negative pole It ıs very hard, 
and of a fine bluish-white colour ,It resists atmospheric 
influences, and 1s not attacked by concentiated sulphuric 
acid, by mme acid, o by concentrated potash solution 

Articles made of brass, copper, or iron may be coated with 
chromium, thus giving them a nfetallic lustre resemblifig oxtdized 
silver Large quantities of the metal can be prepared without 
difficulty —-On the preparation of hydrobromic acid, by M E 

Léger —Reply to M Friedel’s observationg on the ratatory 
power of the diamine salts, by M Alb Colson Point, of 
fusion of solvents as the inferior limit of solubilities, by M A 

Etard —-Action of the chlorides of dibasic acids on cyanacetfc 
sodium ether, succinddicyanacetic ether, by M Th Muller — 
On the functions of hydumlic acid, preparation of potassium 
hydurilates, by M C Matignon —Researches on the colours of 
some insects, by M A B Gniffiths —eMicrobicidal action of 
carbonic acid in milk, by M Cl Nourry and C Michel —Ona 
nervous ganglion of the feet of Phalangium optito, by M 
Gaubert —-Myxosporidia of the bile duct of the Fishes, new 
species, by M P Thélohan —On the modifications of absorp- 
tion and transpiration which occur im plants under the influence 
of frost, by M A Prunet The rapid dessication of the young 
shoots of frozen plants is due to the substitution of an intense 
evaporation for the normal function of transpiration, and to an 
almost complete suspension of absorptive function. —?Æcidt 
conium, anew genus of Uredinei, by M Paul Vuillemin —On 
the clasification and the parallelisms of the miocene system, by 
M Ch Depéret —On the existence of micro granulite and 
orthophyre in the primary formations of the French Alp§, by 
M P Termer--On the mineralogical modifications of the 
calcareous strata in theginferior Jurassic of Ariège due to lher- 
zolite, and their bearmg on the history of this eruptive rock, 
by M A Lacroix -—-On the geographical distribution, the 
origin, and the age of the ophites and lherzolites of Ariège, by 
M de Lacvivier —Geological observations on the Creux de 
Souct (Puy-de-Dôme), by M Paul Gautier 


BERLIN 


Physiological Society, October 28 —Prof du Bors Rey- 
mond, President, ın the chan —Prof Gad spoke on the respira- 
tory centre on the basis of experiments made in his laboratory 
by Herr Marenescu According to these, the centre for the 
co-ordination of the respiratory muscles lies m the /formatzo 
reticularis grisea and alba below the hypoglossal centre, on 
each side of the hypoglossal tract, whereas in the apex of the 
calamus screptorius there 1s an inhibitory centre (nœud vital) 
whose stimulation may cause death It further appeared from 
these experiments that the respiratory centre 1s not confined to 
a limited area, but ts diffuse and quite distinct from Flouren’s 
“ nœud vital ” 

November 11 --Prof du Bois Reymond, President, ın the 
char —Dr Ad Loewy had investigated the influence on re- 
spiration of the upper tracts leading from the cerebrum to the 
respiratory centre, an influence which 1s specially marked after 
section of the vagi He found that these tracts do not simply 
hand on to the centre impulses received from the periphery up 
the trigeminal nerve, but that they automatically maintain the 
thythm of the centre after the vagi have ceased to function 
Dr René du Bois Reymond spoke on the sensation of warmth 
which ensues on immersing the hand in a vessel of carbon 
dioxide Sulphurous acid, bromine vapour, nitrogen peroxide, 
ammonia and hydrochloric acid gas produce the same effect 
The rntensity of the sensation varies with the different gases 
Thus carbon dioxide produces the same sensation as air warmed 
to 20°, while that of nitrogen peroxide is as of air at 30° and 
that of ammonia and hydrochloric acid gas as of air above 40° 
The phenomena do not as yet admit of a physical explanation, 
but must be regarded rather as resulting from a chemical stimula- 
tion of the sensory nerves for heat perception The President 
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exhibited a torpedo recently born ın Berlin, in which he had 
dgtected an active electric organ immediately after birth by 
means of a nerve-smuscle preparation and a galvanometer 
This observation was first made in 1831 by Davyy but had not 
since then been repeated 
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a 
CRITICISM OF THE ROYAL SOCIETY 
. 

A “Criticism of the Royal Society” which appeared in 

the Temes of December Ist is so obviously the 
work of a writer unacquainted with theeinner life of tne® 
Seciety, that ıt might well have been left to “waste its 
sweetness on the desert air,” had ıt not bgéngtaken 
seriously in an editorial article of the same issue Of the 
leading journal In factythe relations of the “ Criticism” 
to the editorial leader suggest that the discharge of these 
bombs into the scientific camp was carefully arranged , 
the writer of the criticism having managed to persuade 
the editor of the Zeszes that the Society 1s fn a bad way 
That really ıs a serigus matter, and justsfies « Brief butt 
careful critique of the “ Criticism ” 

The “Criticism” says —“ The Royal Society 1s officially 
and statutorily described as the ‘ Royal Society for im- 
proving-natural knowledge,’ that ıs to say for promoting 
and rewarding original investigation ” 

The first half of this statement 1s quite correct, but the 
second is as completely erroneous From its earhest 
days the Royal Society has conferred its Fellowship on 
persons who had nothing to do, directly, with original 
mvestigation, but were promoters of the “improvement of 
naturai knowledge ” ın other ways And so very loosely 
were the conditions of admission construed, half a century 
ago, that the Society was in danger of sinking into å 
mere club From this fate it was rescued by the reform 
effected by the vigorous efforts of Sir W Grove and the 
late Mr Leonard Horner, which restricted the number 
of new fellows to be annually selected (not elected) by 
the Council to fifteen These fifteen names are presented 
to a General Meeting which may, if it pleases, reject any 
or all of them and substitute more or fewer other names 
The control of the Society at laigeisabsolute Neverthe- 
less, in the five and forty years during which this arrange- 
ment has existed, we can call to mind only one occasion 
in which a decision of the Council was seriously chal- 
lenged in the General Meeting and a pame omitted by 
the Council added to the hst On the face of it, this does 
not look as if the Council had abused its power of 
selection 

The “Criticism” proceeds ~-“‘ It will hardly be contended 
by any one at all conversant with the matter that fifteen 
elections per annum are inadequate for the due recogni- 
tion of really original work On the contrary, it is only 
by a loose and wide interpretation of the governing 
clause in its constitution that the Royal Society can fill 
up, year by year, the full number of its permitted 
elections ” 

Yet every one “at all conversant with the matter” 1s 
perfectly well aware that sundry persons of just weight 
and authority in the Society have, for some time, been of 
opinion that the fifteen elections are inadequate even for 
the parpose of recognizing original work , and that, for a 
number of years, this view has been pressed now and 

again on the Council 
considered barely enough forty-five years ago, the 
prodigious increase of scientific workers, especially in 
Great Britain and the Colonies, during that tıme, must 
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It 1s sud that if fifteen were, 
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have rendered that number insufficient for the present 
day , and that, seeing the necessity of allotting a fair 
share of the efections to each of the representatives of 
the many different branches of Scgence in a hist of 
candidates whose number averages about sixty, the election 
of men who ought to dòme in 1s, every year, necessarily 
postponed We offer no opinion on this difficult question , 
but that the facts are as we ste them 1s notorious to 
every qne who has served upon the Council However, it 
1s easy to submut the selective work of the Council to an 
effectual test In thé last twenty years 300 Fellows have 
been elected Let any competent judges go over the 
names of these gentlemen, with the view of picking out 
ten whose right to be there admits even of being fairly 
questioned We are confident that he will not succeed 
in finding that number, nor the half of ıt No body of 
emex ever has been, or ever will be? unaffected, to some 
degree, by personal influences, or prejudices, or errors 
of judgment, even ecclesiastical preferment 1s said not 
always to follow in the track of the purely spiritual gifts 
and graces But a Couneil which can defy all hostile 
criticism of 295 out of 300 of its selections, and fairly 
defend the rest, may cheerfully meet its enemies in the 
gate 

The “ Criticism ” exhibits a no less curious ignorance 
of the actual facts ın dealing with the relations of the 
officers to the Council The critic knows nothing of the 
curloug revolt that took place a score of years ago, aided 
and abetted by the majority of the officers of that time, 
for the purpose of rendering themselves powerless in face 
of the rest of the “Council He does not know that, subse- 
quently, officers of the Society have over and over again 
urged that prolongation of the term gf service of the rest 
of the members of the Council which can alone enable 
them to take the share they ought to take in the govern- 
ment of the Society Few persons are aware of the great 
amount of business—some of it of a very troublesome and 
responsible character-—which comes before the Council of 
the Royal Society In his first year of office, a new 
councillor is a learner, at the end of the second year, 
just when he 1s becoming useful, he goes off, by a rule 
which the general body of the Fellows object to alter 
Formerly the President’s term of office was unlimited , 
now ıt has practically reduced itself to five years Unless 
the other officers—and particularly the principal secre- 
tarles—retained their offices for a longer time, the affairs 
of the Society would soon either be reduced to chaos, or 
be carried on, somehow or other, by the one permanent 
official—the Assistant Secretary The Society could not 
have a better Assistant Secretary than ıt possesses, but he 
has no seat in the Council , and even if ıt were desitable to 
reduce the secretaries to nullities, the situation would 
become impossible Under these circumstances, it 1s 
clear that the officers must know more about the 
business of the Society than ordinary members of 
the Council, that, therefore, willy-nilly, they must exer- 
cise a preponderating influence, and, finally, that it 
is desirable that they should do so 

Again, the insinuation that this influence 1s exerted un- 
fairly, in favour of a particular academical institution, 
could not have been made by any one acquainted with 
the actual government of the Society Of the officers, 
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and two of the others, of the University of Cambridge, 
one has been honoured by both Oxford and Cambridge 
degrees Where ıs the “ excessive representation of one 
great academical gnstitution” among these gentlemen ° 
Undoubtedly one of the English Universities has a large 
share , but, if the author ofthe “ @riticism ” imagines that 
the infiuence of that University, or of anyegmember of ıt 
acting on behalf of his Ufiuversity, had anything whatever 
to do with the election of these officers to the pogts they 
hold, ıt 15 simply because he ıs utterly unacquainted with 
the circumstances under which the8e appointments were 
made , and more especially with the difficulty of finding 
competent men who are able and willing to glevote an 
immense amount of time and trouble to the affairs of the 
Society 

So with respect to the “reappearance” of gimilar 
names on the Count:l “every five or six years” Ifthe 
critic had ever taken pat in the business of selectmg 
anew Council, or even if it bad occurred to his some- 
what captious mind (1) that all branches of science must 
be represented, (2) that men who can and will give 
a great deal of time to the service of the Society are 
alone useful , (3) that 1t 1s not everybody’s business to be 
a useful councillor, (4) that people who hive far out of 
London, as a rule, find it difficult to attend the frequent 
meetings of the Council and its committees, he would not 
have found ıt necessary to suggest corrupt motives for this 
fatal reappearance of the same councillors, and that in 
spite of the rule that a man must be off the Council for a 
year before he can be re-elected 

Tt 1s further made a reproach to the Society that apong 
the yearly elected fifteen “the professor abounds greatly, 
while independent investigators of the typeof Joule, Brewer, 
Spottiswoode, De la Rue, Darwin, Gassiot, Grove, and 
others who have been the glory of English science, are 
comparatively rare” To which singular statement (most 
singular perhaps in the collocation of names) ıt would 
seem necessary to reply only by putting two questions 
Wil the critic point to any man ranking even with the 
least known of those whom he mentions, now living, who 1s 
not in the Royal Society, or who has not been placed on the 
Council, except of his own choice, or from the accidents 
of residence and occupation? And, secondly, has ıt oc- 
curred to him that ın the last quarte: of a century, a multi- 
tude of new professoriates in science have been created, 
and have been filled bythe best workers the appointers 
could find? And if these gentlemen have not left off work- 
ing themoment they were made professors, does it not seem 
probable that the Council of the Royal Society may have 
had even better grounds for selecting them for the 
fellowsnip than their appointers had for making them 

` professors ? 

Finally, the “Criticism” affirms that “eminent pro- 
fessors may be named who are also eminent improvers of 
natural knowledge, yet are not fellows of the Royal 
Society ” 

We venture respectfully, but firmly, to question the 
accuracy of this statement, unless these “eminent ım- 
provers of natural knowledge” have voluntarily ab- 
stained from seeking the fellowship It ıs not for 
the Council to ask any one, however “eminent,” to jomm 
the Society And ıf there are persons who have been 





e 
but who have ghosen to abstain from taking the steps 
avhich would, as a matter of course, have placed them in 
its ranks and have enabled them to take their fair share 
in the burden of its work, ‘no one but themselves 1s. 
responsible for their singular position—the Royal Society 
Jarà da se, and does not require their aid 


THE ELEMENTS OF PHYSIOLOGY œ 


Elem@guts of Human Physiology By E H. Starling, 

M Lond (London Churchill, 1892 ) 
| F this book 1s intended as aa introduction to the phy- 
: siology a medical student ought to acquire it will fill 
its purpose admirably, but ıt would be too much to say 
that 1t could in any way take the place of the larger text- 
book# e Such a book as this, rightly beanng the 
Word elements” in its title, ifeused, as it should 
be, as a “ guide,” will give the student an acquaint- 
ance with the subject which will be an excellent 
yntroduction to more detailed Works Dr Starling 
has written in some 400 small 8vo pages a concentrated 
account of the physiological processes of the body The 
knowledge given is fully up to date It must have 
been a difficult task to do this in so small a space with- 
out merely recording a succession of disconnected facts 
and rival theories Dr Starling is to be congratulated 
on having accomplished this task well The judicious 
selection he has made of the really important points, and 
his tefse and clear mode of expression has enabled him to 
produce a book which besides being instructive is interest- 
ing, which with a condensed manual is seldom the case 
The danger of the book hes in its excellence If a 
student, a medical student aiming at a mere qualification ~ 
trusts, with the aid of some histology, to this book alone, 
he may doubtless accomplish his immediate object But 
who would then be satisfied that he possessed a know- ` 
ledge of physiology such as a medical man should be 
equipped with’ If the student could not merely learn, 
but also assimilate all that ıs brought before him 
here, his mind would not only be supplied with much in- 
formation, but also recetve a useful training The expe- 
rience of teachers, however, 1s that the average student 
does not understand the intncacies of many of the pro- 
cesses and mechanisms of the animal body by having 
them tersely expounded to him in afew sentences He 
may learn those sentences, but his ignorance is at once 
exposed ıf he 1s brought face to face with the same question 
along another path The more a medical man knows of 
what physiolog} can teach him of those portions cf the 
science which come into the most intimate relation with 
medical practice, all the better The danger 1s that when 
this book falls into the hand of the student he will be 
satisfied, and refrain from consulting fuller works or even 
from practical laboratory work, on the importance of 
which the author in the preface so rightly insists 

The introduction gives not only an account of the 
general properties of living matter, but also a rapid 
survey of the build and functions of the animdl body 
touching even on development This 1s followed by a 
account of the chemical constituents, and as this must b 
largely referred to by the student during the reading c 
the book, it is a necessity, but would, I think, have bee 
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In the chapter on blood and lymph a fuller account of 
leucocytes with their varieties and functions, ang 
especially of the proterd and other subs®ances associated 
with them, Would certainly have been desirable It 1s of 
course easy, m*reviewing so small a book, to find m- 
stances of curtailment and of omission, but the life history 
of the leucocytes ıs of supreme importance medically, 
that even the account of the derivatives of hemoglobin 
might, for their sake, have been shortened _ 

The phenomena of muscular contraction a$ well 
described, and the account of muscle and nerve currents 
1s especially clear and t8 the point ` 

In the chapter on the vascular mechanism two tracings 
of pressure in an artificial schema are taken from Prof 
Foster’s text-book The tracings are accyrately repro- 
duced In the description of these we are told that, after 
a high peripheral restance 1s introduced ‘ntothe circwst, 
“the pressure on the arterial side at first rises with every 





beat till it has attained a certain height, where it remains 
stationary, merely oscillating with every stroke of the 
pump The venous manometer, on the other hand, shows 
no rise of pressure, and its oscillations becomes less and 
less, till they disappear and the flow becomes con- 
tinuous” A glance at the tracing shows, however, that 
there 1s a rise of pressure on the venous side, and more- 
over a maintained rise This is a very important point 
about the tracing A student grasps readily the action of 
the artenal blood pressure m forcing the blood from the 
aorta to the capillaries, but he 1s at a loss to undefstand 
why ıt comes back again from the capillaries towards the 
heart It cannot be too much insisted on that we bave a 
pressure, a small and gradually falling pressure, in the 
veins, and that this is the important determining cause of 
the venous flow The author, in this the proper place to 
bring this prominently forward, leaves it out entirely, 
though it 1s meidentally referred to later on, and leads 
the student to suppose that the presence of the valvesin 
the veins andthe aspiration of the thoracic movements, 
important though they may be, are the chief factors 
The subject of endocardial pressure and of the pulse 
1s treated, clearly and concisely, ın the light of Hurthle’s 
important work This 1s particularly Welcome, as, if I 
am not mistaken, this ıs the first occasion that these 
researches have been brought before English readers 
In the discussion of the causation of the heart’s beat 
it does not seem clear why “the beat always starts in 
the sinus” when we are told that the sinus contracts 
feebly and slowly The fact that the sinus has a more 
rapid rhythm than the other chambers ofthe heart, and so 
iitiates the whole cycle, ıs not distinctly brought out 
The author follows Schmiedeberg’s opimion in stating 
that muscarin acts by stimulating the nerve-endings of 
the vagus This is by no means certain, and we should 
have welcomed some mention of Gaskell’s opinion that 
its action 1s a direct one on the muscular tissue, and some 
of the reasons for taking that view In the description 
of the vasomotor mechanisms I have found no adequate 
statement of the 1mportant part vaso-dilator nerves play 
im regulating the circulation in skeletal muscle 
In the account of the nervous mechanism of respiration, e 
which 1s well up to date, m mcluding some of the results 
of the work of Head, we should have expected also some 
statements of Marckwald’s observations on the influence 
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of section of phe medulla above the respiratory centre. 
No reference Seems to be made of the influence of im- 
pulses regqhing the respiratory from higher centres of the 
brain Its also unfortunate that wheg the student turns, 
as directed, to Fig 61 he finds that the tracing selected 
of the effect on the resyfiration of section of the vagi does 
not show theeincrease in amplitude as ıt does the decrease 
in rate, although he is told th& both the changes are 
brought about On page 266 there is an obvious nus- 
print, the word “expiratory” should be “ respiratory ”’ 
On page 291 there is another misprint, “B,” ın the 
equation should be, of course, “Br” <A few lines further 
on there 1g, however, a serioys error We read, “ From 
the amount of nitrogen given off the amount of urea pre- 
sent in the urine, may be calculated 35 5cc of nitrogen 
correspond to ene gram of urea” The theoretical 
“améunt calculated for one gramme bf urea 1s 3727cc 
a® standard temperature and pressure, while 35 5, or 
more exactly 35 4c c ,1s the amount which Hufner found 
was actually liberated not by one gramme, but by one 
decigramme of urea , 

The chapters on the special senses and on the central 
nervous system are some of the best in the book The 
methods of tracing fibres in the cord and brain are fully 
gone into, so also is localization of function, and mdeed 
the account of the brain throughout 1s very clear and 
good 

At the end of the book isa short appendix, in which is 
given a description of apparatus purely physical in nature 
Every teacher wi]l agree with the author that it 1s not 
onlygdesirable, but necessary, to put this in a manual of 
physiology The ignorance of the construction and use 
of the simplest physical apparatus,which the average 
medical student carries with him mto the physiological 
laboratory, 1s usually almost as perfect as ıt can be Much 
of the time of a demonstrator of physiology has at first 
to be given to the teaching of some of the simplest 
physical methods LES 





APPLIED MECHANICS 
Elementary Manual on Applied Mechanics By Prof. 
Jamieson (London C Griffin and Co, Limited, 
1892 ) 
HIS is the latest addition to the series of books 
introduced by Prof Jamieson during the last few 
years Like his useful work on the Steam Engine, it 1s 
the outcome of the course of lectures which he delivers to 
his own students Its replete with the many mechanical 
contrivances to be found in the workshop, one chapter 
being devoted to the consideration of the screw-cutting 
lathe alone 
The illustrations, with which the book abounds, and the 
necessary descriptions of the various machines considered, 
are all that one may wish for 
An excellent feature of the book will be found in the 
mannerin wnich, after having enunciated a principle, the 
author has applied it to some well-chosen examples In 
this direction he has proceeded to an extent which will 
be highly appreciated by the student Further, he has 
availed himself of any opportunity to obtain results ex- 
perimentally, and these form a very instructive series of 
examples for the young engineer 


148 . 


NATURE « 


a [Decemser’ 15, 1892 


= e~ 





-e Sf u 


A careful perusal will show that the awthor considers 
it desirable that all matters pertaining tq umts, defini- 
tions, symbols, &c, should be carefully attgnded to 
But m his treatment of these he has not been entirely 
successful 

Take, for instance, his definitidn of the moment of a 
force on p 15 —“ The moment of a,force 10 equal t the 
force multiplied by the “perpendicular distance from a 
point on its line of action” This 1s rather ambaguous, 
and we should prefer to see the words, with respect to 
a pont, included in the definition 7 

In a footnote, p 214, objection 1s taken to f being used 


for acceleration, since it “ qaturally represents a force” 
Then why use ¢ for strain in the formula ¢ = $: where 


e just as naturally represents an elongation, andestrain 


1s not an elongation, as the author clearly show’ in® 
° 


another footnote on p 232? 
Again, in a footnote on p 2 we have “M = = 


D 
where M stands for the mass, W for the weight ın pounds, 
and g for the acceleration of gravity” 

Now on p 215 the reader is asked to accept as correct 


Woy? 
the formula for centrifugal force, P = —— Ibs, but 
Mv? 
(continues the author) since M = y’ then P =—— 


poundals Why should this substitution produge the 
change from pounds to poundals? We fail to see what 
1s gained by having an ellipse for the figure répresenting 
motion in a circle ° è 
There ıs a want of consistency when an acceleration 
is spoken of as “a feet per sec ın one second” in 
one place, and as “æ feet per sec” on p 219 On 


2 
the same page, too, Wer should evidently be 1ead as 
Wu? 
2g 

The examples worked out in the chapter on bending 
moments will show the student how to apply the prin- 
ciple of moments to the case of a beam loaded in any 
given manner This is preferable to merely using a 
set of formula, a system attended with most disastrous 
results 

At the end of each chapter will be found a good 
selection of examples on the matter considered therein 
We are informed that another volume dealing with the 
more advanced portions of the subject ıs ın the course 
of preparation GAB 





OUR BOOK SHELF 


Man and the Glacial Perwd By G Fredenck Wright, 
DD, LLD, FGSA (London Kegan Paul, 
Trench, Trubner and Co, 1892) 


THE title of this book raises expectations which the con- 
tents fal to satisfy Out of 374 pages only sixty are 
devoted to the consideration of “the relics of man in the 
Glacial Period,” and the treatment of the subject is, to 
say the least, uncritical The reader does not learn from 
Prof Wright that strong doubt has been expressed as to 
whether some of the “ finds” of human relics in North 
America were really made in undisturbed glacial deposits, 
while his discussion of the European evidence ıs crude 
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and inadequategnot to say misleading The author ha» 
apparently only a slight acquaintance with the literature 
of the subject, acquired chiefly from such recondite 
sources as Lyell’s “Antiquity of Man,”sandetreatises on 
general geology Of the many interesting facts bearing 
on man’s relation to the Ice Age which have been dis- 
covered since those works were published our author 1s ap- 
parently ignorant Nor has“a summer spent in Europe” 
sufficed, as who Could expect that ıt should, to make up 
for his other deficiencies Fortunately, the major portion 
of hisgotume deals with the glacial phenomena of North 
Amerta for here he 1s on safer ground We feel sure, 
however, tht many of his statements and conclusions 
pill receive scant support from” geologists across the 
water It would be interesting to know, for example, 
what evidence can be adduced to show that the southern 
part of the United States was submerged during the 
Glaciag Perio@l to the extent of 500 feet, so as to bring 
the watergof the Gulf of Mexico into Illinois and 
Indiana Again, we were under the impression that the 
author’s “Ohio Lake,” which he supposes came into 
existence when the great ice-sheet advanced into that 
region, had been effectually disposéd of by Mr Leverett 
and Prof Chamberlin Througbout the book the unity 
of the glacial period is confidently upheld, a view which 
Prof Wright 1s, of course, entitled to maintain, but he 
might have informed his readers that with few exceptions 
American geologists are quite of another opmion He 
fails to understand the evidence adduced by Chamberlin 
and others in favour of the periodicity of glaciation, while 
so far as one can gather from his pages, he seems to 
know nothing of the facts bearing on this question which 
geologists in Europe have accumulated, especially during 
the past few years 

Altogether we much prefer the author’s earlier work, 
“The Ice Age in North America,” of which the present 
1s more or less of an abstract In the former the facts of 
American glacial geology were given in considerable 
detail, and the writer’s crude speculations and hypotheses 
were less obtrusive Should the present work come to a 
second edition we would advise Dr. Wright to get some 
scientific friend to assist him in its revision Loose un- 
scientific phraseology and incorrect definitions are of not 
infrequent occurrence throughout the volume Thus we 
read of “glacial ice,’ of “ beautiful crystals of porphyry,” 
&c , and are told that névé is the “motionless part” of 
a glacier, although a little further on we learn that it 1s 
from this “ motionless” névé that “the glacier gets both 
its supply of 1ce and the tmpulse which gives ıt its first 
motion” Obviously Dr Wright 1s unacquainted with the 
observations of MM Pfaff, Kloche, and Koch on the 
movement of névé, while he might increase his knowledge 
of glacier motion by studying what Messrs McConnel 
and Kidd have to say upon that interesting subject 


Beetles, Butterflies, Moths, and other Insects By A W 
Kapple and W Egmont Kirby (London Cassell 
and Co, 1892) 


THIS work ıs a shght sketch of the more prominent 
British insects, intended for youthful and very inex- 
perienced entomologists The first section is devoted 
to classification, the key to the orders of insects being a 
fairly workable one, though ıt takes no account of the 
very numerous exceptions Then follows a section on 
structure, in which when describing the eye the authors 
ignore the latest experiments on the subject, proving that 
the compound eyes form but a single image of the object 
seen , they also treat the tongue or proboscis as if ıt were 
homologous throughout the orders, whilst in lepidoptera 
itis developed from entirely different organs from what it 1s 
in the others, except in the very lowest family , and again 
when describing the legs they fall into the almost 


incredible error of speaking of the first joint as the ‘ 


trochanter, saying it 1s jomed to the thorax by a hinge- 
e 


(a 
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plate, the coxa, the first joint being in fact the coxa and 
the trochanter, the short jomt articulating ıt to the femug 
Then follow short sections on the metamorphoses of 
insects and éheirehabits and haunts, and longer sections 
on the collecting and preserving of perfect insects and 
larvee, which are far more correct than the preceding 
ones, though very shght and quite insufficient for the 
muitiation of a beginner The mainepart of the book 1 

devoted to short descriptions of the "more promment 
British insects under their various orders and families, 
and illustrated by twelve coloured plates, whgh are 
decidedly good for cheap chromographie work , ths 1s by 
far the most useful portion of the book, and ‘well-marked 
forms will easily be recognized from the figures ang 
descriptions, even though many species are placed in 
their wrong families 


Ostwald's Klasstker der Exakten Wessensghafien o Nbs, 
31-37 (Leipzig Wilhelm Engelmann, 1892 $ . 


WE have already called attention to this admirable senes 
of small volumes [It consists of scientific papers which 
may be said to haye marked definite stages ın the 
development of science The only fault we have to find 
with tite series, as we have already stated, ıs that only 
the German papers are given in the language in which 
they were originally written All the others are trans- 
lated This ıs undoubtedly a mistake, for much may 
often depend on the precise words used by a great 
master of research In other respects the series is 
excellent, and should be of genuine service to sctentific 
students The papers reproduced in the present set of 
volumes are Lambert’s “‘ Photometrie,’ three volumes 
(1760), photo-chemical researches, by R Bunsen and 
H E Roscoe (1855-59), an attempt to find the 
definite and simple conditions im accordance with 
which the constituent parts of inorganic nature are 


connected with one another, by Jacob Berzelius 
(1811-12), on a general principle of the mathe- 
matical theory of induced electrical currents, by 


Franz Neumann (1847), observations on the moving 
power of fire and the machines fitted for the development 
of this force, by S Carnot (1824) 





LETTERS TO THE EDITOR 


{The Editor does not hold himself responsvble for opinions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscrapts intended or thts for any other part of NATURE 
No notice ıs taken of anonymous communications ) 


“ Aminol, a True Disinfectant ” 


WILL you grant me space, in order to avoid misunderstand- 
ing, to make the following explanation ?— 
(1) I recently learned that certain samples marked ‘‘ Aminol, 
a true disinfectant ” have been sent to various gentlemen, 
accompanied by a leaflet, in which my fame, without my 
authority, 1s associated with tho-e samples Allow me to in- 
form your readers that those samples contain ‘‘aminol” in 
water in the strength of one in five thousand Now, the ex- 
periments which } carried out with “amınol,” as regards its 
disinfecting power of microbes, were made with a solution of 
the strength of one in six hundred, and the disinfecting power 
ofthis strength was the following spores of Anthrax bacili 
remained unaffected after eight hours’ exposure, only after an 
exposure for twenty-four hours did the number of living spores 
decrease, but some escaped disinfection even after so long an 
‘xposure <Anthiax bacellt, Staphylococcus aureus, and others 
rere destroyed, but only after a prolonged exposure 
(2) A substance is advertised and circulated under the name 
f “ Periodate crystals,” and 1s associated with my name with- 
it my authority Until quite recently I have made no experi- 
ents withit A few yeats ago I made a few experiments, 
erely of a tentative character, with a solution which was 
belled ‘‘ Pertodate,” but not with the substance adverused as 
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“ Periodate crygals” With these latter I have 1ecently made 
experiments, and 1 find that their solution in full strength has 
no disinfectingpower on mici obes, pathogenic and non-patho- 
genic, ampagst which may be mentioned the bacillus and spores 
of anthrax, the bacillus of typhoid and of diphtheria, of cholera 
and of erysipelas, the Bacillus prodigrosus, the Staphylococcus 
ateus and others Igkewise I find that myection of large 
quantiles of the solution mto guinea-pigs already imfected with 
anthrax or di@htheria, has no power whatever in arresting or 
altering the normal course of these @iseases to their fatal issue 
E KIEN 


. Tracery Imitation 


I TOOK occasion some months ago to publish the result of ob- 
servations on my child H ’s progressive attempts at drawing after 
outline ‘‘ pies ” set before her $ Examination of the series of her 
drawings made almost dary during the period from her nme- 
teenth tober twenty-seventh month showed in them no apparent 
form gr shape hey are simply vigorous pencil markings, 
answering as well to one “copy” as tẹ another—or to none 
at suddenly, however, in her twenty-eighth month, she 
s@emed to catch the idea of breaking the ‘‘ copy” (man) up into 
parts, and succeeded in making head, body, arms, legs, &c, 
in sufficient degree of relative proportion to show that here was, 
in her case, the rise of wnat I called in the article cited, 
“* tracery imitation ” ofa visual picture 

At that tıme I had no explanation to offer, but simply 
recorded the observation I nave now, however, reached a way 
of explaming the rise of this apparently abrupt connection 
between muscle-sense and sight—an explanation suggested to me 
by a passage in Stricker’s argument for the eye movement theory 
of the visual apprehension of figure or outline ? 

Before a child begins to acquire ‘‘tracery imitation,’’ his 
drawings have no shape, but they show uniformly certain 
systenfS of angles, curves, &c, due to the easiest and most 
natural movements of the arm The eyes, however, have been 
m a measufe already educated to recognize certain shapes or 
“copies” There®are, therefore, in consciousness two series of 
assdtiations—one of eye-movement sensations, a, a’, a’, a, a+, 
&c , with a certain strength of revival, which we may call x 
the other, an assoctated series of armjmovement sensations, 
n, nt, n®, v3, nt, &c, representing a path of least resistance in 
armmovement Let us callits strength or degree of tendency 
to progressive revival y 

Now, before the rise of “tracery imitation ” y 1s greater 
than x, for the reason that the arm 1s restricted to a very few 
movements, and these are largely automatic Once start one of 
these movements, and the tendency to carry ıt out 1s very strong 
The tendency of the eye-movement series, on the contrary, to 
regular revival ıs shght , very few objects, copies, &c , being so 
clear and isolated as to give frequent unbroken reproductions 
Consequently, the arm-movement series, 72, 21, 2°, &c , wins 
the day, and an abortive ‘‘ drawing” is the result 

But the tıme comes soon when tne reverse 1s true-—-when «x 1s 
greater than y The eye-movement senes gets strengthened 
constantly by the repeated exploration of familiar figures, 
especially if, as in the case of my child, the eye be tramed by 
having the same ‘‘ copies” set from day today On the other 
hand, the arm and hand movement series gets constantly lesser 
and weaker, since the increasing mobility of the muscles, in the 
varied new activities of this period of infancy, 1s acquired at the 
direct expense of the early ‘cast mon” reactions which are 
largely organic Both of these tendencies were very maiked in 
H —the first, ın the more pronounced recognition of the 
“copies” set before her , thesecond, in the less uncouth manner 
of holding her pencil, moving the fingers, disposing the arm, &c. 
Hence, it 1s simply a matter of education that v should 
soon overweigh y, and the elements of the eye series 
a, a, a*, a8, &c , should draw after them the arm series 

An association thus begins to be formed between the several 
members of the @ series and certain correct elements of arm sen- 
sation these latter go to form, under this leading, a new # 
series, which gradually becomes independent as an acquisitior 
That each new tracery combination ıs thus learned separately 
1s seen in the fact that after H learned to trace certam ‘‘ copies” 
(man, bird), she was yet entirely unable to tiace any others 


x Scrence, New York, January 8, 1892 
2 Du Langage et de la Musique” (Frenched ), chap yx? , see also lus 
“Studien uber die Association der Vorstellungen ” 
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She was even unable to trace a circle, except aw part of a man 
(the head) 

In a paper presented at the London meeting of the International 
Congress for Eyperimental Psychology last Augusf,@ insisted 
that voluntary moventents are possible in the child only after 
a great variety of motor “elements” have become available 
through great diffusion and mass 19 involuntary (imitative) 
reactions! The above phenomenon, thus explained, servgs to 
illustrate the broader positio . d 

As there ıs no lterature on this subject, the question, of 
*€tracery-imitation” has not even been put before, tp my 
knowledge, I should be glad to have opinions upon ıt It as 
evident that 1f one hold the other theory ef the visual apprehen- 
sion of figure, z e thatit ıs given by sight apart from sensations, 
of eye-movement, he could still hold the explanation which [ 
have offered above, by substituting for the series of gye-move- 
ment sensations, a, a, a, &c? a series of visual sensations, 
avo, &e J Mark BALDWIN 


Difficultzes of Pliocene Geolégy > 


CONSIDERING the very great importance which the later 
ternary beds must occupy in all speculations about the origifi 
of man and the present geographical distribution of plants and 
animals, ıt 1» unfortunate that they should have attracted so httle 
attention among English geologists 

The fact is perhaps not unnatural wher we consider how very 
scantily they are represented 1n this country , the Norwich Crag 
being virtually the only bed where remains of phocene land 
animals have occurred The Norwich Crag 1s uself a very 
puzzling bed, where marine remains and land remains are found 
mixed together, the whole having been reassorted, and I do not 
know of a single phocene land surface remaining intact m 
Britain The so-called fore.t-bed can no longer be classed as 
pliocene, but is clearly of pleistocene age A real mark of the 
true phocene horizon in Europe is the occurrence of thë mas- 
todon and its associated fauna 

If we are to use the mastodon as a test we shfll have to 
travel southward as fai as Auvergne, if we arg to find a phocene 
land surface zz sete Unfortunately Auvergne 1s a very€is- 
located and broken country, and the sequence of the later 
deposits is very hard to make out, and I much question whether 
it be possible to find sections showimg the true reading of the 
beds ın question nearer than Florence 

Iam wniting in the hope that I may persuade Dr Forsyth 
Major, who knows the valley of the Arno so well, to communi- 
cate to NATURE some account of the results arrived at by the 
Italan geologists 

At present the question 1s one of great perplexity Let me 
refer to two points First, How comes it that in no part of the 
world, so far as I know, has a single fragment of an undoubted 
pliocene beast been found in a cave? The carnivora of phocene 
times must have frequented caves just as much as the bears 
and hyenas of pleistocene times, yet how comes it that we 
can nowhere find any tertiary remains in any cavern? It 
will not do to appeal to denudation, for if there be deposits any- 
where protected from denudation it 1s those in caves Can it be 
that every mountain chain where limestone rocks occur 1s 
younger than pliocene times ? 

Again, we know that in America, both north and south, the 
mastodon survived to the end of the Pleistocene age, and lived 
alongside of the mammoth and the Columbian elephant In 
Europe there 1s very great doubt whether the mastodon and 
any form of elephant were eve: contemporaties No doubt the 
teeth of the mastodon have been found with those of the 
elephant ın the Crags, but the Crags have been so rearranged 
that ıt ıs impossible to draw any safe conclusions irom them 
Itis at all events extraordinary that, according to the French 
geologists, the two beasts have never been found together m 
France I believe the same conclusion has been arrived at by 
the Italian geologists, but upon this pomt there is some uncer- 


_ tainty, and it would be very interesting to have the opinion of 


so competent an authority as Dı Forsyth Major upon the 
pomt Itis one of importance, for upon ıt depends largely the 
question of whether there was a continuity in Europe between 
the pliocene and pleistocene land, or whether, as I am disposed 
to beheve, there was a break between the two involving 
perhaps a violent revolution There are other interesting 


© An abstract of the paper 1s to -be found in Senee, November 18, 1892, 
and alsoin the Proceedings of the Congress 
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questions involved in the issue I have 1atsed, upon 

mey possibly permit me to write on another occasion 

while the burden of my present letter 1s to pomt 

little we really know about the pliocene land, antl h 

1t would be to know more Henry EH Hov 
The Athenzeum Club, Decemberfy - 


* Meteors 

A FINE meteoric shower was observed here on the 
Novemberz23, from 7h 30m to 12h 30m, when t 
vations $ver@ interrupted by cloud? The meteors 
dently ‘‘ Bielids,” the radiant at 8 30 being near a pol 
th 20m , Dec, 40° 30’ The raehant, however, 
well defined, rts area being at least 4° in diameter 
single observer, in a position which commanded only: 
sixth of the visible hemisphere, the meteors numbered 
a minute, which would indicate at least seventy-five 
for the antye skf, exhaustively observed 

At ten œ’ glock, two observers, standipg back to t 
opan space, counted 104 meteors in five minutes , the 
of the radiant being then, RA, th 30m , Dec 
—-very near Upsilon Andromede At this time th 
seemed to be rather more definite than earher, an 
nearly stationary meteors determined the place with r 
precision 

An hour latera similar count by the same two obse: 
100 meteors in four minutes and a half, and the ra 
determined at RA, th som, Dec, 40° The ra 
quency continued about the same until the sky cloud 
hour later, and must, I think, be estimated as high a 
to 100 a minute for the whole number that might } 
seen by a sufficient corps of observers This would fox 
24,000 to 30,000 for the five hours 

I am not quite certain whether the apparent char 
position® of the radiant is, or 1s not, real, but a m 
sifnilar in amount and direction is given by Denza ın ! 
vations of the meteoric shower of 1885 (see NATURE, v 
page 151) 

Comet “f” (Holmes’s) was about 10° west and 4° so 
mean radiant at R A,ob gom, Dec, 360° 45’ Its 
visible to the naked eye 

Most of the meteors were very small, not exceedin 
magnitude, but a few, perhaps one in ten, were : 
second, and im the course of the night four were se 
rivalled or surpassed Jupiter The brighter ones | 
trains, which remained visible for three or four secor 
smaller ones often came in ‘‘ flights” of three or four 
and fully half the paths were more or less curved and: 
the resistance of the air 

It ıs worthy of notice that the heliocentiic longt 
earth at the time of the shower was about 62°, inst 
which was the longitfide of the descending node of Bu 
at the last appearance of the comet in 1852, and was 
tude of the earth at the tıme of the showers of 1872 < 
The fact suggests the inquiry whether perturbations s 
will fairly account for such a recession of the node 

It 1s ovvious also that 1f the meteoric swarms encou 
the earth in 1872 and 1885 were really moving in the 
Biela’s comet (which at its last appearance had a peut 
years), then the swarm encountered the other mght, 
years later, must have been an entirely different or 
indeed the perturbations since 1885 can account for ar 
of nearly five months 

Last night was for the most part overcast, but a 
fifteen minutes through occasional openings in the clou 
only one or two possible Bielids Evidently the sh 
not continuing with any intensity CA) 

Princeton, N J , U S , November 25 


Comparative Sunshine 


AFTER explaining that by ‘‘sunshine” I intend tt 
would fall upon the earth 1f there were no atmosphert 
tion, one must first notice the very elementary truth 
afnount of such sunshine at any assumed time and p 
proportion to the altitude of the sun at noon, and 


t Our “ Eastern standard time” 1s just five hours slower than 
time 
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length of theday Except at the tıme of the equinox, the gradual 
lengthening or shortening of the day, as the solstice è 
approached, most materially affects, espegially ın the higher 
Janitudes, the total amount of sunshine received in twenty four 

ours 

But are there ay convenient and readily accessible tables—as 
there easily might be—which would ata glance shownumerically 
the comparative amounts of sunshine at certain selected times 
and places? I would wish to see sucif tables, say, for everp 
tgnth day, for the three months from an equinox toa solstice, for 
about every third degree of latitude in each hemisphere I see 
not how, without this, either the causes or the effectgot meteoro- 
logical changes in different regions at different senor can be 
justly estimated I would propose to express the amount of 
sunshine during twelve hdurs at the equator at the equinox by 
say, 100, the figures rising above this, or falling below it 
Thus there would be more than 100 given for the latitude of the 
Tropic of Cancer at the summer solstice, with a vertical sun and 
more than twenty-four hours’ sunshine , with po for a latitflde 
still further north REGINALD CouRrfay 

The Imperial Hotel Sliema, Malta, November #4 . 


Quaternions 
. 


By the kindness of the author I have just received a copy of 
Mr Heaviside’s paper ‘‘ On the Forces, Stresses, and Fluxes of 
Eneigy in the Electromagnetic Field” (Pha? Trans, 1892, 
P 423), in which he reopens a question debated in your columns 
some time ago—the question of Quaternions versus other methods 
of vector analysis forthe use of physicists 

At present the matter stands thus —There are two 
widely known systems of vector analysis before the public 
~—Quaternions and the Ausdehnungslehre—and quite a 
multitude of less known ones, of which Prof Gibbs's seems 
to bæ one of the least open to objection, and of which, 
m my opimon, Mr Heaviside’s is by no means so Ié would 
take too long, however, to justify this opinion, but d 
wish to make an appeal to Mr Heaviside and Prof Gibbs 
on grounds independent of the merits or demerits of their par- 
ticular systems $ 

Of the Ausdehnungslehre I do not feel competent to speak 
As to Quaternions, there are undoubtedly some inconventences 
un physical applications, and I am quite willing to concede that 
a grave one 1s the very frequent use of the letters S and V (Mr 
Heaviside uses the latter) I do not regard the sign of the 
scalar product which vexes the soul of Mr Heaviside as of any 
consequence But while thus admitting that a better system 
than Quaternions 1s conceivable, I think I can show that the 
position of the dissenters 1s little short of sucidal 

The band of physicists who use and urge the use on others of 
vector analysts ıs woefully small Let me put a question to two 
of the justly best known of that band, Prof Gibbs and Mr 
Heaviside . What is the 7 sf duty of the physical vector analyst 
gua physical vector analyst? I think I may anticipate that 
the answer will be—to convince the world of mathematical 
physicists that vector analysis must be unshelved and set to work 
The next question that arises 1s one of tactics What should 
be the plan of campaign to bring this desirable result about ? 
Here I am afraid we cannot hope for unanimity even among 
the members of the small band, and this 1s to be most grievously 
deplored But surely every sane man will agree that what most 
certainly the analysts should not dois to pregent their arguments 
to those they would convince in a dozen different mathematical 
languages, each of which 1s puzzling enough to those learned in 
allied languages Grant this, and 1t follows that Quatermions 
and the Ausdehnungslehre should be left in sole possession of 
the field The day for Prof Guibbs’s improvements 1s not yet 
Prof Gibbs and Mr Heaviside have not yet convinced the rest 
of the small band—not to say each other—of the merits of their 
algorithms Let me implore them to sink the individual in the 
common cause, and content themselves with the fatth that 
posterity wul do them justice 

Apart from the question of notation there seem to be two 
schools of opinion as to the proper conduct of the campaign 
To vary the metaphor, Maxwell, Clifford, Gibbs, Fitzgerald, 
Heaviside prescribe a course of spoon-feeding the physical, 
public Hamilton and Tait 1ecommend and provide strong 
meat Ido not think that harm, but rather good, will come 
from this double treatment, as one course will suit some patients 
and the other others Bu let the spoon feeders provide spoon- 
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meat of the same 4zvd as the other physicians Is not Maxwell, 
Chfford, and Fitzgerald’s*food as digestible as Prof Guibbs’s and 
Mr Heaviside $? ALEX McAULAY 
Ormond College, Melbourne, October 31 
e 





Anfmals’ Rights 


MÈ SALT disputes phe justice of the statement that he has 
given two contradictory definition® of animals’ nghts, inasmuch 
as, according to him, that which he has set forth on p 28 1s 
but ar®petition and amplification of the one to be foundon p 9 

By the definition on p 9 animals’ rights are said to consist 
in a ‘®due measure ” of the restricted freedom which constitutes 
the right of man, ze (as Mr Salt notes) the freedom “to do 
that which he wills, provided he infringe not the equal liberty 
of any o:Mer man ”—‘‘a restrieted freedom ” which guarantees 
to the haimless individual the security of hes life and liberty 

But on p 28 the rights of animals (which were said before 
to consist ın a *‘due measure” of that just quoted) being here 
stated to be “ subject to the Jimitationsimposed by the perma- 
nent needs and interests of the community,” are found to be 
burdened with so serious a qualification that secus ety for the life 
and liberty of the harmless individual ıs by it completely 
destroyed 

A European might settle with confidence in an unknown 
island, on the assurance that he would be allowed a measure 
of the general right of the natives to the freedom to do that 
which they would, provided they infringed not the equal nights 
of any other, but were he afterwards to discover that the 
‘“* measure” of thisiight which was considered to be the “due ” 
of a foreigner was in reality limited ‘“‘by the needs and 
interests of the community,” and that, a community where 
the custom of enslaving and eating strangers had existed from 
time tmmemorial, we venture to assert that his departure from 
the island would be effected with as little delay as possible 
We should much regret misrepresenting Mr Salt’s statements, 
but the asfertion that the second definition of rights 1s but 
a repetition and amplification of the first is manifestly untenable, 
andeif, by ‘due measure” for animals of the rights of man, 
Mr Salt would have us understand that he meant—only such 
a measure as 3s consistent with the nyllification of the most 
fundamental privileges secured by them, he must have been 
discussing the subject in a ven of sarcasm which we are 
bound to confess we had quite failed to appreciate 

THE REVIEWER 





The Height and Spectrum of Auroras 


THERE was a magoificent aurora on the evening of the 4th, 
part of which, from roh 464m to 48m or 49m , was an intense 
red I noted the positions of some of the features at the exact 
half-hours and also at some other times, for comparison with 
any observations that may have been made in other places, for 
ascertaining the height of the phenomenon, and I hope some 
such observations have been made of the recent display, and 
will be made of further ones in the future, for Di Veeder, of 
Lyons (New York), has kindly consented to calculate the 
heights from the observations 

I am surprised that none of our persevering photographers 
have as yet obtained a good photograph of the auroral spectrum 
I do not think it would be more difficult than the stellar photo- 
graphs that have been taken, seeing that the exposure might go 
on for hours It would be desirable to have it done with a 
camera that could be pointed in any direction at will, so that 
wherever the observer saw a bright portion of the aurora he 
could direct the instrument to it T W BacknHouse 

Sunderland, December 6 


The Teachıng of Botany 


THERE appeared in NATURE (vol xxxı p 229) a paper 
entitled ‘‘Experiments suitable for illustrating Elementary 
Instruction in Chemistry,” by Sir H E Roscoe and W J 
Russell I have long felt the want of a similar series of experi- 
ments in physiological botany There 1s not much difficulty in 
teaching the morphological side of the subject, but ıt 1s not easy 
for the ordinary high-school teacher to devise and carry outa 
suitable series of experiments for demonstrating the more 1m- 
portant aspects of physiological botany If some master in the 


152 e 


NATURE » 


. 


_ [Decemper 15, 1892 





i 
subject would do for botany what Sir H E Roscoe has done 


for chemistry he would confer a gieat boon on teachers and 
e 


young students AH 
zai ° “oe 


° 
Egyptian Figs 


My attention has been celled to a vêry obvious slip of the pen 
im my note on Egyptian Figs, in that I have writjen “ Plany’ 
instead of ‘* Theophrastus @ The former, as a I know, was 
a Latın author, but he simply copies from the latter Having 
both authors before me at the time, I accidentally put onename 
for the others The 1efs are as follows — Theoph w 2, 
Dioscor | 1,Phn xm 7 GEORGE HENsLegw 


A Paleozig Ice-Age ° 


I CANNOT understand how, when writing on this subject 
ante, p. 101), I overlooked the circumstance that the ancient 
boulder-beds of Australia, India, and South Africa received full 
notice ın Prof J Prestwich’s ‘‘Geology,” vol 1n pp 143-146 

December 9 W T BLANFORD 





SCHEELE 


URING this month Sweden commemorates the one 
hundred and fiftieth anniversary of the birth of 
one who has conferred an imperishable lustre on her 
annals Carl Wilhelm Scheele—although a German by 
nationality, for he was born at Stralsund, the capital of 
Pomerania—-spent practically the whole of his short life 
in Sweden, and ıs usually regarded as a Swede The son 
of a tradesman, Joachim Christian Scheele, and the seventh 
child of a family of eleven, Scheele, as a boy, gave little 
promise of the genius and power which astomished the 
scientific world towards the close of the last century 
It ıs perhaps indicative of a certain mental ımperfec- 
tion that he should have been wholly incapable of 
learning a foreign, language, although he lived in 
Sweden durmg more than half his life his knowledge 
of Swedish was so imperfect that his memoirs, ad- 
diessed to the Academies of Stockholm and Upsala, 
were invariably wiitten by him m German and had 
to be translated by otheis before publication By 
what influences he was led to the study of chemistry 1s 
unknown There was nothing apparently in his home 
life, or ın the mode or circumstances of his education to 
direct his inclination towards science Asa boy he began 
the study of pharmacy, and at his own wish was appren- 
ticed to an apothecary at Goteborg named Bauch, with 
whom he remained eight years Here he had access to 
the standaid treatises on chemistry of that time, and he 
devoted all his leisure, often working fai into the might, 
to the study of the works of Neumann, Lemery, Kunkel, 
and Stahl Kunkel’s Laboratorium was, indeed, his chief 
instructor in practical chemistry, and it was by diligently 
repeating, in the first instance, the experiments contained 
in that book that he acquired that extraordinary manipu- 
lative skill and analytical dexterity on which his success 
as an investigator ultimately rested 
When twenty-three years of age Scheele removed to 
Malmo, and some years afterwards to Stochholm, where 
he superintended the shop of an apothecary named 
Scharenberg It was about this time that his career asa 
discoverer began, by the isolation of tartaric acid from 
cream of tartar He ascertained many of the charac- 
teristic properties of this acid and prepared and ex- 
amined a number of tartrates These early efforts met, 
however, with a somewhat untoward reception It seems 
that Scheele drew up an account of his observations and 
forwarded it to Bergman, who then filled the chair of 
chemistry in the University of Upsala as the successor of 
Wallerius Bergman failed to appreciate the significance 
of the work of the young and unknown apothecary and by 
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some mischance {he manuscript was lost The importance 
of the discovery was, however, recognized by Retztus, who 
induced Scheele tg write a second account of his work and 
to submut ıt to the Academy of Sciences gt Stockholm, by 
whom it was eventually printed In 1771 Scheele published 
his memorable essay, “ On Fluor Mineral ahd its Acid,” in 
which he first demonstrated the true composition of fuor- 
spar, showing that it,“ consists principally of calcareous 
éarth saturated ith a peculiar acid,” named by him 

“fuor-acid” Although he found that the “ fluor-acid*®” 
(hydrofjueric acid) dissolved “ siliceous earth,” he failed 

to recognize the change thereby produced ın the “ fluor- 

acid” and wa&s thus led to an erroneous conception of its 
real nature He was in fact led®astray by the circum- 
stance that his experiments were for the most part made 
in glass vessels, and hence the fluor-acid was contamin- 
ated with more o1 less silica and hydiofluosilicic acid 

The orgip ofethe silica in the acid prepared by Scheele 
was firstclearly indicated independently by Wiegleb and 
Mayer In‘t773 Scheele went to Uptala as pharmaceu- 
tical assistant to Mr Lokk, in whose shop he chanced 
to meet the chemist Gahn Lokk and Gahn were 
speculating on the cause of the different mode of 
action of distilled vinegar on mitre before and after 
fusion This was explained by the young assistant, 
who pointed out the nature of the change effected on 
nitre by fusion, and the fact that it 1s converted into a 
salt (potassium nitrite) from which a peculiar acid, differ- 
ent from true “spirit of nitre,” can be obtained by treat- 
ment with distilled vinegar Gahn, struck with the sagacity 
of the young pharmacist, offered to introduce him to 
Bergman The invitation was at first declined , Scheele 
had not forgotten the unfortunate incident of the tartaric 
acid nfemoir Eventually he allowed himself to be con- 
vinced that Bergman's action was due more to inadvertence 
than to indifference, and the acquaintance which followed 
rapidly ripened into astrong friendship In 1774 Scheele, 
at the suggestion of Bergman, published his well-known 
memor “On Manganese, Manganesium, or Magnesia 
Vitrariarum” This essay, although marred and in part 
obscured by the phlogistic conceptions of the period, will 
for ever remain one of the classics-of chemistry In it 
Scheele not only established the nature of “ pyrolusite’” 
or “wad,” but, in studying the action of acids upon the 
mineral, he was led to the discovery of baryta and of 
chlorine, the properties of which he minutely describes 

In 1775 appeared his memoir on arsenic acid which he 
prepared ın several ways, he discovered many of the 
more striking properties of this body and obtained a 
number of its salts In the course of the investigation he 
discovered arseniureted hydrogen, and the well-known 
pigment Scheele’s Green In the same year he published 
his essay on benzoic acid, the “flowers of benzoin” of 
the apothecary After a stay of two years in Upsala 
Scheele was appointed by the Medical College provzsor 
of the pharmacy at Koping, a small town on the north 
shore of Lake Malar Instead of the prosperous business 
he had been led to expect he found nothing but discom~ 
fort and disorder, and the 1emainder of his life was spent 
in a constant struggle with privation and debt, relieved at 
length, to some extent, by a grant, at Bergman’s instiga- 
tion, from the Stockholm Academy Of this money 
Scheele set aside one-sixth for his personal necessities, 
and devoted the remainder to his researches In 1777 
he took over the business of the pharmacy from the widow 
of the former proprietor, but it was only by unremitting 
industry that he was able to discharge the obligation he 
thereby incurred Nota year passed, however, without 
Scheele publishing two or three memoirs, every one 
of which contained a discovery calculated to enhance 
his ieputation as the greatest experimenter of his 
time This untuing devotion to science at length 
began to tell upon a frame constituuonally weak and 
doubtless further enfeebled by privation, and by the worry 
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_ In 1844 the young artillery officer was appointed to the 
important post of Superintendent of the Ayillery work- 
shops, and in 1847 he became a member pf the coyynission 
then instituted for ingroducing the electric telegraph into 
Prussia. Next year his military duties called him to 
Kiel, where in conjunction withe his brother-in-law, 
Prof. Himly, he protected that port against the attack 
of the Danish fleet, by means of esubmef%ed mines 
connected with the shore by cables, at once the precursor 
of the submarine cable and the torpedo. In the summer 
of 1848, as commandant of Friederichsort, he built the 
fortifications for the protection of the*harbour of Eqken- 
förde, which afterwards became so celebrated. In the 
same year he was recalled to Berlin in order to erect a 
line of telegraph from Berlin éo Frankfort-on-the-Maine, 
the first electric line laid in Germany, and with this his 
official military career terminated, and he devoted his 
attention altogether to those scientific giscoveries and 





inventions which have made the name of Siemens a 
household word in every region of the globe, 

In 1874 Dr. Werner Siemens was elected a member of 
the Royal Academy of Sciences of Berlin, and the speech 
he made upon that occasion enables one to understand 
and appreciate his connexion with physical science. He 
was professionally connected with the application of 
science, which unfortunately left him but little leisure 
for those purely scientific investigations to which he 
always felt specially attracted. He says, to quote his 
own words in the speech just referred to, “ My problems 
were generally prescribed by the demands of my pro- 
fession, because the filling up of scientific voids which I 
met with presented itself as a technical necessity. I will 
only here mention cursorily my method of measuring 
high velocities by means of electric sparks, the discovery 
of the electrostatic charge of telegraph conductors and its 
laws, the deduction of metbods and formula for testing 
underground and submarine cables, as well as for deter- 
mining the position of faults occurring in their insulation, 
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my. experimental ©bservations-on'electrostatic induction, 
anf the retardation of the electric current thereby, the con- 
ception and realizaflon of a reproducible basis of measure- 
ment for electrical resistance, the proof ‘of the heating 
of the dielectric of a condenser by sudden discharge, 
the discovery and explanation of the dynamo electric 
machine. I think I may claim that many of my technical 
centributions are enot without scientific value, among 
which I may mention the differential regulator, the 
manufactuge of insulated conductors by pressing gutta- ` 
percha gound them, telegraphic duplex, diplex, induction 
and automatig recording instruments, the ozone apparatus, 
and measuring instruments of diffegent kinds. 1 had the 
hé@nour of seeing these recognized by receiving from 
the Berlin University the distinction of Doctor of Phil- 
osophy, Aonoris causa.” 

‘The reply to.this speech was made on behalf of the 
Berlin Academy by Prof. du Bois- Reymond, the 

eSetretary*oé the Physical and Mathematical Section, 
and some of the words he then spoke will show how 
Germany appreciated one of her ablest sons, one whom 
we also may claim, for when Werneg Siemens was born, 
the King of England was Elector of Hanover. “ By 
appropriating such a scientific form as yours, my dear 
Siemens, no Academy need be untrue to the laws of its 
foundation. Yours is the talent of mechanical discovery, 
which primitive people not improperly described as 
divine, and the cultivation of which constitutes the as- 
cendancy of modern culture. Without having yourself 
worked with your hands in practical mechanics, you 
have reached the highest point in that art as creating 
and organizing head. With clear view and daring mind 
you soan grasped the great practical problems of electric 
tetegraphy, and thus secured to Germany an advantage 
which Gauss, Wilhelm Weber, and Steinheil could not 
have procured for it. Your labours were for electricity 
what Frauenhofer’s were for light, and you are the 
James Watt of electro-magnetism. Now you rule over 
a world which you created. Your telegraph lines sur- 
round the globe. Your cable ships navigate the ocean. 
Under the tents of nomads using bows and arrows, 
through whose hunting grounds your messages pass, 
your name is mentioned with superstitious awe.” 

This poetical description is fully justified by the great 
undertakings that have been carried out by the Siemens 
firm. The Indo-European telegraph, 2750 miles in 
length, passes across Europe, through a part of Russia to 
Tabreez and Teheran in Persia, and thence to India. 
But for the international character of the firm this work 
could probably never have been accomplished. But with 
Mr. Carl Siemens in St. Petersburg, Dr. Werner in Berlin, 
and Mr. William in London, to carry out the necessary 
negotiations, the tender was accepted in June, 1869, and 
the work was completed in December of the same year. 
Since then eighteen cables of a total length. exceeding 
21,000 miles have been constructed at their Woolwich 
works and laid iff the Atlantic by the Faraday, by the 
firm of Messrs. Siemens Brothers and Co., Limited, of 
which firm Dr. Werner von Siemens was Chairman and 
Mr. Alexander Siemens is the Director in London. 

In a single line of the speech just alluded to Dr. 
Werner refers to the dynamo machine. On this machine 
the whole supply of electricity for lighting, transmission 
of power, and other large purposes is dependent ; and it 
is interesting in this connexion to note that the only 
rival to the electric light for large effects is the regenera- 
tive gas lamp invented by Dr. Werner's youngest brother, 
Mr. Frederick Siemens, the inventor, with Sir William 
Siemens, of the regenerative gas furnace. i 
e Dr. von Siemens was a Knight of the Prussian order 
pour le mérite, an honour conferred only on those who 
have been distinguished for their services to science and 
industry. The honorary degree conferred upon him by 
the University of Berlin, and his membership of the 
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of debt and difficulties, He. struggled on, however, a 
‘martyr to rheumatism and suffering from a complication 





_ of internal disorders until he was Struck down in the | 


spring of t786% Some time before his fatal illness he had 
formed the resolution of marrying the widow of his pre- 
decessor so soon as his circumstances should permit : on 
his death-bed he carried out this project, bequeathing to 
his wife such property as he ra able to acquige. 
eT wo days afterwards (May 21, 1786) he died at the age | 
of forty-four. ; 
The eleven years during which Scheele lived Köping 
were fruitful in investigations of the highest intportance 
in every department, of chemistry. In that time he 
discovered molybdic, tungstic, and arsenic adds 
among the inorganic acids ; and lactic, gallic, oxalic, 
citric, malic, mucic, and uric among the organic acids. 


He also. discovered glycerin, determined the natuse of | 


Prussian blue, and prepared hydrocyanf acid. èe He de- 
monstrated that plumbago is nothing -but «cfrbon asso, 
ciated with more or less iron, and that the black powder 
left on the solution of cast-iron in mineral acids is essen- 
tially the same subgtance. He determined the chemical 
nature of sulphuretted hydrogen, discovered arseniureted 
hydrogen, and invented new processes for preparing 
ether, powder of algaroth, calomel, and magnesia alba, 
He made numerous analyses of air by absorbing the 

< oxygen with a mixture of iron filings and sulphur. He 
concluded that “ our atmosphere contains always, though 
with some little difference, the same quantity of pure or 
fire air [oxygen] viz. ;% which is a very remarkable fact ; 
and to assign the cause of it seems difficult, as a quantity 
of pure air [oxygen] in supporting fire, daily enters into a 
new union; and a considerable quantity of it islikewise 
corrupted or changed into aerial acid (carbon dioxide),as 
well by plants as by respiration ; another fresh proof of 
the grear care of our Creator for all that lives.” 

Scheele’s greatest work, however, is unquestionably his 
treatise on “ Air and Fire,” which appeared in 1777 with 
a preface by Bergman, who, according to Thomson, 
superintended its publication. This elaborate essay shows 
Scheele at his best and at his worst ; it testifies to his genius 
as an experimentalist and to his weakness as a theorist. 
No one can read this, or indeed any other of Scheele’s 
memoirs, without being impressed by his extraordinary 
insight, which at times amounted almost to divination, and 
by the way in which he instinctively seizes on what is es- 
sential and steers his way among the rocks and shoals of 
contradictory or conflicting observations. No man was 
ever more staunchly loyal to the fact¢ of his experiments, 
however strongly these might tell against an antecedent 
or congenial hypothesis. Had Scheele possessed that 
sense of quantitative accuracy which was the special 
characteristic of his contemporary Cavendish, his work 
on “Air and Fire” would inevitably have effected the 
overthrow of phlogistonism long before the advent of 
Lavoisier. His memoir is essentially an essay on oxygen, 
of which he was an independent discoverer, in its rela- 

tions to life and combustion. It is perhaps idle to 
» speculate on the causes which prevented his clear recog- 
“nition of the full truth. It may have been that he was 
ssentially a preparateur like Priestley, and that quanti- 
‘tative chemistry had few attractions for him; it is far 
“more probable that the character of his work was deter- 
mined by the circumstances of his position, by his poverty, 
his lack of apparatus, and his: want of assistance. As 
it is, it remains one of the most remarkable circumstatices 
in the history of human knowledge that a man working 
under ‘such adverse conditions in a small village on the 
shore ofa Scandinavian lake should have been able to 
change the entire aspect of a science. Ps 

It was stated by Crell, the editor of the well-known 
Neue Entdeckungen and Annalen, in which many of 
Scheele’s papers first appeared, that the great Swedish 
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chemist waseinvited to this country with the offer of- an 
easier and more: lucrative position than that which he . 
had at Köþing ; but that his partiality for Sweden and 
| his lo% of quiet and retirement delayed his acceptance 


put a stop to the negotiations. Thomson, the author of 
the “History of Chemistry” in mentioning this cir- 
cutnstanca expregses his doubts as to its truth, and 
states that he made enquiffes of Sir Joseph Banks, 
Cavendish, and Kirwan, but none of them had ever 
heard of such negotiation. Indeed the circumstance is 
intrinsically imprebable. “I am utterly at a loss,” 
“says Thomson, “to conceive what one individual 
‘in any of the ministries of George III, was either 


“interested in its progress. What minister. in 
Great Britian ever attempted to cherish the sciences, or 
to reward those who cultivate them with success? . 
If ahy such prdject ever existed, itgnust have been an idea 

ich struck some man of science that such a proposal 

%o a man of Scheele’s eminence would redound to the 
| credit of the country. But that such a project should 
| have been broached by a British ministry, or by any man 
of great political influence, is an opinion that no person 
would adopt who thas paid any attention to the history 
of Great Britain since the Revolution to the present 
time.” T. E, THORPE. 


WERNER VON SIEMENS. 


RNST WERNER SIEMENS was the eldest son 
of Christian Ferdinand Siemens and Eleonore 
Deichmann ; he was born in 1816 at Lenthe in Hanover, 
where hig father was engaged in the business of agricul- 
ture and forestgy. 


learnt the lessons of self-control and. responsibility, for 
occupations, the care of his youngér brothers and sisters 


younger days he also learnt tact, and his father taught. 
him that difficulties had to be faced and overcome, and 
that duties must never be avoided. ee E 

In 1823, a few months after the birth of his brother 
William (whose lamented death occurred here nine years- 
ago), the family removed to Menzendorf near. Lübeck, 
in the Grand Duchy of Mecklenburg. Jn the Gym- 
nasium of Lübeck Werner was educated up. to his: 
eighteenth year, when, by the advice of his father—who 
with rare prescience saw.in Prussia the nucleus of German 
Unity and Empire—he went to Magdeburg to volunteer 


studied in the Military School of Berlin, and in 1838: 
received his commission as a lieutenant in the artillery; 
and returned to Magdeburg ; he was soon transferred to 
the Technical Division of the Artillery. at) Spandau, 
and afterwards to Berlin. L] 

In July, 1839, his mother died, and siwmoñths after- 
wards his father ; and then, at only twenty-three years o 
age, he became the veritable guardian of his younger 
brothers and sisters. 

In 1842 he took out a patent in Prussia for electro- 
plating and gilding, and having established ‘a factory. in 
Berlin for putting his invention into practice, he urged: 
his brother William to devote his attention to the subject. 
This the younger brother did; and the story of. his 
enterprise and success in this country then and ever 
since has been told by Dr. Wiliam Pole in his most 
interesting biography of him ; to this volume and to the 
works of Dr, Werner von Siemens, the first volume of a ° 
translation of which has recently been published by Mr... 
Murray, we are indebted for much of the information ~~ 
contained-in this short notice. 








of the offer until a change in the English ministry = 


acquaigted with the scignce of chemistry or at all | _ 





¢rom his very childhood the subject of this memoir  _ - 
owing to his mother’s delicate health and- his father’s. — 


devolved on himself and his sister Mathilde; in these So 








for service in the Prussian Army. For three years he 
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Royal Academy of Sciences of Berlin, Nave already been 
referred to Dr von Siemens was a member of mahy 
learned societies, and only in the sprihg of this year he 
was electe ond of the sateen honorary members of the 
Institution of Civil Engineers The late Emperor Frede- 
rick IIT of Germany conferred upon him the patent of 
nobility in 1888, and the present Emperor has expressed 
his sympathy with his sorrowing widow and famly œ 
e Dr Siemens was unfortunately one of those attacked 
during the influenza epidemic, and although hesrecovered 
from it, ıt left him weak, and he has since beeg ailing 
more than once A work on which he has keen spending 
his spare moments was an autobiography, giving reminjs- 
cences of himself and of the firm of Siemens a 
Halske This was published in Berlin afortnightago On 
Tuesday, the 6th inst , Dr Werner breathed his last at half- 
past six in the evening, just within a week of completing 
his seventy-sixth year It may truly be said of Him that 
although he has passed from us, his life’sdabours Wille 
ever endure, having left an indelible mark on the world’s 
progress 

The funeral tookeplace on Saturday The London, 
Belfort, Vienna, and St Petersburg factories of the firm 
of which the deceased was a member, sent officials and 
workmen , the many thousands following the hearse, and 
the respectful attitude of the bystanders ın the streets 
through which the funeral procession passed testifying to 
the regard in which he was held The Emperor Wilham 
was represented by Prince Leopold, the Empress Frede- 





nck by Count Seckendorff, and the German Empire by 
Chancellor Caprivi Science and art and industry, the 
City eof Berlin and the town of Charlottenburg were 
1epresented by deputies and deputations, all combining 
to do honour to one esteemed of all EF Be 





NOTES 


WE are glad to announce that Sir Archibald Geikie has under- 
taken to write the Life of Sr Andrew C Ramsay, his prede- 
cessor in the Geological Survey Sir Andrew Ramsay spent 
nearly the whole of his scientific career in the service, so that the 
record of his life and the story of the progress of the Survey are 
closely bound together This is the third member of the staff 
of the Survey whose memoirs Sir Archibald Geikie will have 
written, the two others being Edward Forbes (whose Life he 
wrote in conjunction with the late Prof George Wilson) and Sir 
Roderick Murchison Sir Archibald joened the staff under 
Ramsay, and grew into the closest relations of friendship with 
him 

WE regret to have to record the death of Mr H T Stainton, 
FRS He died on December 2 at the age of seventy He 
was indefatigable in his study of entomology, to which he made 
many important contributions Hus chief work 1s ‘‘ Natural 
History of the Tineina,” in four languages, with many plates 
His “Manual of British Butterflies and Moths” 1s also well 
known Mr Stainton was one of the founders of the 
Entomologist’ Monthly Magazine, and remained to the end of 
hus life one of its editors He was for many years secretary of 
the Ray Society and of the Zoological Record Association, and 
one of the secretaries of Section D of the British Association 
From 1848 he was a Fellow of the Entomological Society, of 
which he was at one time president , and from 1859 he was a 
Fellow of the Linnean Society, of which he was at one time 
vice-president He was elected a Fellow of the Royal Society 
in 1867 

THe Chemical Society held a special meeting on Tuesday, 
the anniversary of the death of Stas A paper, prepared for the 
occasion by Prof J W Mallet, F RS, on “ Jean Servais 
Stas, and the measurement of the relative masses of the atoms 
of the chemical elements,” was read and discussed 
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THE new Viktoria, buridings of University College, Liverpool, 
which include the Jubilee Tower, were formally opened on 
Tuesdays * Lord Spencer, as Chancellor of the Victoria Unver- 
sity, took part in the ceremony At & banquet held in the 
evening, Mr Bryce announced that the Queen, out of certain 
funds belonging to the Duchy of Lancaster, had been pleased 
to Bestow u@on the two great Lancashire Colleges a sum of 
44000, to be applied in some permanent form, such as might 
be agyeed upon by the authorities of the Colleges, particularly 
the principals, to commemorate the event of that day, and Her 
Majesty's interest in the growth of the institution 


On Monday, at Merchant Taylors’ Hall, Dr William 
Andersonepresented the prizes jn connection with the City and 
Guilds of London Institute for the Advancement of Technical 
Education Afterwards, addressing the students, Dr Anderson 
called attention to the extraordinary advantages enjoyed by students 
of¢he present day in comparison with those within the reach of 
g@udents of the past generation In nearly all towns men and 
women were improving their knowledge in almost every branch 
of art and science to which their necessities or their inclinations 
led them He had come to the conclusion that the aids given 
nowadays to manvfactifres and commerce were absolutely indi- 
spensable if England was to hold her own, and to overcome the 
difficulties which high-priced labour, the restrictions of the 
Legislature, and the interference of trade organizations imposed 


Dr T JEFFREY PARKER, F RS, of Dunedin, Otago, New 
Zealand, who 1s now ın this country, will read a paper on the 
cranial osteology, classification, and phylogeny of the Moas 
(Dmofmthide) at the Zoological Society's meeting on the 14th 
of Februag 


THE committee appointed by the Board of Agniculture to 
inquire into the plague of field voles in Scotland have declined 
for the present to recommend the adoption of the plan lately 
carried out in Thessaly by Prof Loeffler, who claims to have 
got 11d of voles in that district by feeding them with prepared 
bait containing the germs of mouse typhus Itis thought that 
Prof Loeffler may not have attached sufficient weight to other 
causes which have doubtless operated to reduce the swarms of 
voles in Thessaly, such as the heavy rains which on the low 
ground would flood the holes and runs of the mice The charr- 
man of the committee, Sir Herbert Maxwell, and the secretary, 
Mr J E Harting, with thesanction of the Board of Agricultwe 
and of the Treasury, are about to proceed to Thessaly for the 
purpose of taking evidence there and reporting 


A NEW edition of M Alphonse Bertillon’s important book 
on ‘Identification Anthropométique ” will be published in 
January The book has been entirely recast and considerably 
enlarged Its the result of ten yeas of observation, and has 
been prepared, not merely for the anthropometric service 
directed by the author, but for all who desire to have a proper 
comprehension of man’s physical qualities In addition to the 
copies intended for the use of the penal administration of the 
French Ministry of the Interior, a small number of copies will 
be reserved for persons who may desire to subscribe for them 


On the evening cf Thursday the 8th instant a deep baro- 
metric depression advanced upon our north-west coasts, and 
proceeded with considerable iapidity m a south-easterly direc- 
tion, completely traversing Great Britain, as far as Dover, and 
travelling throughout its course at the rate of about 36 miles an 
hour Its passage was accompanied by gales and by heavy rain 
or sleet, with severe snowstorms on the east coast This dis- 
turbance passed away to the eastward, and was followed on 
Saturday bya fresh depression which appeared in the noith- 
west, causing a strong gale in that district, and heavy squalls in 
most other parts The changes of temperature were very 
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irregular, the air being warm and moist under@he influence of 
the cyclonic systems, but cold and relatively driey in the rear of 
the disturbances, m Scotland the frost wamat timessé@vere, the 
lowest of the minima Being as low as 8° ın the east of Scotland 
In the early part of the present week a temporary improvement 
took place, with a generally rising bfrometer and falling ther- 
mometer, but these conditions soon gave place fg a fresh dis- 
turbance in the north-west, ad&éompanied by south-westerly winds 
generally The Weekly Weather Report for the period ending 
the 10th instant showed that the temperature was below the 
mean in all districts, the greatest deficiency beng abqut 7° 
over the northern parts of the kingdom Rainfall exceeded the 
mean m the north-west of England and the north of Ireland, 
but in all other districts ıt differed httle from tife average 
amount Bright sunshine was more prevalent than for many 
weeks past, except in the north of Scotland, where only 3 per 
cent of the possible ampunt was registered ® 

A Foreign OFFICE “Report on the Social and Economfeal 
Condition of the Canary Islands” (No 246, 1892) contanfs 
some details with respect to the climate There 1s no record of 
the freezing point having been touched at Laguna (Teneriffe), 
1840 feet above the sea At Vila Flor, also in Teneriffe, 4335 
feet above the sea, the highest pomt where cultivation exists, 
the lowest temperature recorded in 1890-91 was 28° , the lowest 
reading at the sea level during the same period was 49° The 
highest summer reading at Laguna was 104°9 in 1885 The 
average maximum temperature near the sea in the summer is 
about 82° The annual rainfall at Laguna ıs 29 4 inches, but at 
Santa Cruz (Teneriffe), at the sea level, it is only about £1 inches, 
and at Las Palmas itisas low as 8 4 inches The greater part 
of the rain falls in the Monte Verde, where the vapour 15 carried 
from the sea by the trade wind The raim generally begins 
early ın October and ceases early in May e 


THE country between the Nile and the Red Sea has not 
always been so barren as ıt 1s to-day There 1s ample evidence 
that ın former times bodies of cavalry from three to five hundred 
in number ranged without commuissartat difficulties over districts 
which are now deserts The Arabic names of the valleys are 
mames for trees, and there can be little doubt that at one time 
the valleys abounded with the trees after which they were called 
How 1s the change to be explained? Much light 1s thrown on 
the pioblem by a most interesting paper printed in the new 
mumber of the Kew Bulletin, to which 1t has been communicated 
by Mr E A Floyer, F LS, Inspector-General of Egyptian 
Telegraphs It 1s an extract from the report (which will be 
published in French by the Egyptian Government) of the ex- 
pedition despatched by the Khedive to this region in 1897 
The writer believes that the mischief has been done during the 
ilast twelve hundred years, and that ıt 1s to be attributed to the 
Arab and his camel, the camel having eaten the leaves and 
shoots of the trees, the Arab having converted into charcoal the 
stem, root, and branch The writer is inclined to state the 

, Matter thus So long as the valleys were all the Arab had to 
depend on for feeding his camels, so long he preserved his trees 
for his camels But by degrees some Arabs got a footing m the 
Nile Valley They hired their camels to the farmer to carry 
their harvest They went back to their deserted valley and 
brought away the trees in form of charcoal Thus the land was 
gradually made bare If this explanation 1s correct—and there 
1s evidently much to be said for 1t—the writer points out that a 
like cause may be mvoked over large areas to explain, for 
example, the disappearance of the frankincense and spices from 
Southern Arabia, to explain the thousands of chariots and 
‘horsemen mm Palestine, and to explain how in early times a 
greater fertility and population existed in many countries whose 
history, like that of Palestine, seems out of proportion to their 
present circumstances It 1s a pity, by the way, that in so good 
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a paper nature should be spoken of as having produced in the 
canel “a Frankenstem ” Frankenstein in the story was not 
the monster, but the’monster’s creator. 


Iv is by no means certain that the harm which the camel 3s 
capable of doing m Egyptian teintory has even yet been ex- 
hausted The writer of the report considers it possible that the 
prosperity in Egypt, newhich all Englishmen are rejoicmg may 
seal the destruction of the remaining trees, and leave the country 
bare save gf Calotropes procera and the plants which nourish a 
few sheBp dnd donkeys, attended by herdsmen, fed by grain 
from the Nile Valley “The camel,” he says, ‘‘ will then, 
apn so to speak burnt its boats, besdomesticated m the Nile 

alley And it 1s interesting to speculate as to how he will 
develop there Already the massive Cairo camel ıs a type 
disynct from other camels, surpassing all m its cumbrous 
massivespreporti®ns ” 

THE December number of the Kew Brfletzn contains, besides 
the” paper onthe disappearance of desert plants in Egypt, mter- 
esting sectzons on the Tay Gardens, Agra , Indian gutta-percha , 
the Gold Coast botanical station, Ramie machine trials at New 
Orleans , Lord Bute’s ‘* Botanical Tables”, and miscellaneous 
notes Reference was made to the ‘ Botanical Tables” in the 
historical account of Kew, printed in the Bulleten n 1891, p 291 
Since that was written the authorities at the Royal Gardens have 
had an opportunity, through the gracious permission of the 
Queen, of examining the copy in the Royal Library at Windsor, 
which formerly belonged to Queen Charlotte, to whom the work 
was dedicated On the fly-leaf of the first volume of the Windsor 
copy ts the following note in pencil, written by the Rev 
John Gfover {appointed Royal Librarian by Wiliam IV) — 
‘Of this work only sixteen copies were printed for presents, at 
a cost, itis said, of more than £10,000 This copy belonged 
to Queen Charlotte, and was purchased at the sale of Her 
Mayesty’s Library for, I believe, £100” There seem, however, 
to have been only twelve copies The general nature of the 
contents 1s indicated in the Bud/etin There are nine volumes, 
and the work contains 654 plates, all of them apparently drawn 
and engraved by John Miller,an excellent German artıst—Johann 
Sebastian Mueller, who thus anglicised his name 


CEYLON ıs sending to the Chicago Exhibition a complete 
reproduction of a Buddhist temple and many interesting speci- 
mens of ancient Sinhalese art, including, according to the Ceylon 
Observes, ‘exquisitgly-carved pillars, massive doorways and 
dados, beautiful windows and frescoed panellings of courts ” 
There will also be, among other things, a display of jewellery, 
lace, and pottery It 1s hoped that these treasures will do some- 
thing to further m America ‘‘the interests of the most modern 
product of Ceylon, tea ” 


At the recent meeting of the Congress of Americanists at 
Huelva, Mrs Zelia Nuttall, of the Peabody Museum of American 
Archeology and Ethnology, Cambridge, Massachusetts, pre- 
sented a preliminary note on the calendar system of the ancient 
Aztecs, Guided by a statement in a Hispano-Mexican MS. 
which she has recently discovered in the National Central 
Library of Florence, Mrs Nuttall claims to have found the key 
to the Aztec calendar system She exhtbited tables showing 
that the Mexican cycle was 13,515 days, and that ıt comprised 
52 utual years (less five days at the end of the cycle), of 260 
days each, or 51 lunar years of 265 days each, based on mne 
moons, or 37 solar years each of 365 days At the end of the 
fifty-first lunar year 10 intercalary days placed the solar years ın 
agreement with the lunar years m such a manner that the new 
tycle recommenced in the same solar and lunar positions as the 
13,515 preceding days Each period commenced with a day 
bearing one of the four names acatl, fecpatl, calh, tochtl 
The calendar system and tables, 14 metres long, designed to 
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ilustrate this communication, were subsaquently placed on 
exhibition m the Spanish section of the Historical Exhibitiomat 
Madnd Her Majesty the Queen of Sp%in commanded that 
Mrs Zeha “Nutt&ll should be presented to her, and expressed 
much interest mher work 


No one expects to see the corncrake in Great Britain after the 
summer months According to the U/aegollen Adveritser,@a 
specimen was caught last Thursday in the neighbourhood of 
Pentrefelin, Llangollen Several Jocal naturalists have seen the 
bird, and agree that it 1s a corncrake ° 


A NEW luminous fungus has been forwarded to Europe from 
Tahiti It 1s sard to emit, at night, a light resembling that bf 

the glowworm, which it retains for a period of twenty-four 

hours after having been gathered, and ıt 1s used, by the native 

women, in bouquets of flowers for personal adornmegt in the 

hair and dress It belongs to the section ‘‘dimjdiat:” of the 

genus Zeus otus, ın which no luminous species has been hitherto” 
known, although there are several in the genus, and has been 

named by M Harot lex otus lux It is believed to grow on 

the trunks of trees 


A THEORETICAL investigation of the conditions under which 
Lippmann’s coloured photographs are produced 1s given by M 
G Meslin in the Ann de Chim et de Phys for November 
He maintains that the colours produced are complex, and belong 
to the higher orders of Newton’s scale This ts illustrated by 
the change in colour observed when the thickness of the film 
increases When moist air is blown uponit the film swells, 
and the bright colours give way to others consisting principally 
ofred and green The impure nature of the spectrum Stdinanly 
obtained would account for its ‘‘ metallic” appearance Besides, 
there is a blue or greenish blue region which extends beyond the 
red end of the spectrum The composite nature of the colours 
reflected from the surface of the spectrum photograph may be 
shown by projecting a similar spectrum upon the film The 
colours will then appear very brilliant But1f, for instance, the 
green 1s projected upon the red of the film, green is reflected all 
the same, although less distinctly than before The same thing 
happens in other parts of the spectrum On moving it from the 
violet towards the red, the violet, arriving at the green portion, 
1s interrupted by a broad band On further displacement this 
band, the breadth of which ıs about equal to the distance between 
the E and the b lines, moves through the green and yellow and 
reaches the red At this moment the bhfe and violet regions 
show the greatest brightness There 1s only one band observed 
throughout This observation 1s in accordance with the thick- 
ness attributed to the layers, viz between 200 and 350up 
Hence the paths traversed by the hight will range from 400pu to 
Jooum, giving * for none of the colours, 3 Z= Goon for the 
It will be 
still greater, 2 e 3 for the red, ın the infia-red region of the 
spectrum There we shall have a black band ın the red, while 
the blue 1s at its maximum, owing to the retardation being equal 
to two wave lengths Hence the blue region beyond the red 
conesponds to the infra red region of the ncident spectrum, 
which im long exposures 1s able to produce a photographic effect 


violet, 6504p for the blue, and 7oouy for the green 


DURING the year 1891 about 450 more persons were killed by 
wild beasts in India than during the preceding year The num- 
ber ın 1890, however, was abnormally low, and the Proneer 
iarl calculates that last year’s figures were about 250 in excess 
ofthe mean In one district of Bengal—Hazaribagh—no few®r 
than 205 deaths were due to a single brood of man-eating 
tigers The yearly average of persons destroyed by wild beasts 
in our Eastern dependency is between 2500 and 3000 The 
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mortahty from®nake-bite 1s on a much larger scale Year by 
year ıt varies,from something over 21,090 to something over 
22,000 ge . 


e 

AN excellent account of the Experiment Stations established 
in the United States in tbe interest of agriculture is given by Mr 
R Wanngton, FRS, im a paper issued by the National 
Association for the Promotion @f Technica) and Secondary 
Education A fully equipped Eaperiment Station, he says, 1s a 
Jarge‘and costly piece of machinery, embracing many depart- 
ments of work Thege is one in every State of the Union, and 
in sdme States there are more than one » the total number is 
fifty-four These Stations are endowed by Congress, £3000 a 
year being paid to the Stanon pr Stations of each State Ifthe 
income derived from the State Legislatures, and from other 
sources, be included, the average income of each Station is nearly 
44090 In nearly every instance the station 1s connected with 
the States Agricultural College, and th® Station buildings are m 
#simmediate vicinity The publications of the Stations are made 
in the form of periodical bulletins and annual ieports, for the 
printing of these a special grant is made by the State, and they 
are distributed by the Federal Government post free The 
Issues are very large 60,000 copies of each Station bulletin are 
printed n Ohio Any farmer ın the State can at his request 
receive the bulletins regularly without payment Mi Warington 
expresses a hope that our own County Councils may be encouraged 
to try to do for agriculture in Great Britain what 1s so ener- 
getically done for itın America by the various States 


A SERIES of investigations on soils 1s in progress at the Mary- 
land Agncultural Experiment Station, in co-operation with the 
U 5 Department of Agriculture and the Johns Hopkins Univer- 
sity So far the work has been on the physical structure of the 
sow and its relation to the circulation of soil water, and the 
physical effect of fertilizers on sous as related to crop production 
The surface tension of various solutiong was first of all dete: 
mmed The solutions chosen included common salt, kanıt, 
superphosphate of hme, soil extract, and ammonia The soil 
extract was made by shaking up a little soil with just sufficient 
water to cover ıt The water was afterwards filtered off and 
used for the determination This operation reduced the surface- 
tension of water considerably, but the experiments do not appear 
sufficiently complete to mndicate reasons for this Analyses 
of the souls are not given Ammonia and urine lowered the 
surface-tension of water considerably below that of the soil ex- 
tract, and still more below that of pue water Common salt 
and kaimit inciease the surface tension of water, and no doubt 
this is the reason why the application of these substances to the 
soil tends to keep ıt moist, whereas the excessive use of nitro- 
genous manure has the reverse effect 


THE Chamber of Commerce at Reims has published the 
statistics of the trade ın champagne since 1844 In 1844 45 
the value of the trade was 6,635,000 francs, and in the following 
year it exceeded seven millions In 1868 69 ıt amounted to 
nearly sixteen millions, but fell to nine mullions in 1870-71, and 
then rose in 1871-72 to twenty millions The value ın 1872 73 
was twenty-two millions, and it oscillated between this sum and 
seventeen millions until 1889 90, when ıt became twenty-three 
millions The figures were 25,776,000 in 1890 91 , 24,243,996 
in 1891-92 The number of bottles used ın France rose from 
2,225,0001n 1844-45 to 4,558,000 1n 1891-92, while the number 
exported rose during the same period from 4,380,000 to 
16,685,900 The year ın which most bottles were sent abroad 
was 1890-91 (nearly twenty-two millions) 


Messrs SWAN, SONNENSCHEIN AND Co have issued a 
translation, by Dr E L Mark, Professor of Anatomy in 
Harvard University, of the third edition of Dr Oscar Hertwig’s 
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“ Lehrbuch der Entwicklungsgeschichte des Menschen und der 
Wirbelthiere ” The volume ıs entitled ‘‘Teat®Book of the 
Embryology of Man and Mammals” Thè translafof, in his 
preface, expresses his belief that the work ‘‘covers the field of 
vertebrate embryology ina more complgte and satisfactery way 
than any book hitherto published in English ” 


e . 

THE latest instalment of tle Proceedings of the Academy of 
Natural Sciences of Philadelphia contains a valuable paper, by 
Profi E D Cope, on the Batrachia and Reptilia of North 
Western Texas The statements presensed in the papeg are 
based on collections made along the eastern border of the Staked 
Plain of Texas, between Big Spring (on the Texas Pacine 
R R) on the south, and the Sale Fork of the Red Rfver, near 
Clarendon (on the Denver and Fort Worth R R )on the north, 
a distance of about 250 miles The collections were made 
incidentally to geological and paleontological *explorations*con- 
ducted by a party of the Geological Survey of Texas, which Was 
under the direction of Mr William F Cummins Whil® 
attached to this party Prof Cope picked up such specimens as 
came in his way, and a good many others were obtained by Mr 
Cummins and by Mr Wiliam L Black of the party, The 
total number of species enumerated 1s thirty-three The paper 
may be regarded as supplementary to one published as Bulletin 
17 of the US National Museum in 1880, on the Zoological 
position of Texas 


THe following are the lecture airangements at the Royal 
Institution before Easter ——Sır Robert Stawell Ball, six lectures 
(adapted to a juvenile auditory)'on astronomy, Prof Wictor 
Horsley, ten lectures on the brain, the Rev Canon Amger, 
three lectures on Tennyson , Prof Patrick Geddes, foin lectures 
on the factors of organic evolution, the * Rev Auguspus 
Jessopp, three lectures on the great revival—a study in medieval 
history, Prof C Hubert H Parry, four lectures on expression 
and design in music (with musical illustrations) , the Right Hon 
Lord Rayleigh, six lectures on sound and vibrations The 
Friday evening meetings will begin on January 20, when a dis- 
course will be given by Prof Dewa on liquid atmospheric arr, 
succeeding discourses will probably be given by Mr Francis 
Galton, Mr Alexander Siemens, Prof Charles Stewart, Prof 
A H Church, Mr Edward Hopkinson, Mr George Simonds, 
Sır Herbert Maxwell, Bart , the Right Hon Lord Rayleigh, 
and other gentlemen 


THE micro organism which has been shown to be the exciting 
cause of tetanus or lockjaw 1s just now especially attracting the 
attention of bacteriological investigators Kitasato, who it will 
be remembered was the first who successfully isolated the 
bacillus of tetanus, has been continuing his researches on the 
protective inoculation of animals against this malady In the 
current number of the Zezschraft fur Hygiene appears an account 
ofsome extremely interesting results which he has obtained with 
mice and guinea pigs. In his experiments Kitasato introduced 
subcutaneously into these animals small splinters of wood which 
had been previously soaked in bouillon-cultures of tetanus, so 
prepared that only the spores were present He wished im this 
way to imitate as nearly as possible the actual manner in which 
tetanus 1s communicated, and which in consequence of the 
sensitiveness of the bacillar form to heat and hght and the ex- 
tremely refiactory nature of the spores, 1s almost invariably due 
to the accidental introduction of the latter This theory 1s also 
supported by the fact that between the infliction of the wound 
and the development of symptoms of tetanus there 1s invariably 
a distinct lapse of time, during which the spores grow into 
bacilli and elaborate their toxic products within the system of 
the anımal affected, after which the typical appearances of 
tetanus arise The protective material used in these investiga- 
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tiqgs was the seum of a horse artificially rendered immune 
against tetanus, and an every case out of those mice which had 
received a small wood-splinter two were pat astde and not 
subsequently inoculated with the protective serum Kitasato 
found, as he had expected, that a definite period of time elapsed 
between the introduction of the splinte: and the development of 
t@anus symptoms, but With hardly an exception, all those mice 
subsequently treated with the serum recovered, whilst thos? 
which had secetved no protective treatment died exhibiting the 
typical cRaractenstics of tetanus Moreover, ıt was found that 
the earlier the Application of the serum took place after the m- 
fegtion and quite irrespective of the appearance of any signs of 
tetanus, the more successful was the result and the smaller the 
dose of serum necessary, whilst when the wood-splinters and 
the serum were introduced together no symptoms whatever of 
tetanus d&cMred themselves The same successful :esults were 
eobfyned in the case of guinea-pigs Ine connection with the 
excessively hardy nature of the spore-form of tetanus, Hervie- 
jean (Ann de la Soc méd chir de Liége, 1891) has found that 
even after eleven years such spores stilPretain their power for 
mischief A small fragment of wood was extracted from the 
ankle of a child who had died of tetanus, and after being kept 
for nearly eleven years part of ıt was introduced under the skin 
ofarabbit, which afterwards died of tetanus The infection 
was further confirmed by the discovery of tetanus bacill: in the 
pus of the wound 


Tur chloraurates and bromaurates of cesium and rubidium 
have been prepared by Messrs Wells and Wheeler, an® are 
describe@in the current number of the Zeetschieft fur Anor- 
patusche Chente They are all four beautifully crystalline sub- 
stances The crystals, which have been measured by Mr 
Penfield, belong to the monoclinic system, and form an 1somor- 
phous series of identical habitus These salts are so compara- 
tively insoluble in water that they are obtained in the form of 
crystalline precipitates when concentrated solutions of chlorides 
or bromides of caesium or rubidium are mixed with strong solu- 
tions of chloride or bromide of gold They are, however, 
sufficiently soluble to admit of recrystallization from water The 
crystals of cæsium chloraurate, CsAuCly, exhibit an orange- 
yellow colour, those of the corresponding rubidium salt, 
RbAuCi, possess a more deeply orange tint, while the two 
bromides, CsAuBr, and RbAuBry are jet-black but yield 
a dark red powder upen pulverization The caesium compounds 
are much less soluble than the rubidium ones, so that the 
crystals are usually much smaller The more soluble rubidium 
salts readily form very large crystals , the chloride in particular 
yields ciystals whose size appears only to be limited by that of 
the crystallizing vessel and the depth of the solution The 
crystals, however, whether large or small, all partake of the 
same character , they are elongated prisms terminated by the 
basal plane,forthodome, clinodome, and small pyramidal planes 
The faces are usually extremely brillant, but those of the 
bromides are often singularly hollow or cavernous In addition 
to this well-defined series, another chloiaurate of caesium has 
been obtained contaming water of crystallization This salt, 
2CsAuCl, H,O, 1s formed when a large excess of gold chloride 
1s present compared with the amount of czeslum chloride It 
separates inthe form of light orange-coloured tabular crystals 
belonging to the rhombic system, which exhibit the peculiar 
property of undergoing an internal change accompanied by 
elimination of the water of crystallization, within a few minutes 
of their removal from the mother liquor The change ıs probably 
die to the passage of this hydrated salt into the relatively more 
stable anhydrous chloraurate described above It betrays itself 
in a most interesting manner under the microscope, in polanzed 
light When a crystal plate 1s removed from the mother liquor, 
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rapidly dried by means of blotting-paper ande placed under the 
microscope, the Nicols being crossed, it simply produces tfe 
usual effect of causing the field to become Coloured with some 
homogeneous tint But after the expiration of three or four 
minutes the molecular change begins to be rendered apparent 
at the circumference of the field by a rapid augmentation of the 
polarizing effect, m another moment it commences to dart acrosg 
the field in all directions, the brilliantly coloured rays being 
feathered with offshoots, reminding one of the rays of crystal- 
lazing ammonium chloride This beautrful effect coatings until, 
in less than ten minutes after the removal of the enystal from the 
mother liquor, the rearrangement of the molecules has become 
so general that ght is no longer able to penetrate, and th! 

crystal becomes completely opaque Messrs Wells and Wheeler 
have also attempted to prepare the analogous compounds con- 
taining iodine, but have not yet obtammed thene m 4 egndition 
so pure or well crystalljed as the salts described above š 


THE additions to the Zoological Society’s Gardens during ‘the 
past week include a white-fronted lemur (Lemur albifrons 2) 
from Madagascar, preschted by Mr M C Parker, a brown 
capuchm (Cebus fatuellus 8) from Brazil, presented by Mr 
Earle Tudor Johnson , a large-eared fox (Otocyon megalotis) 
from Mashonoland, South Africa, presented by Mr B B Weill, 
two black-backed jackals (Cases mesomelas) from South Africa, 
presented by Capt. Ralph H Carr-Elhson, a common fox 
(Canis vulpes 2) from Arabia, presented by Miss Morgan, a 
leadbeater’s cockatoo (Cacatua leadbeateri) from Australia, pre- 
sented by Lieut -Colonel Warton, a Rhesus monkey (Afacactts 


rhesus) from India, deposited 
. 





OUR ASTRONOMICAL COLUMN 


Comer HOLMES (NOVEMBER 6)—The following ıs the 
ephemeris for Comet Holmes for the ensuing week — 


1892 P A (app } Decl (app } Log + Log 4 
Oo r 

Dec 15 o 49 34 +34 501 
16 50 15 458 © 4004 o 2813 
17 50 57 416 
18 51 4I 375 
19 52 27 33 6 
20 53 I4 29 8 O 4027 © 2931 
21 54 3 26 I 
22 O 54 53 +34 226 


Owing to the extremely bad weather, observations of this comet 
bave not been numerous, but from all accounts not much change 
has taken place ın the general appearance, except that the 
central nucleus seems to possess two small tails, which extend 
towards the ragged edge of the exterior portion 


Comer Brooxs (NOVEMBER 20, 1892) —Last week the only 
ephemeris of this comet at hand was one showing its position 
every fouth day, but Prof Kreutz has now communicated to 
Astronomische Nachrichten, No 3132, a daily ephemeris, from 
which the following 1s extracted — 


1892 R A (pp) Deel (app ) Log > Log A Br 

Dec 15 13 50 10 +31 573 
16 54 6 33 172 00974 oori 367 
17 13 58 19 34 412 
18 14 2 53 36 95 00946 99775 413 
19 7 5I 37 422 
20 13 17 39 193 00921 99550 463 
21 19 13 41 o8 
22 25 46 42 466 00898 99332 517 


From the column showing the brightnesses ıt will be seen that 
a considerable mcrease in this comet 1s taking place The 
comet will be easily found by the fact that it les in the pro- 
longation of a line joming £ and y Bootis (December 18) at a 
distance equal to that between those two stars 
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THe New Brooks’ Comet —The followimg posttions of 


this comet are reported from Marseilles, by MM. Esmiol and 
Fabry — bg 


@° = Marsdille App App 
Date Mean Time RA 5 PD 
hm s h m s et as 
Nov 24 17 45 16, 13 3 146 74 51 33 
24 17 6 53" 13 4 3939 74 33 181 
* 29 æ 16 43 46 I3 II 1 76 7211 467 | 
30 16 41%9 13 Te 4577 71 34 490 


The,comet presented the appearance of a nebulosity about 
r n diameter, diffuse at the edges, and brighter towards the 
centre, but without a well-defined nucleus Its brightness was 
about that of a star of eleventh magnitude 


Nova AtrIca& —Nova Aurigze has again increased in mag- 
nitude, observations showing that visibly it 1s 8 5, while photo 
graphically ıt 1s three magnitudes fainter 


ASTRONOMY AT COLUMBIA COLLEGE, U § A ~The latest 
number of the buljetin issued by this college mforms us that 
with the consent of the governing bady of the New York 
Hospital and the college trustees, a new but small observatory 
1f about to be erected on the site Bloomingdale The instrument, 
which ıs at present being constructed by Wauschaff, at Berlin, 
is a zenith telescope, and it 1s one of a pair which 1s going to be 
used for observations to obtain accurate determinations of the 
variations of terrestrial latitudes The other instiument, by 
order of the Italan government, 1s going to be mounted at the 
Royal Observatory of Capodimonte Both instiuments will 
soon be, 1f not already, in working order, the observers in 
America are Prof Rees and Mr Jacoby, while M Higola will 
undertake the Italian observations 

The library of this college has been recently very much 1n- 
creased by the purchase of the fine library of astronomical and 
physical works belonging to Mr Struve, former director of the 
PulkoWa observatory ‘This addition amounts to no less than 
4361 bound ard unbound books, together with 3056 pamphlets 


COMPANION TỌ THE OBSERVATORY FOR 1893.—This 
anngal Companzon for the coming year 1s very similar to the 
one last published Mr Denning gives a list of the principal 
meteor showers deduced from recent observations, while 
ephemerides for the planets, together vith their satellites, are 
also inserted Solar observers will find the ephemeris given on 
page 22 very useful, this table giving the position-angle of the 
sun’s axis, and the hehographic latitudes and longitudes of the 
centre of his disc In addition to several other handy tables 
and ephemerides, the tumes of minima of variable star» not of 
the Algol type, variable stars of the Algol type, maxima and 
minima of variable stars, and finally a table of double stars are 
also included 





GEOGRAPHICAL NOTES 


Major Tuys, who has recently returned from the Congo Free 
State, reports that the railway from Matadi to Stanley Pool 1s 
progressing rapidly The works aie practically completed for only 
14 kilometers out of the 400, but this includes the most difficult 
region, including the greater part of the ascent to the plateau 
In a few months it 1s hoped that 40 kilometers will be com- 
pleted, and the malarial coast-belt can then be traversed 1apidly, 
obviating a serious risk to the health of travellers to the Upper 
Congo 

WE are pleased to find that the Manchester Geographical 
Society has published the concluding part of the seventh volume 
of its Journal although, as we had occasion to remark on the 
appearance of the previous part, it ıs gieatly to be regretted that 
the people of Manchester do not take a greater interest 
ın a Society which 3s one they have reason to be proud of 
It 1s, we are convinced, solely to this want of local apprecia 
tion that the Journal has to be issued so far behind its 
proper date as to impair the usefulness of its contents In the 
current number there 1s an interesting paper on Japan by Mr 
W M Stesnthal 


MrR G A CRAIG has, we understand, resigned the secretary- 
ship of the Liverpool Geographical Society on account of 1ll- 
health 


THE Scottish Geographical Magazine for this month contains 


| 2 Paper by Captain Lugaid, entitled ‘‘ Characteristics of African 
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Travel” The Society presented Capt Lugagd with tts silver 
medal and an honorary diploma of Fellowsip A similar 
award has been made to Mr Joseph Thomson én recognition of 
his services to Geography in Africa e ee 


Dr J TROLL, anf Austrian explorer, 1s at present engaged 
im a journey through Central Asia He reached Samarkand in 
the end of October Thence he “proposes to pass through 
Russian and Chinese Turkestan and Mongoly intending to 
return by Pekin and Shangai In the touse of his journey he 
hopes to visit the ruined city of Karakoram, the ancient capital 
of Jenghiz Khan . 


A RAILWAY has recently been opened from Wiborg, in Fin- 
land, to the Imatra Falls, thus bringing the finest rapids in 
Europe within six hours of St. Petersburg Hitherto the falls 
have been reached by canal-steamer and coach, the journey 
occupying not much less than ¢welve hours ° 


Mr JoserH THOMSON proposes to use the name ‘‘ Living- 
stoma ” to describe the whole British sphere of mfluence north 
of the Zambesi and west of Lake Nyasa Itas little to the credit 
of British cartographers that the attempts hitherto made ta 
associate Livingstone’s name with the contment of which he was 
the greatest explorer have practically failed 


THE DESTRUCTION OF IMMATURE FISH 


R ERNEST W L HOLT contributes to the new number 
of the Marine Biological Association's Journal anothei very 
interesting paper on the results of his North Sea Investigations 
He has much to say as to the destruction of immature fish ın the 
North Sea, and makes the followmg observations on proposed 
remedial measures — 


It will be admitted that the continued destruction of large num- 
bers of valuable fish before they have had a chance of reproducing 
their species can only result in increased deterioration of the m- 
dustry, and that some measures must be taken to put a stop to it. 
unless we are prepared, and able, by artificial propagation to re- 
stock the sea as fastas wedepleteit Briefly the various proposals 
that have been put forward fall under three headings, viz closure 
of grounds frequented by small fish, restriction of sale of 
undersized fish, and enlargement or alteration of mesh We have 
seen that some of the $mack-owners have adopted the emimently 
piactica) method of forbidding their boats to fish where they are 
likely to catch much small stuff, but the buyers, though as loud 
as any ın their outcry, do not appear inclined to avarl themselves 
of their undoubted power to check the evil The proposals 
for legislative action have been so much discussed of late that 
T need only advert tosuch as affect the North Sea district 

It 1s a matter of common knowledge that the bulk of the de- 
struction by deep-sea trawlers takes place on the eastern grounds, 
to which I have alluded elsewhere , and since these lie wholly 
or in part outside the three-mile hmit, st has been proposed that 
they shall be closed to trawling by international agreement 
Whether such agreement could eve: be arrived at ıs questionable 
and uf ıt were, 1t as not likely that the ensumg legislation could 
be easily enforced The great extent of the grounds would in- 
volve an enormous and costly Marine Police force, of mixed 
nationality , and even were such a body much more efficient than 
one has any reason to expect, there might be considerable diffi- 
culty in adequately watching grounds which extend in some 
cases over fifty miles from shore Indeed, on our own coasts 
and elsewhere the success with which legislation limited to the 
territorial area has hitherto been enforced 1s hardly such as to 
encourage us to extend the principle to the open sea 

The various standards of size which have been advocated, in 
proposals for prohibiting the sale or possession of undersized 
fish, differ according as the subject has been treated with regard 
to the marketable qualities of the fish, or to its powers of repio- 
duction, and it may be assumed, I suppose, without argument 
that the latter is the more rational method of treatment Stull 
1t may beas well to 1ecapitulate the sizes proposed at the Fishery 
Conference at Fishmongers’ Hall last February, since they may 
be taken to represent the most recent trade opimion on the 
subject 

They are for turbot and brill twelve inches, for soles and 
lemon sole (Pleuronectes microcephalus) ten inches, and for 
plaice eleven inches How far they fall short of the biological 
huts, at least for the North Sea district, can be judged by com- 
paring them with the table of sizes on p. 384 of the Journal, 
and, indeed, I may remark that the prohibition of the sale of 
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turbot and brill ynder twelve imches ın length ıs rather a work 
gf supererogation, since the number of smaller fish of these 
species that come $o market, at all events at Grimsby, 1s utterly 
insignificant ohn aie 
The benefit to be expected from any measure of prohibition 
depends of course on the vitality of the fish, and ıt is very 
generally asserted that the bulk of the small fish trawled on 
these eastern grounds would not survive if returned My own 
eexperience leads mg td believe that this view is correct! so long 
as the present system of long hauls 1s maintamed Hence we 
must seek for such a limit as will render the grounds most fre- 
quenteg By,these small fish unprofitable to the fishermen (since 
any le% limit would only involve an mfinitely greater waste than 
takes place & present), and in domg so it 1s necessary to glance 
t the general conditions of this fishes 
Exclusive of less important forms, the species chiefly met with 
are plaice, turbot, and soles The plaice, on most grounds, do 
not exceed a length of fifteen inches, and are mostly less than 
tHirteen inchesgn length ‘he turbot are fairly abundant, but, 
as I hivetalreatty shown, almost all immature , soles are searce 
Pt 1s only the certamty of being able to fall up with small plaice 
tlt induces the fishermen to cross to the eastern side, since the 
soles and turbot would not nearly pay his expenses by them- 
selves Now I am confident that ifthe Conference limit of 
eleven inches for plaice were enforced, there would still be 
enough saleable fish left to make the grounds worth visiting, 
whereas 1f ıt were raised to fifteen or even fourteen inches the 
grounds would assuredly be left alone , and although such would 
be below the biological limit, I believe the practical closing to 
our huge fleets of such a magnificent nursery for young plaice 
would be ın itself a sufficient protection for the species Certain 
rough patches of ground, practically surrounded by areas yield- 
ing only small fish, abound with only large fish, these would 
still be accessible to fishermen, whereas in any scheme of geo- 
graphical restriction it would hardly be possible to exempt them. 
Moreoger the restriction of size would probably do away with 
the destruction of small plaice by shrimp or sole-trawls, since 
the fish are not mjured by bemg caught m these nets, and if un- 
saleable? would probably be returned 
For turbot, brill, and sole I would advocate the adoption of 
the biological standards They are all rather hardy forms, and 
it appears that immature brill and such immature turbot as are 
found on our own coasts are chiefly caught on certain banks 
where the intricate nature of the ground renders short hauls a 
necessity, so that they could be returned to the sea 1n good con- 
dition, as indeed the smaller of them usually are at present by 
many fishermen With regard to soles, I do not think that many 
undersized fish are caught by deep-sea traw lers,? and the substi- 
tution of a size limit for the present prohibition of the use of a 
fish-traw] in the Humber would do away with the anomaly of a 
law which ts not enforced There is a strong feeling amongst 
inshore fishermen that the bye-law alluded to 1s unequal in its 
operation, since it offers no check to the destruction of small fish 
on off-shore grounds, only accessible to large boats Hence a 
regulation as to the size of fish landed 1s perhaps preferable to 
one based solely on territorial conditions somewhat imperfectly 
understood 
An objection which I have heard urged against any scheme 
for keeping our trawlers off the eastern grounds is that the 
summer sole trade in the North Sea would thereby be left entirely 
in the hands of foreigners I think that this 1s, perhaps, rather 
overstating the case, but anyhow I cannot see that it furnishes 
any excuse for the present enormous destruction of small plaice 
and turbot, whilst ıt 1s at least possible that the abstention of our 
own fleet from these grounds in the summer would result in a 
corresponding increase in the number of soles in the localities 
wheie that species congregates in the winter months I have no 
knowledge of the migrations of soles, but the Great Silver Pit is 
equidistant from the Humber and the nearest eastern ground, 
and as it 1s the nearest point at which similar physical conditions 
can be attained, it does not seem improbable that the winter 
supply of soles in the Pit is in part recruited from the east side. 
of the North Sea 


x Owing to the great mass of fish caught in a single haul, I consider it quite 
possible to hold this view without throwing any doubt on the value of the 
results obtained by my friend Dr Fulton im his experiments on the vitality 
@ trawied fish (Report S F B, 1891) 

2 The possession, as well as the sale, should be prohibited, to guard agains 
the possible danger of small fish bemg utilized as manure when the fisherman 
1s also a farmer in a small way 

3 The small solescanght on the Dogger and on the Dowsing are really 
solanettes (Solea manuta) 
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Another objection 1s that boats of British gationalıty are not 
the only ones engaged in the small fish trade, and it 1s true that 
during the summer months a number of German, Dutch, and 
Danish boats are occupied ın catching small plaice But they 
are all ofsmall tonnage, some of them only open boats, and [ 
understand that? from the manner m which the trawl 1s 
handled by German and Danish boats no injury 1s done to the 
unmarketable fish, whilst the saleable part of the catch appears 
to be exported chiefly to London Heticeg¢he proposed mea® 
spires of prohibition would give no advantage to these nations 
The German steam trawlers, according to my information, do 
not molest the small plaice at all Of the proceadings ot the 
Dutch bombs I have httle knowledge, but Bo the sfhall size 
of their gear, their share in the destruction carfnot be a very 
laige one Foreign caught fish, except Norwegian salmon a 
mackerel and Dutch soles, including only a small percentage of 
undersized fish, rarely come to the Grimsby market, but on two 
occasions large consignments of small plaice, comprising, as I 
compute, some 31,000 fish, were sent frome Denmark, and 
recently a consignment of turbot has arrived front Norway. 
‘These last fish were about 300 in number, all unelersized, vfz 
from 94 to 17 mches, whilst 4 were only from 8 to 9 inclfes 
This 1s the only instance which has come under my notice of 
any considerable number of turbot less than 12 inches being 
present in the market, and, as we have seen, our own fishermen 
were not concerned 1n it 

‘The last and perhaps the most important objection arres from 
the difficulty in allowing for that variation ın the size of fish of 
the same species on different parts of our own coast to which 
Mr Calderwood alluded in the last number of the Journal, 
p 208 The impossibility of utilizing a uniform size limit for 
all districts sufhciently exemplified by the limit of 11 10ches for 
the plaice proposed by the Conference of last February, which 
was the result of a compromise between the trade representatives 
of thea North Sea and south and west coast districts While 
perhaps unnecessarily high for the Plymouth district, ye have 
seen that it 1s altogether too small for the North Sea The 
difficulty of having different limits, of local application, will 
only be felt at such a central port or market as London, to 
which fish are brought, whether by rail or sea, from all districts, 
but with proper organization the obstacle does not seem msu- 
perable It 1s conceivable that the law might be evaded by 
running cutters trom boats fishing ın one district to the parts of 
another, where the limit was lower, but it 1s little likely that 
the firms which are in a position to undertake them, would lend 
themselves to such operations There 1s not the slightest reason 
to apprehend a general conspiracy of evasion amongst the fisher- 
men, and the boats which respected the law would form a more 
efficient police than all the cruisers in the navy, so fai as one 
may judge by the conditions on the Scotch coast, where con- 
victions of trawlers for infringement of the territorial restriction 
are fiequently secured by the evidence of local line fishermen 

I must leave to others, who are acquginted with the local 
conditions, to decide whether the imposition of a size limit 1s 
desirable ın other districts, but for the North Sea I have not the 
slightest hesitation in recommending this method of legislation, 
in the terms T have proposed above, as cheaper and hkely to be 
infinitely more efficacious than any other that can be devised in 
maintaining the supply of the more important kinds of flat-fish 
I need haidly observe that its application to the hahbut, which 
1s chiefly a line fish, could not fail 10 be beneficial to that species, 
since there 1s no question but that fish caught on the hook will 
usually survive if returned ,* but I do not think that tne limit 
need be as high as the biological one, owing to the difference 
in the conditions of the trawl and line fisheries 

I am not prepared to enter at present into the question of 
mesh legislation, beyond pointing out that tt appears to be the 
only method by which the destruction of immature round fish, 
notably haddock and whiting, can be checked, since these species 
are fatally myured by being caught in the trawl, and would not 
survive if returned Any great enlargement of the mesh does 
not appear advisable, since 1t would afford an opportunity of 
escape to the mature sole, of which that active species would be 
extremely likely to avail itself The remedy seems to lie rather 
im an alteration of the arrangement of the meshes in the cod- 
ends, so as to prevent them from closing On this subject I have 
been making investigations, but they are not yet sufficient? 
complete to yield reliable deductions It 1s sufficiently evident, 
as has often been pointed out, that the great breadth of some of 


1 Except fish with auwr-bladders, caught at considerable depths 
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the flat-fish render ıt 1mpossible to deal with the whole question 
by restrictions of mesh alone 

The last matte: with which I have to deal ıs the destruction 
of very fall fish By shove-net and shrimp ‘‘seines” If it 
were only possible to induce the men to @ull out the small fish 
in the water they would do no harm at all, and piactically I 
suppose that, as matter® are, they do not greatly mjure any 
specjes of known value except the plaice, although the smalt 
number of sof, turbotp and brill dgstroyed may represent, from 
the relative scarcity of these species, a more considerable injury 
than ope would suppose When fishing by day the shove-net 
men usually return the fish to the sea, but by mght this 15 1m- 
possible, and the seinésmen do not seem to make any effort in 
that direction either by day or mght 

It 1s a difficult question to deal with, since the shrimp appears 
to be almgst a necessity to some people , at the same time the 
small plaice which are destrdyed must represent an finitely 
greater value than the shrimps, If hatcheries were established, 
and young turbot, brill, sole, and plaice were enlarged after 
they ad been reased through the delicate larval and metamor- 
phgsing stages, 1t 1s reasonable to suppose that they would be 
conveyed or would find their way to the sandy margins, which 
seem best adapted to the succeeding stages of their life-history, 
only to fall mto the net of the shrimper 

I should say that to prohibit the use of any sort of shore 
shrimp nets during night tıme would bea beneficial measure, 
but there 1s perhaps sufficient reason for abolishing the industry 
altogether Those engaged in it might be sufficiently compen- 
sated at a moderate expenditure, 1f indeed it be not contrary to 
public policy to admit the existence of a vested interest in an 
occupation which 1s essentially injurious to industries affecting a 
much greater section of the community 





THE NEW TELEPHOTOGRAPHIC LENS 


[5 a small pamphlet of thirty pages, wntten and published by 
Mr. T R, Dallmeyer, the author brings together the 

various notices bearing on the subject of his new telephoto- 
graphic lens that have appeared during the last twelve months 
He also gives an account of the ‘‘simple” and ‘‘ compound” 
telephotographic lens, with general instructions for their use, 
including tables of their pioperties, and a table showing the 
diameters of circles of ilummation necessary to cover the various 
sized plates used at the present day 

The telephotographic lens 1s, we may say, the latest advance 
made ın the science of optics as applied to photography By ıt 
we are now able to obtain Jarge pictures of animate things situ- 
ated at long distances with short exposure In this invention 
Mı Dallmeyer has produced a useful, and what may prove a 
valuable, instrument, and he has opened up quite a new horizon 
which will not*suffer from lack of workers 

Hitherto the principle mvolved in the apparatus for the pro- 
duction of large images consisted first ın obtaining the primary 
Image, and second, in subjecting this image to the process 
of enlargement To obtain the former a concave murror, or 
more generally double convex lens, has been employed, while 
the subsequent magnification has been produced by placing a 
secondary magnifier or second positive lens behind the plane of 
the primary image 

This method, except in the case of astronomical work, has 
not been, we may say, popularly used, for the cumbrousness 
of the apparatus required, and the lergth of tıme necessary 
for exposure have quite prohibited its use for anything but in- 
animate subjects 

It 1s well known that the focal length of a lens 1s measured 
for practical purposes from the principal plane passing through one 
of the nodal points nearest the principal focal plane to that plane 
ın most lens constructions this nodal point lies within the lens- 
mount Now it will be seen that if this nodal point could be 
thrown in front of the lens, that 1s, on that side away from the 
focus, the focal length, if measured from the lens, would be 
shorter This 1s exactly what Mr Dallmeyer hasdone In the 
simple telephotographic lens the anterior element, which 1s of 
large aperture and short focus, 1s a positive lens, while the pos 
terior 1s negative, and of a fractional part of the focal length of 
the former lens A diagram showing the lenses in position and 
the path of a ray of light remind one at first sight of the prm- 
ciple of the Galilean telescope, with this difference, that the rays 
emerging are not dive: gent, but convergent In the construction 
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under consideration the size of the image ghrown on the 
screen can be varied at will by simply altering the 
distance between the elements, but the further the lens 1s from 
the focussing screen, the more will be the time of exposure 

With such a lens as¢his Mr Dallmeyer has taken many ex- 
cellent pictures, but perhaps the best idea of its properties will 
be gathered from the facts obtained by photographing-—-by means 
of two cameras, one supplied with a ‘‘long focus landscape 
Jens,” and the other with the, “new telephotografhic lens”— 
the flame of an ail lamp placed at a distance of 20 feet With 
equal extensions of the camera the image of the flame given by 
the new lens was five times greater than that by the other 

In the compound lens the anterior element before referred to 
1s here replaced by a complete portrait lens, while a nefative 
symmetrical combmation takes the place of the posterior 
element This lens may be said to be more perfect than the 
simple lens, Mr Dallmeyer having been able to intrddluce con- 
siderable improvement in the construction 

Some excellent work done with this lens has been exhibited 
by Messrs F Mackenzie and Annan at the Camera Club , The 
pictures represented a building ata distance of 500 yards The 
first, taken with an ordinary rapid rectilinear lens with an exten- 
sion of 14 inches, gave the house as 3 of an ınch long Thè 
second—with the compound tele-photo lens, extension 9 inches 
from the back lens—gave 24 inches as the size of the house, while 
the third, with 30 mches’ extension, gave the house as 64 inches 
Although these numbers can give one a very good idea of what 
this new lens can accomplish, yet the direct copies from photo- 
graphs inserted ın the pamphlet under consideration convey a 
more vivid impression 

There 1s no doubt that this Jens will find some very valuable 
applications, that of astronomical photography not being the 


least of them, for every one knows the great advantage a skort | 


telescope has over a long one if the degree of magnification in 
Ww 


both are equal š 





ARBORESCENT FROST PATTERNS 


e 
WE have recetved the following letters with regard, to 

arborescent frost patterns, to which Prof Meldola called 
attention in last week’s NATURE — 

I am very glad that Prof Meldola has called attention to the 
curved figures of frozen mud (of which the specimens on 
December 4 were unusually fine), because I hope that some one 
will explain why the sexangular crystallization which ts universal 
in snow, and general in water, 1s exchanged both on windows 
and on muddy pavements for curves Probably I ought to know 
all about ıt, but I cannot remember seeing an explanation, and 
shall be obliged by reference to one, which will probably be of 
interest to others besides G J Symos 

62, Camden-square, London, N W 


THE interesting “fronds” of muddy ice observed by Prof 
Meldola (p 126) are not very uncommon on the pavements in 
these ‘‘ Northern Heights ” I saw them onthe date which he 
named, and have more than once studied them I then noticed 
that the ‘interstitial ” pavement seemed partly cleared of mud, as 
ifthe water had drawn this towards the groups of crystals. The 
mode of formation recalled to my mind certain phenomena in 
crystal building within rocks, and I suspect the mud has its 
anfluence Indeed, ıt seems to me very probable that all these 
dendritic” growths of crystals are the results of “impeded ” or 
‘constrained ” crystallization, to some of which I have called 
attention in noticing a structure in the Charnwood syenite 
(Quart Four Geol Soc, 1891, p tor) On this pomt 
Prof Sollas makes some important remarks in his well kaown 
paper on the Wicklow granites T G Bonney 


THE beautiful curved forms assumed by the ice on the paving 
flags last Sunday were very noticeable in this neighbourhood 
and Hampstead as well as in other parts of London What I 
observed were not quite like those described and figured by 
Prof Meldola, but resembled rather the scrolls and volutes 
which are frequently used mn decorative art The finest piece 
that I saw was in thts square, where several of these scrolls 
radiated from a central point, and spread ovei several feet of 
the pavement A frend, Mr E Swain, observed that where 
one of these scrolls came upon a puddle of clear water the 
crystals were continued in a straight Ime Such forms are not 
at all unusual in the freezing of muddy water, and at the pre- 
sent moment the puddles in the road opposite my house are 
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filled with rectilinear crystals of ice, which assume a curved 

foyp in the mud at their margins The peculiarity on Sunday 

was their large‘size gnd beauty Somethuig analogous takes 

place when gold or silver ıs reduced from solutiong of its salts 

by more electro-positive metals. Under certain circumstances 
. 





the metal will present itself in the form of curved crystals, if 
the term be allowable A pwetty spray of gold of this character 
1s figured ın the report of my lecture “ On the crystallizatyon of 
silver, gold and other metals,” in the proceedings of the Royal 
Institution, v1, 428 If a piece of cuprous oxide be immersed 
ma solution of nitrate of silver, there shoot from its surface 
thin threads of silver, which, after proceeding straight forward 
for a while, suddenly turn at an angle of 120° or 60°, and make 
perhaps many other deviations but sometimes these threads, 
instead of being straight, are curved, and in that case the 
threads that branch from them are curved likewise A magni- 
fied drawing of such a formation is given herewith These 
strange departures from the usual rectilinear course of crystal 
formation are very curlous, and deserve more study than has 
hitherto been given them J H GLADSTONE 
17, Pembridge-square, December 10 


Pror MeELDOLA’s letter (p 125) has been interesting to me, 
as I noted a strikmg and similar phenomenon here on Thurs- 
day, December 8, in the forenoon The trottoirs of several 
streets (east, west, north and south) were covered all over with 
beautiful patterns, semewhat different from Prof Meldola’s 
illustration, there being innumerable daik, broad, sharply-con- 
toured leaf-like patches, distant several inches from each other, 
and connected by finely curved and branched tendril-like stalks 
Foggy, with a fatnt north breeze I should presume the 
‘leaves ” were due to sparse drops of sleet fallen during the night. 

Freiburg, Badenia,’ December 10 D WETTERHAN 


THE graceful arborescent frost patterns described by Prof 
Meldola ın last week’» NATURE were very conspicuous on the 
foot-bridge by the side of Charing Cross railway bridge, on the 
same morning, thts being a situation still more exposed to the 
wind which he mentions as the probable cause 

December 12 J T RICHARDS, 


I OBSERVED the same phenomenon as Prof Meldola describes 
in NATURF of December 8, on the same date, December 4, on 
pavements ın Cheltenham, about 1045 am , after mid-day 
they had gone I saw the patterns on pavements running north 
and south, as well as east and west They were most exquisite , 
some like the illustration, others much more minute , but always 
In a connected design over the whole flag They had all the 
appearance of fossil vegetation I never saw anything of the 
kind before J ARMITAGE 

December 13 

Mr A W Bennetrand Mr E L Garbett have also sent 
communications corroborating the phenomenon observed by 
Prof Meldola The former aitmbutes it to ‘defoliation of the 
stones as the result of weathering or wear ” 

2 


xe 


DECEMBER 15, 1892]. $ 


NATURE . 


163 
nt rt 





THE MAKING OF RIFLES 


AT a recent meeting of the Institution of Civil Engineers, Mr 
John Rigby, superintendent, Enfield Factory, read an in- 
teresting paper on the manufacture of small arms We repro- 
duce from the abstract printed for the Institution Mr Rigby’s 
lucid account of the various processes of manufacture of the 
components of the Lee-Metford Mark | magaztne-rifle, ofo 303 
inch bore, the weapon adopted for the Brush Army—~an de- 
scount which he prefaced with a general description of the Enfield 
Factory e 
The most important part of a rifle was the barrél, which had 
always engaged the special attention of gun-makgis p to the 





time of the Crimean Way, ıt was, for the bulk of British troops, 
a comparatively rude tube of iron, lap-welded under rolls aid 
tapering externally, with a cylindrical bore of about 2 inch | 
diameter The barrel of the present day was a steel tube of | 
accurate workmanship, only 4’; inch bore, almost perfectly,true | 
and straight, rifled to zyyy inch, and so closelyenspegteg that the i 
exiStence of the most minute grey 01 seam in the boresrequiring a | 
highly-practised eye to detect at, was sufficient t8 condemg it °| 
The material used was produced either by the Siemens- Martin or i 
the crucible process of manufacture, and was supplied to Enfield 
as a solid round bar 13 inch diameterand 154 1nches long After ' 
severe testing, this bar was passed through aiolling mill to draw 
it to 1t full length it was then taken to the forge, the swell at 
the breech-end was stamped to the required shape by a steam- 
hammer, and afterwards straightened cold The next step was 
to submit the bar, without annealing, to the turning and 
drilling-machines The latter were horizontal, the drills operating 
from each end Jn the process of drilling, the barrel revolved 
at nearly 1,000 revolutions a minute against half-round bits held 
flat down, a capillary tube, of brass, supplying a soap-and-oil 
emulsion, at a pressure of 80 [b to the square inch, to wash out 
thes@arth and cool the cutting-edge Thedrilis advancing from 
each end continued boring until a small disk about $5 inch 
diameter broke out, and the two hole» met The tendeney 
of the drills to follow the hne of axis of a revolving bar was 
one of those curious occurrences in practical mechanics which 
might be accounted for after observation, but which no one 
would predict Occasionally, through some defect ın the steel, 
a drili wandered from the axial line , ın this case the barrel was 
taken from the machine and reset sufficiently to bring the hole 
true again To test its truth, a ray of light was made to 
illuminate the flat bottom of the hole while the barrel slowly 
revolved It was very 1arely that a barrel was rendered waste 
from bad drilling Rough-boring followed with a three-edged 
bit, the blade being about 4 inches long The rough external 
turning was effected ın self-acting lathes, w hich gave the required 
curved taper Three or four cutters acted simultaneously, 
each producing a long cutting that attested the quality of the 
metal of the barrel ‘Lhe operation of barrel-setting followed 
Previous to rough-turning, the barrels were fairly straight 
internally, but the removal of the metal caused ‘slight 1n- 
equalities which were tested by the eye of the barrel-setter, and 
corrected by transverse blows This constituted skilled labour 
of a peculia character, and was performed by young men of 
good sight, who were specially trained for the purpose After 
middle life the eye generally lost some of the quality necessary | 
for this work, and ıt was rare to find a man excel in it after 
that period Many mechanical devices had been contrived to 
supersede the simple ray of hight laid, as fat Were a straight edge, 
along the surface of the bore, but the eye still remained the 
arbiter of straightness and could be relied on for very accurate 
results The construction of the barrel was completed by the 
important operation of rifling In British small-arm factories 
the system was followed of planing out each groove separately 
with a hooked cutter, and had been brought almost to perfection 
In Continental and Amenican factories the grooves were ploughed 
out by cutters, with several cutting or knife-edges set at an angle 
and following one another in the manne: of a single-cut file or 
float Similar machines had been tried at Enfield, but did not 
give as smooth a cut as the slower-moving, single-tooth machines 
A few passes of a lead lap, fed with fine emery, removed any 
burr that might remain, and completed the polish , a cylindri- 
cal lap, spinning rapidly, was then passed through, and gave thg 
final finish to the barrels The limits of gauging weie from 
© 303 to O 305 inch 

Next in importance to the barrel was the mechanism of the 
breech, for which the material preferred was crucible cast-steel 
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of a mild character, but capable of being hardened 1m those parts 
exposed to the pressure of the bolt The body was forged in 
two operation’ under the steam-hammer , tt was then drilled and 
subjecte@ to a long “series of operations, in the course of which 
the end was recessed to receive the scr@wed end of the barrel, 
and the corresponding thread in the recess was mulled out in a 
spec.ally-contrived machfne, which insured that the thread should 
alwgys startan the same place relative to the gauged part of the 
body, a poi of great importancg The bolt, also of crucible 
cast steel, was forged under the steam-hammer A special ma- 
ching, invented at Enfield, was used to finish the bolt after 
shaping After machining, the bolts, packed ın wood char- 
coal gn iron cases, were heated and hardened by immersion in 
oil The temper of the handle was then reduced ın a lead bath. 
The rest of the bolt was tempered straw-colour The bolt-head 
was similarly hardened and tempered 

The other components of a fomplete rifle were mostly shaped 
by mulls built up to the proposed profile, or by copy-milling 
machines The process of drifting was used with good results 
at kefield Al euch slots or perforations as had parallel sides, 
and were not cylindrical, wereso finishtd The common prac- 
pice in drifting was to push the drift, but at Enfield much better 
work wasaccomplished by pulling It was found that used in 
this way drifts were very valuable for interchangeable work The 


; sides were cut with successive teeth, each slightly larger than 


the preceding one, andjthe whole length of the dnft was drawn 
through Emery whetls were also largely used at Enfield as a 
substitute for finish-milling and filing ‘The wheels 1an under 
hoods connected with a pneumatic exhaust that carried away 
the heated particles of steel and gnt lt was popularly sup- 
posed that a machine once adjusted to turn out a component of 
a certain size and shape was capable of reproducing such in 
large numbers, all absolutely idenucal This was so far from 
being the case that no die, no drill, and no mulling-cutter 
actually made two consecutive articles the same size The wear 
of the cutters or dies proceeded slowly but surely, and 1t was 
only possible to produce in large numbers components of dimen- 
sions varying betyeenja superior and an inferior limit In small- 
arm manufacture a variation of about one two thousandth of an 
inch was about the amount tolerated, but ıt varied according to 
the sive of the piece A difference of diameter of one two- 
thousandth of an inch in the sight axisdole, and in the size of 
the pin or axis, would cause a serious misfit, whereas a similar 
difference in the measurement of the magazine, or of the recess 
in which it lay, would be quite immaterial The operations of 
gauging, proving the barrel, and sighting, were successively de- 
scribed, as also the manufacture of the stock, which was of the 
wood known as Italian walnut, though largely grown in other 
countries Among the smaller components, the screws were 
mentioned as being rapidly produced by the automatic screw- 
making machines of Pratt and Whitney 

The Component Store recetved the various finished parts, 
which numbered 1591, or, including accessories, 1863, and 
issued them to the foreman of the assembling-shop Theorett- 
cally, the assemblers should have nothing to do but to fit and 
screw them together, but in practice small adjustments were 
found necessary The amount of correction was generally ex- 
ceedingly smali, and was done wherever possible with the aid of 
emery wheels The completed arms were submitted to inspec- 
uon, and then issued in cases of twenty each to the Weedon 
Government Store or elsewhere 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE ~The General Board of Studies propose that, in 
view of the increased attention given to palzontology m the 
Geological Department, a Demonstrator m Palæozoology be 
appointed, whose stipend shall be pa.d out of the students’ fees 

The Botanic Garden Syndicate report the completion of the 
fine range of plant-houses, which have for some years been in 
course of erection at a cost of some £6000 It 1s noteworthy 
that the expense has been kept within the estimate 

The Senate has determined to raise the fee for the Doctor’s 
degree (including M D and Sc D ) from £20 to £25 It has 
rejected the proposal to imcrease the annual dues of under- 
graduates from 17s to £2, and of graduates from 17s to £IL, 
which was put forth in view of the financial needs of the Univer- 
sity, by the Fees Syndicate The proposal to accept hfe- 
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compositions for the annual*dues was also reyect@l Dr Allbutt 
Regius Professor of Physic, has been appointed an Elector to 
the Chair of Botany, m the place of the late Dr “Hort 

The discussion on the plans for the new Geologicé4l®Museum 
{given at length in th® Unzversety Reporter fo. December 13) 
was highly mteresiing, and appears on the whole to have been 
favourable to the scheme proposed, sifbyect to relatively unm- 
portant modifications Prof Newton objected that the anapge- 
ment of its contents shouldgbe zoological rather than stiati- 
graphical , and the Registrary(Mr J W Clark) took exception 
to the plan of lighting, which would be better if ıt were from 
the top rather than the sides The geological staff were unani- 
mous that the plan put forward was that which best metgtheir 
needs It was agreed that the architectural effect of the museum 
would be very fine, and worthy of Sedgwick’s memory 
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Royal Society, Notemper 24 —“' Ionic Velocities” By 
W C Dampier Whetham, BA, Fellow of Trinity Colleges 
Cambridge Communicated by J J Thomson, F RS 

From a series of determinations of the electrolytic conductivity | 
of various salt solutions combined with Hittorf’s values for the | 
migration constants, Kohlrausch calculated the velocity of differ- 
ent ions under a potential gradient of ofe volt per centimetre 
Dr O Lodge actually observed the velocity of the hydrogen 
ion as it travelled along a tube filled with sodium chloride dıs- 
solved in jelly, decolourizing phenol-phthallem as it went He | 
found 0029 cm pei sec, and Kohlrausch gives 0030 

The author has measured the specific 1omic velocity of other 
rons by observing the motions of a junction between two salt 
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lecaltium chlomde pair, these bemg bluesand colourless 








SCALE 41H 


solutions of shghuly different density and different colours, when 
a current was passed across it From the velocity of the bound- 
ary, that of the 1on causing the changein colour can be deduced, 
The apparatus consisted of two vertical glass tubes about 2 cms 
in diameter, joined by a third considerably narrower, which was 
bent parallel to the others for the greater part of its length The 
tube was filled with the solutions in such a manne: that the 
boundary was formed in the vertical part of the junction tube 
When the solutions are of different specific resistances there 
will be a discontinuity of potential gradient at the boundary 
and a consequent electrification The effect on the velocity of 
the boundary 1s, however, non reversible, and, for small differ- 
ences, can be eliminated by taking the mean of the velocities 1n 
opposite directions The direct estimation of potential gradient 
1s unsatisfactory, but by measuring the current (y), the area of 
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cross-section of thegunction tube (A), the specific resistance of 
theesolution (7), and the velocity of the boundary (v) we can 


find the specific ronie velocity v, for v, 


4 © LJ 

The first solutions used were those of copper,and ammonium 
chlorides dissolved in aqueous ammonia, the former being blue, 
the latter colourless The junction travelled with the current 
with a velocity of 1 Y am per hour going upwards and of 1 60 
cm per hour comig downwards The mean gives as the 
specific ronic vel of Cu in solutions of 1 gram equiv. pe? 
litre 000309 cm per sec This agrees exactly with Kohlrausch’s 
number Şor {Infinitely weak solutions of 00031 cm per sec 
Other measurements were made for chlorme and for the 
bichromate group (Cr40;) e 


The method was extended to alcohol solutions The velo- 
cities of both ions ofa salt were determined by using two pairs of 
solutions Thus the veloctty of chlorine was found by using a 
cobalt chloride-cgbalt nitrate pair, the colours of which are blue 
and red Se€pectively, and that of cobalt by a cobalt chlomde- 
The 
sun? of these velocities was compared with that deduced by 
Kohlrausch’s method from the conductivity of the solution The 
following are the results — 


SPECIFIC IONIC VELOCITIES . 
I —Agueous Solutions. 


Velocity 
observed 


o 00026* 
© 000309 


{o 00057* } 
0 00059* § 


Velocity 
calculated 


0 0003X 


Ton 


Copper 


Chlorine 


Bichromate o 00048 l 
group (Crone 00047 
° o 00046 
. * Preliminary observations 


II —Alcoholte Soduceons, 

Vel of Anion Vel of Kation Sum of vels Sum of vels 
observed. observed observed calcula'ed 

Cobalt Chloride O 000026 0 000022 © 000048 © 000060 

Cobalt Nitrate O 000035 © 000044 000079 © 000079 


December 8 ——“ On theVelocity of Crookes’ Cathode Stream ” 
By Lord Kelvin, P R $ 

In connection with his splendid discovery of the cathode stream 
(stream from the cathode m exhausted glass vessels subjected to 
electric force), Crookes found that when the whole of the stream, 
oi a large part of the whole, 1s so directed as to fall on 2 or 3 
sq cm of the containing vessel this pırt of the glass becomes 
rapidly heated up to many degrees, as much as 200° or 300° 
sometimes, above the temperature of the surroundings 

Let v be the velocity, in centimetres per second, of the 
cathode stream, and p the quantity of matter of all the mole- 
cules m 1 cc of it Supposing what Crookes’ experiments 
seem to prove to be not far from the truth, that their impact on 
the glass ıs hke that of inelastic bodies, and that ıt spends all 
their translational energy m heating the glass The energy thus 
spent, per square centimetre of surface struck, per second of 
time, 1s 4pz*,, of which the equivalent in gramme-water-centi 
grade thermal units 1s approximately 4pv%/42,000,0c00 The 
mitial rate at which this will warm the glass, n degrees centi- 
grade per second, 1s 

apa? 


nie BO o i~ 
10° x42 oa (D; 


where o denotes the specific heat of the glass, and æ the thich- 
ness of it at the place where the stream strikes ıt 

‘Lhe limiting temperature to which this will raise the glass 
1S 


0 00053 


o 000473 © 


Salt 


Ly ie) O, (2) 
E` 42,000,000 
where F denotes the sum of the emissivities of the two surfaces 
of the glass in the actual circumstances 

It is probable that p differs considerably from the average 
density of the residual air in the enclosure Let us take, how- 
ever, for a conceivably possible example, p = 10-8, which 1s 
what the mean density of the enclosed air would be if the 
vessel were exhausted to 8 X 1078 of the ordinary atmospheric 
density 
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To complete the example, take r 
V == 100,000 cm per sec a 


(being about twice the average velocity" of the molecules of 
ordinary air ùt ordinary temperature), and take 


. ca=}om, 
as tt might be for an ordinary glass vacuum bulb , and take 


as be 
E =y "* o ° 


which may not be very far from the truth 

With these assumptions, we find, by (1) and (2) appyximately, 
I” per second for the initial rise, and 375° for the fmal eempera- 
ture, which are not very unlike the ıesults found in some of 
Crookes’ experiments — , 

The pressure of the cathode stream of the velocity ari 
density which we have assumed by way of example is pw’, or 
too dynes per square centimetre, or about 100 milligrams 
heaviness per square centimetre, which 1s ample for Crookes’ 
wonderful mechanical results e n 

The very moderate velocity of 1 kilom per second which 
we have assumed is mech too small to show itself By the optycal 
colour test The fact that this test has been applied, and that 
no indication of velocity of the luminous molecules has been 
found, has, therefore, ng validity as an objection against Crookes’ 
doctrine of the cathode stream 


Chemical Society, November 17 —Sıir Henry Roscoe, 
Vice-President, in the Chair —The Chairman congratulated the 
Fellows on the great improvement effected in the Society’s 
rooms by the alterations carried out during the recess An 
address has been forwarded to the sister society m Berlin on the 
occasion of the celebration of its twenty-fifth anniversary A 
resolution was passed at a meeting of the Council expressing 
deep regret that, through the death of Dr Longstaff on Sep- 
tember 23 last, the Soctety has lost its senior Fellow and one 
of its Founders The following papers were read --Fluosul- 
phonic acid, by T E Thorpe and W Kirman This paper hgs 
been already reported in this volume, page 87 —Note on 
the interaction of iodine and potassum chlorate, by T E 
Thorpe and G H Perry The reaction which occurs when 
iodine and potassium chlorate are heated together 1s usually 
represented by the equation 3K C10, + I, KCIO,+ KCL-+ KIO, 
+ICi+0O,, the authors find, however, that the main reaction 
consists m a simple mterchange of rodine and chlorine thus— 
2KClO;+1,=2KI0O,+ Cl, —The magnetic rotation of sulphuric 
and nitric acids, and of their aqueous solutions , also of solutions 
of sodium sulphate and lithium nitrate, by W H Perkin, sen 
The author has previously shown that the molecular rotation of 
sulphuric acid is constderably influenced by the presence of 
water, the rotation rapidly falls for small dilutions, but 
diminishes as the amount of water 1s increased The results are 
now extended, in the cases of sulphuric acid and sodium sul- 
phate there 1s no apparent connection between the values repre- 
senting the rotation and the extent to which dissociation 1s sup- 
posed to occur down to solutions containing 9 per cent of acid 
or 12 per cent of sodium sulphate At a temperature of 90° the 
rotation 18 increased mstead of diminished as indicated by the 
dissoctation hypothesis The results are not inconsistent with 
the assumption that the hydrate (HO),SO 1s formed In the 
case of nitric acid, the curve connecting rotation and percentage 
of acid is a straight lne down to solutions containing 33 per 
cent of HNO,, and then apparently bends down somewhat , 
the results are not in agreement with the exigencies of the disso- 
ciation hypothesis A compound of the composition (HO),NO 
may be produced Lithium nitrate resembles nitric acid 1n its 
behaviour The rotations of strong aqueous solutions of the 
haloid hydrides change very rapidly with small diluttons, but 
more slowly with larger dilutions, becoming finally nearly sta- 
tionary , such behaviour 1s not in accord with the dissociation 
hypothesis —Note on the refractive indices and magnetic rota- 
tions of sulphuric acid solutions, by S U Pickering Van der 
Willingen’s results for the refractive indices of sulphuric acid 
solutions yield curves showing a well-marked ‘‘break” at 84 5 
per cent (H,SO,, H0), another ‘‘break” at 57 7 per cent. 
(H,SO,, 4H,O), and another at 24-30 per cent The first 
two of these are also found on the magnetic rotation curves and 
all three of them agree with breaks found m the examination of® 
other properties The molecular volumes of solutions of the 
same Strength as those used by Perkin when plotted out exhibit 
the same three breaks on the curve —The hydrate theory of 
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solutions Sore compounds of the alkylamines with water, by 
S U Pickering The following table gives the compositions 
of a number offcrystalline hydrates of fatty amines which the 
author has %ucceede@ ın isolating and analyzing -—- 

° 


EtN H,,5H,O0 EtNH,,5 5H,O 
PrN,,5H,0 e Bus N Ha, 7 H,O 
Et NH, 5 H,O MeN H, 7 H0 
° Pr, #H,5H.Q Pr&N H,,8H,O 
MeN H, H,O © PrNH,,8H,O 
Et,N,2H,O Et,NH,8H,O 
MeN, 3H,O Me,N, t1H,O 


The Geezing points ofthe hydrates ranged from + 5° to-71° ; 
indications of the existence of other hydrates were also obtained 
by “breaks ” in the curves representing the freezing points of 
the solutgons, and in every, instance but one a hydrate 
of the composition thus mdicated in the case of one amine was. 
actually isolated in the crystalline condition in the case of some 
othe: amine In connection with this subject Prof Thorpe 
showed a very pfetty experiment to illustrate the fact that 
whelst a miature of triethylamine (15-50°per cent ) 1s clear and 
tgansparent at ordinary temperatures, the solution becomes 
turbid on warming, owing to the amine being thrown out of 
solution , on applying pressure to the warm hquid, however, 
re-solution occurs --The atomic weight of boron, by E Aston 
and W Ramsay The authors have investigated the atomic 
weight of boron, the atomic weight found from determinations 
of the water of crystallization of borax 1s 10921 oor The 
conversion of anhydrous sodium borate into sodium chloride by 
distilling it with hydrochloric acid and methyl alcohol and 
weighing the sodium chloride obtained gives an atomic weight 
of 10 966 for boron The authors consider that Abrahall’s 
number (10 825) for this constant 1s too low, as the boron 
bromide employed by him might have been contamimated with 
the campound BBr} HBr —Methoxyamido—1 3-dumethyl- 
benzene and some of its derivatives, by W, R Hodgkinson and 
L Limpach An almost theoretical yield of 1 2 4-metaxyl- 
enol may be obtained by steam distilling a diazotized § per 
cent, solution of the corresponding xylidine sulphite The 
product solidifies in a mixture of sold carbonic anhydride and 
ether On nitration a‘theoretical yield of a mononitro-derivative 
(NO, OH =r 2)1s obtamed A numer of other compounds 
are described —-An extra meeting of the Society will be held on 
Tuesday, December 13, at 8 pm, the anniversary of the 
death of Stas A paper by Prof J W Mallet, entitled 
“ Jean Servais Stas, and the measurement of the relative 
masses of the atoms of the chemical elements” will be read and 
discussed 


Physical Society, Nov 25 —Prof S P Thompson,F RS, 
Vice-President, in the chair —The followingcommunication was. 
made Experiments in electric and magnetic fields, constant and 
varying, by Messrs Rimington and Wythe Smith. In the first 
set of experiments shown exhausted electrodeless tubes and 
bulbs were rotated rapidly in a constant electric field between 
two parallel charged discs Double fan-shaped images were 
produced by the tubes, due to the displacement currents which 
pass to equalize the potentials at the ends of the tubes “l hese 
fans were not symmetrical with respect to the lines of electric 
force, but were displaced im the direction of rotation In 
explanation of this phenomenon it was pomted out that as a 
tube rotated the potenual difference between its ends increased 
until this difference was sufficient to break down the dielectric 
ın the tube The discharges would therefore pass at the ends of 
the intervals during which the difference of potential was rising, 
and consequently the imiges would be displaced from the 
symmetrical position in the direction of rotation The number 
of discharges produced during one revolution was found to de- 
pend on the strength of the electric field, but not on the speed 
of rotation, and that end of the tube which was approaching the 
negatively charged plate appeared brightest These experiments 
were referred to as examples of the direct conversion of 
mechanical energy into ght Instead of rotating tubes im a 
constant electric field, the tubes were next kept stationary, and 
a varying electric field produced by connecting the plates with 
an influence machine allowed to spark , under these conditions 
the tubes and bulbs were seen to glow Using large suspended 
plates charged by an induction coil, long tubes were caused to 
glow brightly even at considerable distances away from the 
plates The glow could be apparently wiped out by passing the 
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hand along the tube Another series of experinents were per- 
formed ın varying magnetic fields With a view to showing 
Hertzian phenomena to large audiences the eauthors tried 
Geissler tubes to replace the spark-gap in r@sonators, egth great 
success When large Beyden jar circuits were used the effects 
were very brillant Another form of resonator consisted of a 
bent wire terminating 1n two plates, beween which an exhausted 
tube was placed This tube became luminous when the 
resonator was placed in the vicinity of,a fairlye@large Hertz 
oscillator Other experiment® similar to those shown before the 
society at Cambridge by Prof J Thomson, on discharges m 
exhausted bulhs were then made, the bulbs being placed with a 
coil of wire of four turns, forming the cognection between the 
outer coatings of two small jars, whilst sparks passed bef&veen 
knobs connected with the nner coatings The bulbs glowed 
brightly at each discharge, rings of hight bemg seen near their inner 
sufaces On putting a ring tub@ outside the coil thi was also 
seen to glow The most brilhant part of the glow always 
occurred m close proximity to the wire coil A secondary coil, 
wound by the side of the above-mentioned primary, could be 
short-circuited at will,e this had the effect of decreasing or 
extinguishing the luminosity in the bulb or tuhe = Bright sparks 
passed between the secondary terminals when held a short dis® 
tance apart, but the shock experienced by touching the ends was 
not serious The above arrangement, with the addition of two 
Geissler tubes placed m serres between the outer coatings of the 
jars, was used to illustrate the fact thateclosing the secondary 
diminishes the impedance of the primary circuit of a transformer 

Experiments on condensers made of tin-forl on glass were shown 

In one of them, parts of the coatings in the form of letters had 
been removed, and the spaces became Iuminous when the con- 
denser was connected with an induction coil In another 
experiment a glass plate was moved to and from a condenser, 
and a musical note could be heard whose pitch increased as the 
distance between the glass plates diminished The note was 
said to be the octave of an open organ pipe, whose length was 
equal to the distance betweer the plates Mr Swinburne thought 
some of the effects shown were not Hertzian, but merely cases of 
ordinary mutual induction He inguired whether the vacuum 
tubes would still glow if the Leyden jars were removed from®he 
so-called resonating circuits He wa~ also of opinion that in 
the magnetic experiments the surfaces of the bulbs, and not the 
enclosed gases, took the charges Mr Watson asked if the 
authors had tried screening off the long waves by a wet cloth 

If the effects still existed, this would prove that they were 
Hertzan Mr Blakesley wished to know if the images of the 
rotating tubes were at equal angular distances Mr Smith 
pointed out that these distances were not equal, but corresponded 
to equal changes of potenu:l Prof Ayrton remarked that the 
only cases where the materials of the bulbs, tubes, &c , did not 
influence the results were those in which discharges were pro- 
duced by varying magnetic field. Mr E T Carter thought an 
induction coil a more efficient machine for producing the glow 
m tubes than the alternator, &c, used by Mr Tesla Mr 

Trotter asked if the authors had observed whether the glow 
produced by passing a discharge through a wire wound ina long 
pitch spiral round a tube formed an open or a closed ciremt of 
light Prof S P Thompson said he first noticed that sparks 
passed between pieces of metal in the vicinity of an induction 
coil sparking into a condenser in 1876, when he was showing 
some experiments on telegraphic apparatus before the society, 
but unfortunately he did not pursue the subject Long before 
Mr Tesla’s mvestigations Dr Bottomley had shown that 
exhausted tubes could be caused to glow, but it was not until 
Tesla produced such phenomena on a large scale that people 
recognized how much light could be got in that way Mr 

Rimington, in replymg to a question by Prof Thompson, said 
the notes heard when the glass plate approached the con- 
denser were of very high pitch The explanation why in the 
experiments performed in varying magnetic fields, the bright 
parts of the luminous discharges were near the wire, appeared 
to be that the E M F was greatest ın these places Although 
he had not tried the experiment, suggested by Mr Swinburne, 
of taking off the Leyden Jar, he felt sure that doing so would 
stop the glow 


Geological Society, November 23 —W H Hudleston, 
F RS, President, n the chair —The following communica- 
trons were read —QOutline of the geological features of Arabia 
Petra and Palestme, by Prof Edward Hull, FRS The 
region may be considered as physically divisible into five sec- 
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tions, viz (z) The mountainous part of the Sinautic Peninsula 3 
(2) the table-land of Badset-el-Tih and Central Palestine, (3) 
thé ordan-Arabah valley , (4) the table-land of Edom, Moab, 
and the volcanic digtnet of Jaulân and Haurân , and (5) the 
maritime plain bordering the Mediterranean fhe most ancient 
rocks (of Archzean age) are found in the southern portion of 
the region , they consist of gnetssose and schistose masses pene- 
trated by numerous intrusive igneous rocks They are suc- 
cgeded by the lower carloniferous beds of the Sinattic peninsula 
and Moabite table-fand, consisting of bluish limestone with 
fossils, which have their counterparts chiefly in the carboniferoug 
limestone of Belgium, and of a purple and reddish sandstone 
(called bf thé author ‘‘the desert sandstone,” to distinguish ıt 
from the Nubyan sandstone of Cretaceous age), lying below 
hg hmestone The Nubian sandstane, separated from the 
c#boniferous by an enormous hiatus in the succession of the 
formations, is probably of Neocomian or Cenomanian age, and 
1s succeeded by white and grey marls, and limestones with flint, 
wit fossils of Turonian and Senonian ages The Middle 
Eocene @Vwmimufitic limestone) beds appear to follow on those 
oo! Cretacebus age without a discordance, but there 1s a real 
hiatus, notwithstanding the apparent conformity, as shown by 
the complete change of fauna In Philisua a calcareous sand- 
stone in which no fossils have been observed ıs relerred to the 
Upper Eocene, for the Miocene period was a continental one, 
when faulting and flexuring was taking place, and the main 
physical features weie developed—e g the formation of the 
Jordan-Arabah depression 1s referable to this period In Pho- 
cene times a general depression of land took place to about 
200-300 feet below the present sea-l vel, and littoral deposits 
were formed on the coasts and in the valleys To this period 
belong the higher terraces of the Jordan-Arabah valley The 
Phoucene deposits consist of shelly gravels Later terraces were 
formed at the epuch of the glaciation of the Lebanon moun- 
tains, when the rainfall was eace-sive in Palestine and Arabia 
The volcanoes uf the Jaulan, Hauran, and Arabian dese® are 
consider@d to have been in active operation during the Miocene, 
Pflocene, and Pluvial periods, but the date of then final ex- 
tinction has not been sausfactorily determined After the read- 
ing of this paper the presideut remarked on the interest of the 
geology of an area, which was that of the Bible Many 
authors had recorded their observations on this district, one of 
the latest being the author of this paper Some years ago Mi 
Holiand had read a paper before the Society, and he (the 
speaker) believed that that writer was actually the first to prove 
tne existence of carboniferous fossils in the Simaitic pe insula 
He remarked that Lepedodendion mosatcum, described by 
Salter, wa» somewhere preserved in the Suciety’s museum, so 
that the Suciety had long ago had evidence of carbontferous 
rocks Mr Bauerman’s paper, which was a reconnaissance in 
a comparatively unknown district, created great interest , and 
when that paper was read doubt was expressed as to whether 
the fossils then exhibued were carboniferous or tnassic After 
the researches of Prêt Hull there was no doubt that carbon- 
ierous rocks do occur in the region As regards the granitic 
rocks (extending far up the Nile valley, in the Smaitic penin- 
sula, and elsewhere), they were all of much the same character, 
and, according to Sir William Dawson, occurred at two horizons 
—-the lower rocks being granitoid and gneissic, the upper more 
or less volcanic, but still pre-carboniferous He asked the 
author whether the Poudingues de Jebel Haroûn of Lartet were 
or were not ancient,volcanic rocks The Nubian sandstone of 
older writers included many thinys, but the aye of the various 
sandstones was now satislacturily determined by the author 
Some were carbonzferous, others Ge the speaker’s opinion) ceno- 
manan The calcareous formations of Juuæa were well known 
from the writings of Lartet, Fraas and others, but the exact 
line of demarcation between the Nammuliuc limestone and the 
true Cretaceous had never been determined It was a curious 
fact, as stated by Von Zittel, that not one fossil was common 
to the two deposits, which were nevertheless quue conformable 
Miocene beds appeared to be absent, foi, as noted by Lartet 
and confirmed by the author, this was a period of movement, 
when the great valley and the great fault were mitiated He 
(the speaker) felt that there were many difficultes» connected 
with the depression which had not yet been cleared up Lartet, 
éiuchcock, and others had traced the general direction of the 
fault, but the author had determined ns exact site at more than 
one point Lhe most interesting point in this connection was 
the question of the age of the 7oo-loot sad ile separaung the 
Akabah watershed from the Jordan-Arabah depression This 
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saddle, in fact, separates the Jordan-Araba} depression from 
the Red Sea basin Was it probable that this saddle was oF 
temporaneous with the longitudinal fracturg? Much depended 
on the determination of this question Canon Tristram had 
shown that the fishes of the Jordan watets presented some 
curious analogies with the fish fauna of those of Africa, and 
Gunther, after studyimg his specimens, had confirmed this view 
He (the speaker) believed that this connection was not over the 
saddle of the Arabah, but might have b@enghe 285-foot pass of 
the gorge of Jezreel If the Phocene depression, which the 
author tnought was at least 200 feet, was a little greater, 
it would at least cause an outflow in this direction , to the 
date of the basaltic eruptions, he thought the author's &plana- 
tion was not unreasonable He remarked tha? the Jordan- 
Arabah valley must have “been of considerable antiquity, an 

had many lateral valleys of erosion more or less pointing 
towards the central hollow of the Dead Sea, whether from the 
Jordan or the Arabah end Whither had the material thus 
eroded gone? It could not have passed over ghe saddle iftto 
the Red Sea, for the drainage had evidently been tdwåds the 
Dead Sea for ages He allowed that much was solible lme- 
stone , but that must be precipitated somewhere, and the oAly 
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subject, and wagamplified by modelsillustrative of the constitu- 
tion of the various isomeric bodies mentioned During the 
meeting ıt wae announced that Lord Kelvin had consented to 
deliver thee‘ Robert Boyle” lecture ın connection with this 
club, next summer term, the subject being ‘* Magnetic Waves ” 
December 2 —Dr J Lorrain Smith, President, in the charr 
—In the absence of MreGunther, Magdalen, Mr Hill, New 
College, gave his exhibit of a caterpillar which was found in Java 
It was interesting on acount of thg curtous flattened hairs with 
which tt was provided, and has not"yet been classified After a 
short discussion the President read a paper on the thyroid 
gland, in which he described a series of experiments performed 
by him on cats as being the most suitable anımal He found 
that afthough the cats almost invariably died after removal of 
the thyroid gland, yet some lived a considerable time, and even 
improved ın health and appearance One cat in particular was 
even now $a good health, although it was operated on in June 
of the present year | However, in this case a decrease of 
temperature brought on distresstng symptoms such as convulsions 
He fugther showed, that though the respiration temperature and 
eamgunt of the products of metabolism waried, the *‘ quotient” 
remained constant The animals thus, after removal of the 


conclusion he could come to was the somewhat heretical belief | gM@ind, dying ‘‘quantitatively and not qualitatively.” After a 


that the bottom of the Dead Sea had been an unsound one 
Messrs Irving, f B Lée, Topley, Hinde, and Whitaker also 
spoke The author accounted for the change of species be- 


tween the Cretaceous and Eocene limestones, as determined by j 


Zittel, by supposing that at the close of the Cretaceous period 
the sea-bed had been elevated mto a land-surface—but without 
flexuring—owing to which the life-forms of the Cretaceous 
ocean were destroyed, and upon resubmergence new forms 
entered from the outer ocean, in this way there would be no 
appreciable discordance of stratification, but complete change 
of species As regards the origin of the saddle in the Arabah 
valley,he believed ıt was formed during the formation of the 
valley itself, not subsequently , the valley contracted very much 


, at the saddle —-In reply to Mi Topley’s question, the authoy 


stated he had been informed that there was a very distinct ter- 
race of gravel near the lake of Huleh, corresponding in level 
with that in the Arabah valley About 1200 feet above the 
Dead Sea surface the intermediate representatives of this terrace 
may be found, but doubtless had been to a large extent swept 
away by floods and rains In attempting to account for the 
difference between the faunas of the Red Sea and Mediter 
ranean, it would be clear that once the isthmus of Suez had 
been converted into land, and the seas dissevered, differentiation 
would begin and proceed till all the forms unsuited to each had 
disappeared , difference in the temperature of the waters of the 
two seas would be the chief cause of differentiation —The base 
of the Keuper formation ın Devon, bythe Rev A Irving — 
The marls and clays of the Maltese Islands, by John H Cooke 


OXFORD 

University Junior Scientific Club, Movember 23 —-The 
above club held its 124th meeting in the Physiological Labora- 
tory, Dr J Loiran Smith, President, in the char ——Mr E M, 
Hamilton, Keble, brought before the club what proved to be a 
most interesting subject in his exhibit of “ Flexible Sandstone,” 
he pointed out that but little was known of the structure and 
consistence of this cuious rock, 1t was found in India and was 
known by the name of Itacolumite Mr Hornby, Queen’s, 
mentioned that he had investigated part of the specimen 
exhibited under the microscope atter previous crushing , he held 
that the flexibility was due, not to mica, as was by some pro- 
posed, for in some specimens there was no mica, but rather to 
rough ball-and-socket joints between the grains, this idea was 
suggested by the irregular indentations observed in some 
granules and projections in others —-Prof Green agreed with 
Mr Hornby’s theory as extremely probable , he gave an able 
résumé of the subject, and expressed his idea that there are 
moie than one kind of rock roughly known as Itacolumite He 
pointed out how the ball-and-socket arrangement might be pro- 
duced, by the influence of pressure, in the presence of some 
dissolving agent, of which the power would be increased at any 
point of pressure, and so allow one granule to bore into 
another —-Mr Sworn then gave a somewhat lengthy description 
of some results he had obtained with his rotatory hypsometer in 
actual use When after the lapse of time, this subject was 
exhausted by Mr Sworn, the club heard Mr McDonald, Keble, 
who read a very able paper on the stereochemistry of nitrogen , 
the paper contained a review of all the latest work on this 
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discussion, in which Dr Turrell, Messrs Pembery, Ramsden, 
Butler, and others took part, Mr V H Veley read a paper on 
the necessity of water in chemical reactions The author 
reviewed the works of Baker and others, illustrating his remarks. 
by experiments Then passing to his own research he showed 
that concentrated nitric acid did not react with dry sodium 
nitrite, and further that dry carbon dioxide and sulphurous 
oxide were not absorbed by dry calcium oxide If absorption 
did take place, the amount was directly proportional to the 
quantity of water present 
DUBLIN 

Royal Dublin Society, November 16 —Prof W Noel 
Hartley, F RS, in the chair —Prof T Johnson described an 
Insh alga—Fugotrichum hibernicum—new to science He found 
it growing un Alara esculenta, Grev , at Kilkee, co Clare, in 
September, 1891 P fhedberntcum differs from P flrforme, 
Rke*in having unilocular and plurilocular sporangia m the 
same tuft, in having endophytic proliferous hyphæ, and in size. 
Compauison between P Azbernicum and aetosephon laminaria, 
Harv , of which herbarium material had been examined, was 
made The paper was well illustrated by means of the Soctety’s 
electric projector -Mr Alfred Harker then read a paper (com- 
municated by Prof W J dollas, F RS), on the use of the 
protractor in field-geology Representing the inclination of a 
plane to a fixed plane as a vector of the type given by the 
gnomonic projection, the author deduces the laws of composi- 
tion and resolution of such vectors, &c Since the quantities 
can be laid down at once by astraight protractor, the common 
problems of field-geology and mining admit of ready graphical 
solutions —Mr John R Wigham described a means of prevent- 





ing the pollution of water of cities and other places where ball 
hydrants are used He described the action of ball hydrants 
which, while making a perfectly tight and true joint while the 
pressure of water was in the mains, immediately fell from their 
seats when that pressure was removed for repairs, attachment 
of service pipes, &c , or reduced for any reason, and thus ım- 
mediately admitted into the mains any liquid, whether pure or 
impure, which might be lying on the surface of the street or 
roads near the hydrant, and pointed out a simple remedy devised. 
by Mr Kelly, water inspector of Blackrock township It con- 
sists of a spiral spring inserted beneath the ball of the hydrant, 
which assists the water to heep the ball in its place, and is at 
the same time strong enough to hold the ball firmly there when 
the pressure of water is removed By the adoption of this 
spring, which 1s easily applied and inexpensive, costing only a 
few shillings, all danger of pollution from surface water 1s ab- 
solutely averted —Mr G H Carpenter submitted a supple- 
mentary report on the Pycnogonida collected by Prof Haddon in 
Torres dtraits, enumerating two additional species— Pallenopsis 
Aoektz (Miers), and Rhopalorhynchus claripes, sp nov —Sir 
Charles A Cameron, M D , communicated a paper on the action 
of phosphine on selenium di-oxide 


Paris 
Academy of Sciences, December 5 —M d'Abbadie m 
the chair —On an opinion brought forward at the British 
Association concerning sun-spots, by M H Faye Regarding 
the suggestion that an electric discharge, in accelerating evapo- 
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ration, might produce a lowering of temperatye sufficient to 
cause the local decrease of brilliance known as a sun-spot, M 
Faye points out the improbability of an electric discharge in a 
mobile medium lasting for a whole month, with tẹ vapours 
constantly condensing æn every portion of the sun’s surface — 
Chemical study of opium smoke, by M Henri Moissan 
Samples of the preparation of optumefor smoking purposes, 
known as chandoo, were subjected to fractional distillation 
between the temperatures of 250° and goo° Ae the former 
temperature a bluish smok® was given off, carrying with ıt 
certain agreeable perfumes and a small quantity of morphine 
This ceased after a while, and the temperature had to be faised 
to 300°, when a more whitish smoke wag liberated, which was 
less odorous and more acrid, and contained a small quanfity of 
morphine, together with more or less poisonous bases The 
latter reaction was also the only one obtained from the combus- 
tron of “ dross” and adulterated epium, which give off Porsonous 
compounds, such as pyrrol, acetone and hydropyridic bases —Ob- 
servations on the preceding communication, by M Arm Gautier 
—On stereochemical notation, by M C Frjedel (reply to the 
second note by M Colsqn) —Calculation of continuous beams , 
a method ın accordance with the new 1egulations of the minis- 
terial order of August 29, 1891, by M Bertrand de Fontvio® 
lant This isa method of graphic statics applicable to all cases 
of moving loads, based upon the construction of the ‘‘ lines of 
mfluences” of the bending moments, shearing stresses, re- 
actions of supports, and elastic yieldiygs respectively The 
problem ıs the following Given two points in a plane, A and 
B, and a system of parallel continuous forces whose mtensities 
are linear functions of the abscisse of their points of appli- 
cation, to trace a funicular curve of these forces with polar dis- 
tance equal to ł the projection of A B on a direction per- 
pendicular to these forces —Observations of Wolf’s periodic 
comet, made with the great telescope of the Toulouse Obser- 
vatory, by MM E Cosserat and F Rossard —-Observations of 
Holmes’s new comet, made at the Algiers Observatory, by) MV 
Rambaud and Sy —-Observations of Brooks’s comet (discovered 
November 21, 1892), made at the Marseille Observatory, by 
M Esmio! —Observations of the same, male by M Fabry 
{see Astronomical Column) —On infinite groups of transfor- 
mations, by M A Tresse —On an indeterminate problem of 
analysis connected with the study of hyperfuchsian functions 
resulting from hypergeometrical series with two variables, by 
M Levavasseur —On the fusion of carbonate of lime, by M H 
Le Chatelier —Remark on anote by M, Barthe conceraing the 
volumetric estimation of the alkaloids, by M P C Plugge — 
Physiological reseaiches on opium smoke, by MM N Gréhant 
and Ern Martin Exper:ments performed upon a dog under con- 
ditions analogous to those observed by optum smokers failed to 
produce any perceptible effect. One of the experimenters then 
smoked twenty pipes himself, the quantity of opium amounting 
to four grains The experiment lasted for an hour After the 
fourth pipe a frontal headache supervened, which became 
general afterthe sixth At the tenth he felt giddiness, especially 
m walking , but these effects were not aggravated up to the 
close of the experiment, and had disappeared an hour after- 
wards The respiration showed a lesser amplitude towards the 
end, the beating of the heart was slightly less frequent, and 
the curves of pulsation were more flattened at the summits — 
On the measure of the permeability of soils and the determmation 
of the number and the surface of the particles contained in I cc 
of soil, by MM F Hondaille and L Semichon —On the ex- 
changes of carbonic acid and oxygen between plants and the 
atmosphere, by M Th Schloesing, jan ~The artificial produc- 
tion of rutile, by M L Michel The following is a new pro- 
cess Heat during several hours in a graphite crucible, at a 
temperature of about 1200°, an intimate mixture of Iı part 
titaniferous iron and 2} parts pyriles On cooling, a crystalline 
mass 1s found, which breaks easily, and exhibits all the physical 
and chemical characteristics of pyrrhotine This mass 1s riddled 
with small holes, to the walls of which ate attached crystals, 
which possess the composition and thecrystallographic and optical 
properties of rutile Lhey can be easily separated by means of 
hydrochloric acid —-On a new ellipsometer, by M Jannettaz —On. 
the existence of mversion phenomena im the neighbourhood 
of Gréoulx (Basses-Alpes), and on the age of these dislocations, 
by M. W Kirlian 
BERLIN 

Physical Society, November 4 —Prof. du Bois Reymond, 
President, in the chair —Dr du Bois described and explamed. 
the phenomena he had observed during the passage of polarized 
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light through gratings, and dealt with the polarizing effects of 
the latter He alsd discussed the relation of the phenomena to 
tho8e described by Guy, as accompanying the deflection of light 
at metallic edges, and to those observed by Hertz during the 
polarization of long electric waves by wire gratings* Dr Gross 
made a further statement on entropy, critieiang Claustus’s 
proofs and advancing a general theorem from which the principle 
of entropy can be deduced His views were opposed by Prof 
Fjanck Prof Erdrgana exhibited excrescences 3¢ m in length 
attached to an aluminum penholder which had lain ın contact 
with mercury , they consisted of hydrate of alumina. 

Note —Th the report of the meeting of October 21 (NATURE, 
vol xlvie p 24), column one, last line, for ‘“* lime-spectrum”’ 
read ‘‘line-spectrum,” and in last line of column two, for 
amalgams” read ‘alloys ” . 

Meteorological Society, November 8.—-Prof von Bezold, 
President, in the chair —Dr Lachmann spoke on temperature 
extremes in the United States (North America), based on the 
recently published results of observations extending over 
twenty yeas 
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MR C DIXON ON BIRD-MIGRATION 


The Migration of Birds an Attempt to reduce Avan, 
Season-Fhght to Law By Charles Dixon (London 
Chapman and Hall, 1892 ) 


e 
MONG prevalent fallacies there are few mor mis- 
chievous than that which holds a man to be an 
authority on a subject because he has written a boolg 
about ıt If the subject be one concerning which the 
scientific hold divers opinions, or even hesitate to deliver 
an opinion at all, so much ıs to the good of such ån 
author, for he will be able to pose all the more sécurel 
m the character of a Sevant—though after alf that only 
signifies a “knowing one” If the author can boast of 
some two, three, or even half-a-dozen works already pub- 
lished, the fallacy becomes almost insuperable, notwith- 
standing that ın zoological works of a popular nature, it 
is scarcely too hard to say that those who write the most 
know the least Nevertheless ıt remains the duty of the 
conscientious reviewer to be instant in season with his 
protest against this general confounding of author with 
authority We have read several of Mr Charles Dixon’s 
works, but hitherto we have been so fortunate that we have 
been ble to keep zz etfo the judgment we have formed 
ofthem. It 1s not given, however, even to reviewers tg 
struggle against fate, and it has been ordained that we 
should have to criticize his 1ecent volume, the title of 
which may be read above To the first sentence of his 
preface—“ There ıs no branch of Ornithology more 
popular than that which treats of the Migration of Birds” 
—we offer no strong objection, and rejoice that there 1s 
one spot of ground, be ıt never so small, that we may 
occupy in common , but (woe it is!) that here we must 
part company, for the very next sentence contains a 
statement which we would willingly let pass as a harm- 
Jess exaggeration, were ıt not intensified by the words 
which follow-—and “ after that, the dark”! 

Mr Dixon’s acquaintance with th€ subject he has 
selected 1s shown by the beginning of his second para- 
graph-—“ Notwithstanding the immense popularity and 
importance of Migration, strange as it may seem, 
no work has hitherto been devoted expressly to its 
discussion” He is therefore not aware of the essays of 
Schlegeland of Marcel de Serres, which (whatever we may 
now think of them) were in their time “crowned” by the 
scientific society that published them, and though he 
straightway proceeds to name the works of Professor 
Palmén and Herr Gatke, ıt 1s to complain of them that 
they “have only dwelt upon a portion of the subject” 
Far be it from us to say that Mr Dixon has not read their 
works, but really there 1s nothing to show that his know- 
ledge of them 1s more than may be picked up from the 
extracts which have been translated into Enghsh and 
published in this country, or that he has read them 
to any purpose—that of Herr Gatke especially, because, 
when further on (pp 181-186) he comes to deal with 1¢ 
more particularly, he regards ıt as if it were a mere 
record of captures or reputed captures of birds ın Hel- 
goland, speaking of it with contempt, and the original and 
rather peculiar views on migration ofits author are passed 
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over in silence, as though they were utterly unknown to 
hım MeeDixon states that he is “ equally cognizant of 
the researches of Weissemann ” (szc) and others, which, 
except that Dr Weisrpann, we think, would deny his 
having made any, we do not take upon ourselves to gam- 
say, though $ur older writers arg utterly ignored, and we 
have a shrewd suspicion that the anonymous author of 
the “ Discourse on the Emigration of British Birds,” pub- 
lished, at Salisbury anore than one hundred years ago, 
was, from actual observation, more familar with the 
main facts than Mr Dixon 1s—all flourishes about 
“avian flylines ” and “seagon-flight” notwithstanding— 
and therefore would have been more competent than he 
“to bring our knowledge of Migration within the limits 


,of order or to reduce it to Law” 


Now this 1s exactly what ın our opinion Mı Dixon has 
not done What the “ Law of Migration,” of which we 
read he re and on the title-page, may be it passes us to 
discover The phrase ıs full of sweetness, but its eluci- 
dation, 1f we may say so, fails in hight So also ıs that 
about bringing our knowledge “within the hmits of 
order,” though that may be here taken to mean a disser- 
tation within the hmits of 300 pages or thereabouts 
containing something on the origin and descent of birds, 
a good deal about the precession of the equinoxes and the 
eccentricity of the earth’s orbit, but still more about 
glaciaf epochs Concerning the “ Law of Migration” it 
is pointless Let our author at once speak for himselt 
ın what seemseto be a sort of summary of his fa:th, 


thoifh it is Jong and not reserved to the end of his 
volume — 


hd 

“We will now conclude by followingın detaıl the migra- 
tion of some single species, say fiom its Post-Phocene 
glacial muitiation to the present day, in orde: clearly to 
demonstrate Why the habit [of migration] has been 
acquired, and How it 1s practised 

“We will select the Spotted Flycatcher (A/uscecapa 
grisola) for the purpose It ıs one of our best known 
summer migrants, and one whose present geographical 
distttbution admurably illustrates the phenomenon of 
Migration When the Sub Polar regions of the northern 
hemisphere last enjoyed a warm, almost semi-tropical 
chimate—one of the mild periods of the Glacial Epoch— 
the Spotted Flycatcher inhabited ın one unbroken area 
the Arctic woodlands from the Atlantic to the Pacific 
Probably it was a 1esident species becoming partially 
nocturnal during the Polar night, food was abundant , 
its conditions of life were easy, and it multiplied apace, 
and became a dominant, firmly established species during 
the thousands of years that it dwelt in this Sub-Polar 
habitat So matters continued until the slow precession 
of the equinoxes, in conjunction with increasing eccen- 
tricity of the earth’s orbit, began to have a maiked in- 
fluence on the climate, and gradually the fair forests and 
the verdant plains were devastated by the ever-increas- 
mg cold Age after age the Spotted Flycatcher was 
driven slowly south , summer after summer grew colder 
and shorter, the periods of Polar darkness more severe 
At last matters became so serious that the buds began to 
leave their northern haunts in autumn, probably because 
their food became scarce as the various insects either 
retreated south or began to hibernate Further and 
further southward these annual journeys had to be taken, 
until the Flycatcher at last found its way during winter 
into Africa, Persia, Arabia, India, China, and even the 
Philtppines and the Moluccas Summer after summer 
the belt of breeding-ground became wider and wider, 
and vast numbers of individuals became separated from 
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the rest of the species by the lofty mountain ranges, the 
deserts, and other physical barriers, whichewould effectu- 
ally assist a forest or woodland hauntftng spedi@s More 
and more severe béetame the winters, longe: and longer , 
the glaciers descended lower and lower, exterminating 
or driving before them all livifg things At last the 
Spotted Flycatcher, or the form which then represented 
this species, came to We divided*into two enormous 
colomes—an African one and a Chinese one—the indi- 
viduals of each being completely isolated from eaclf other, 
summer and winter alike During the ages that this 
state of things continued, the iventcbers b&came 
segregated into two species, owing primarily to the 
absence of any intermarnage, the eastern rage became 
smaller, the tail shorter, and the breast-streaks broader , 
or the western race became larger, with a longer tail and 
narrow breast-streaks It 1s almost impossible to say 
which form now most closely resembles the aneestral 
species, but such åre the present differences between® 
the two races known to ornithologists respectively es 
Muscicapa grisola (the Western and British form) and 
Muscicapa grisesticta (the Eastern form) Such was 
the state of things at the close of this Inter-Glacial 
Period ° 

“Then came the gradual immigration north again, as 
precession and lower eccentricity initiated a milder 
climate Age after age the Journey in the spring became 
longer Certain routes to and fro came to be recognized 
highways of passage, and so imperceptibly did the 
northern breeding grounds expand that the birds became 
regular migrants, lookmg upon the movement north to 
higher and cooler latitudes each spring as an undestaking 
never to be missed Warmer and warmer became the 
southern haunts, stimulating and widening migration 
fhght to the cooler temperatures prevailing near the 
edges of the retreating glaciers, where a suitable bređding 
climate could only be found 

“Let us confine sour attention solely to the birds that 
bred in the British Islands In the Prae-Glacial ages 
this area formed part of Continental Europe , a uch and 
fertile corner, abounding in insect life, full of haunts the 
Flycatcher loved After the banishment of its race 
and the exile of its ancestors in Africa, the northern 
Journey at first did not extend further than the edges of 
the glaciers on the Mediterranean coasts of Emope But 
as these disappeared, and a warmer climate began to 
prevail in higher latitudes, the annual summer flight was 
increased Every century the northern breeding range 
had increased, creeping slowly across France , higher and 
higher with the growing vegetation , nearer and nearer to 
the haunts of old During the slow, gradual elevation 
and submergence that isolated Albion from the rest of 
Europe during Post-Glacial time, the regular spring 
journey across the sea became wider and wider, but with 
the intense and inherited love of home in their tny 
breasts, the individuals that were born and bred in this 
district never failed to return each year For 60,000 years 
or more has this species now crossed the sea, returning 
every season, not only to our islands, but each pair of | 
individuals, as long as they live, come back to the exact 
locality of their previous nests This long journey, 
gradually growing longer and longer during thousands of 
years, until it 1s now at least a thousand miles in length, 
has grown to be a deeply-rooted custom sanctioned by 
the practice of ages of experience and need, and looked 


upon now as part of the Flycatcher’s very existence!” 
(pp 58 62) 





This, we think, ıs Mr Dixon at his best, and we are 
anxious that our readers should so see him He goes on 
to call it a “thoroughly demonstrable instance,” which 





shows what his idea of a demonstration ıs We do not 
deny that all may have happened as he here prescribes, 
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ut who knows Phat it did? To begin with, we may ask 
wt proof is thæe of the existence on the earth itself of 
Muscicapa grisola “when the Sub-Polar regions of the 
northern hemisphere last enjoyed a warm, almost semi- 
tropical climate” ? That its ancestors then hved we do 
not doubt, but who can tell us what they were lke? 
hat is meant Sy its “becoming partially nocturnal 
during the Polar mght”? If so its eyes must since have 


| undergone a crnsiderable change, and that would hardly 


be unattended by a corresponding change in other parts of 
he bird’s structure But still iteis a pleasing suggestion 
fiat “its conditions were easy” in those millenmums, 
and we hope Mr Dixon may be right, though for our own 
part we cannot help fearing that the struggle for earstence 
must Rave alf€ady begun Certainly it set ın at last, and 
those terruble glaciers drove the ppor bird before them, 
with the effect—Mr Dixon, we think, ıs to blame for not 
giving us the geographical details (which of course must 
be known to him) of the process—f dividing the species 
or the form which represented it, and may be presumed 
(though this 1s not mentioned) to have by that time got 
rid of its owls’ eyes, “into two enormous colonies-~an 
African one and a Chinese one ” These were so isolated 
that inter-marriage between tne individuals of the two 
portions was impossible, the remarkable consequence of 
which was that “the Eastern race became smaller ” than 
the Western—a character distinctive indeed of thegiuman 
racesethe Pygmies excepted, now inhabiting the same 
fands—but with “the tail shorter ”—a contiaarctory 
character, since the long tail of a Celestial 1s the really 
important part of him We are also told that “it 1s 
almost impossible to say which form now most closely 
resembles the ancestral species,” an unexpected confession 
of ignorance (the “ almost” 1s good) afte: so much infor- 
mation, but one to which we see the necessity of bowing `° 
However, what is the upshot of allthis? And how 1s any 
“law” illustrated by it? Setting aside the vagaries on 
which we have just commented, it reads to us as being 
merely an amplhhcation of suggestions that were tenta- 
tively and cautiously submitied in these columns more 
than eighteen yeagys ago (NATURE, vol x pp 416 and 459) 
The partiality of birds for their old homes was then, and 
(so far as we know) for the first time, pointed out as one 
possible factor in establishing migratory habit, and, as 
another (and equally for the first time), the growing diver- 
gence of breeding and feeding areas through climatic 
causes was briefly and clearly set forth by Mr Wallace 
Notwithstanding Mr Dixon’s assertions, he does not seem 
to have advanced the question one bit, but he has over- 
whelmed it in a flow of words witha great deal that 1s, 
and apparently always will be, incapable of proof Here 
and elsewhere throughout this volume we are brought to 
face one of that school of biologists, the growth of later 
years, which may be called the Assertive In some 
respects ıt 18 a very nice one to join You have only got 
to say what first comes into your head, and all 
goes well. Everybody that differs from you 1s a fool To 
some extent this school resembles that Dogmatic one 
which a few naturaists here and there still r.memb.r, 
inasmuch as the dissentient from either was regarded 
with the same contempt lhe Dogmatists have had their 
day, but ıf we look back upon their doings, we shall see 
that ın most cases they had something to go upon which 
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was not entirely assertion They were very fond of facis, 
and undoubtedly preferred foundingftheir dogmatism 
upon them*-inceed, nothing could be more distasteful 
than to suppēse each dogma had not a sound basis 
In most cases the worst of which they can even now be 
accused is that the facts were often,above their comp & 
hension, or were understood ın the wrong sense But 
these men would have scorned the grounding of their 
dogmas upon imagination They were perfectlye aware 
(only it had not then been so neatly put) thag “ Imagina- 
tion 1s the fire of Discdvery the best of servants thoug. 
the worst of masters ” Now the Assertive school, of whic 
in this country Mı Dixon, ifhe was not the joint-invent- 
or, may be looked upon as a chief leader, rests nearlyeall 
on imagination It matters little w hether thereis*reason 
‘behind their assertions or not, and generally, we regret to 
say, there ıs none Conjectures follow upon conjectures 
and are put forward for the most part as if they were 
serious deductions fiom obseivation It is not so many 
weeks since some words, that seem very applicable here 
were addressed to a scientific audience — 

“We have had enough of the untrained write: of 
papers, the jer1y-builder of unfoanded hypotheses whose 
ruins cumber our field of work’ } 

Mr Dixon, with his long string of previous books, may 
demur to being termed a writer of this kind, but he 
certamly needs to be taught the meaning of the word 
“probable” and its derivatives When he has learned it 
perhaps he will use it m its fit sense With him, Zt 
present, it 1s ın many cases to be rendered “ possible,” 
while in not a few zwfosszdle would be the true equiv- 
alent Now according to all etymologists, and the harm- 
Jess diudges known as dictionary-makers, “ probable” 
signifies something that can be proved Any reader of 
average intellect will be able to calculate how seldom this 
unhappy word 1s coirectly used by Mr Dixon It has 
long been a custom in certain fevers to affix an 1ce-cap 
on the patient’s head whereby the burning brow 1s cooled, 
and some temporary relief afforded , but of late years, as 
pretty well all Lnow, there has sprung up a small gioup 
of writes to whom ice on the brain, mstead of being a 
soothing remedy, ıs a duect incentive to acts and dicts 
bordering upon lunacy On behalf of the Glacial Epoch, 
tlre Post-Phocene Glacial Epoch, to be very particular, 
we must protest against its being constantly paraded as 
the greatest event in the history of the globe, to which 
in its momentous effects all others must give place That 
1t produced considerable changes andeespecially in the 
geographical distribution of plants and animals none can 
doubt, but that ıt ıs accountable for all that Mr Dixon 
lays to its charge is hardly likely, and is most decidedly 
not “ probable,” since means of proof are wanting But 
Mr Don, with others of the Assertive school, 1s not con- 
sistent in his statements, and 1s apt to forget on one page 
what he has wiitten on a preceding one For instance, 
we are told (p 33) that “ From the commencement of this 
Glacial Epoch, the Migration of birds, as we see 1t at the 
present time, was probably initiated” , and yet, only a few 
lines further on, our author declares “ that we do not re- 
quire even the occurrence of one Glacial Epoch to account 
for the Migration of birds,” and (p 34) that “ such a cause 
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amply sufficient ın every respect 1s to be found m the 
varying place of Earth’s [szc] orbital eccentricity in com- 
bination with the precession of the equinoxes”—this 
statement being immediately followed by a passage, the 
application, or even thé meaning, of which 1s not easy to 


understand ¢— 
. 


“That these majestic phenomena are in any concelv- 
able way connected with the migiatory movements of 
birds seems utterly impossible, but in them the habit 
has itẹ root , ard thé simple season-flight ofa Cuckoo o1 
a Nightingale to and fro between the shores of Africa and 
England 1s msepaiably and directly connected with the 
erratic m@vement of a planet in its orbit , nay, with the 
constitution of a universe |” 


This note of admiration 1s our authors own far be it 
| from ‘us to impair its influence e 

e hough we have confined our remarks to the earher 
part of Mr Dixon’s book, we have already devoted a good 
deal of space to him There 1s, however, another point 
on which we must say a few words He has thrown out 
a direct challenge t® NATURE, and we should be sorry 
not to meet it That he believes in migration the whole 
volume shows , but there is yet left in his mind a cranny 
wherein lurks what we may perhaps call a “ pious 
opinion” in favour of torpidity—as a luxury in which 
a lazy bird may occasionally indulge, even though that 
bird may be one possessing powers of flight tar beyond 
the average He is very severe on an anonymous 
} reviewer in these columns in that the “ Theory,” we use 
Mr Dixon’s word, of Torpidity “was subjected by him 
to tfe bitterest ridicule and denounced as folly” There- 
upon he favours us (pp 12, 13) with another version 
(substantially, let us say at onc8, the same as the 
original, but with fewer details) of the story told by the 
Duke of Argyll in these pages (NATURE, vol xv pp 527, 
528) to say nothing of some other observations, quite 
irielevant, as ıt seems to us, communicated by his Grace 
tohim But further than this, he cites as an additional 
witness ın defence of the impeached “ Theory,” Di 
Elhott Coues, who 1s said to give it “all the support of his 
authority as an ornithologist of the highest eminence ” 
Now we have a great respect for that gentleman, but his 
vast reputation fails to hypnotize us, and such support 
as he gave has already been the subject of comment in 
these pages (NATUR} vol xx p 2) He will hardly be 
comforted to learn that the supposition there made has 
been ainply confirmed of late by Mr Hartert, who informs 
us (Cat B Brit Alus vol xvi p 481) that the British 
Museum contains five specimens of Chetura pelagica from 
Central \merica, beside the one before noticed from Mexico 
-proving that its range ıs much about what might have 
been expected Thus all the argument based on Di 
Coues’s statement, that this species was “not known to 
winte: anywhere out of the United States, nor 1s ıt found 
anywhere in them at that season,” falls to the ground, as 
we are sure that gentleman will readily admit We 
allow that 1: has been very naughty of naturalists if they 
did prepare this pitfall for Mr Dixon, but that ıs not 
our business, and we cannot imagine they did it inten- 
tionally Itis not unhkely that the Chimney-Swift flew 
out of shot, or too fast for them to bring it down, but 
they bave at last succeeded in “ grassing” their bird, 
with a result so disastrous to the “ Theory ” One chance 
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yet remains for our authof, for though “ unfSrtunately no 
direct evidence of torpidity has ever comes under” his 
own observation, the Dundee Advertisé® of Apne, 1884, 
supplies him with another straw at which to grasp—not 
that the newspaper-writer saw it at gll im that light, for 
he called the bird in question a “ wanderer,” which term 
1s innocently repeated by Yr Dixon, apparenfly uncon- 
scious that thereby he gives up his case, and drown he 
must unless some one throws him a life-belt Meanwhile 
that of the “ hibernating” bird 1s as desperate, Deprived 
by the brutal sceptic of 1ts ancient refuge in the depths 
of Lapland lakes, or in the crumbling banks of Persian 
rivers, ın the mud walls of Orkney or1n Irish dung-heaps, 
or even ın nests ofits own building in sea-girt Schleswig- 
Holstein, the iz de sedcle Swallow desirous of enjoying 
torpidity has to betake gtself to the security of the Bell 
Rock Lighthouse, and even there to excite no particular 
astonishment on the part of the honest men who wel- 
comedit Ifthey had looked upon it as the spirit of 
Robert Stevenson, or that Abbot of Aberbrothock whose 
memory was blessed by medieval mafmers, there would 
have been some excuse for them, but they simply regarded 
this Swallow asthe proverbial one that doesn’t make a 
summer—ait was the 12th of March They will, we think, 
learn with surprise from Mr Dixon that “this bird may 
probably have spent the winter, dormant, near the lght- 
house,” while he considers “that we here have the most 
trustworthy evidence of a positive kind” If this does"not 
mdicate hibernation capabilities amongst certain birds, 
pray to what else can it be attributed?’ (p 16) We 
leave our readers to answer this question as they pleast, 
but we fear their answer will not please him They may, 
however, like to know fiow the incident was recorded in 
the Migration Committee’s schedule by the matter-of-fact 
observer —“ 1884, March 12th One Swallow (Swift) 
4pm [Wind] SE, strong B[reeze] [Weather] cloudy 
Arrived much exhausted” No more and no less 
Returning to the position whence we started we must 
express our deliberate conclusion that Mr Dixon, author 
of so many works as he may be, is no authority on the 
subject of Migration, which he has left exactly as he 
found it In the hope he entertains that his volume may 
form “a basis for more elaborate study and detailed 
research” we entirely concur On one, and that the 
most wonderful part of the whole business, the faculty 
whereby birds are enabled to perform their extended flights 
with such punctuality and general unerringness that the 
more one knows of the subject the more one 1s amazed 
at it, he 1s silent, for ıt »would seem that there are even 
bounds to his imagination, and for this we are thankful 





DOMESTIC ELECTRIC LIGHTING 


Domestic Electric Lighting, Treated from the Consumer's 
Pont of View ByE C De Segundo, Assoc M Inst 
CE (London H Alabaster, Gatehouse, and Co., 
1892 ) 

HE author of this small volume ıs of opinion that 
there ıs at present no literature obtainable to enable 

the untechnical public to form a judgment as to the sutt- 
ability of applying electrical energy to meet their various 
requirements, and he states that at present the extended 
applications of electricity are largely engrossing attention, 
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but owing to theeconflicting views expressed by those 

ign®rant or interested, there is a probability of a feeling 

of disgust being engendered for all things electrical in 

the lay mind No doubt there is a good deal Of truth in 

this statement , on the other hand, those who take any 

interest in this all-important subject will soon learn 

enough to be able t® discern that which 1s important 

and worth knowing The volume under notice has beene 
written in erder to fill this want in electrical literature, 
and to tech the consumer of electrical energy something 

of the source df the light and power he 1s using 

%is admittedly a difficult task ‘to make a technical 
subject clear to untechnical, though interested, readers, 
and in this case all the more so, on account of the extreme 
techilicaltigs of electricity as applied to everyday 
requirements, 

The author begins at the very beginfing, and in Chap- 
ters I and II deals with the hghting of rooms with gas, 
oul, and electricity, naturally pointing.out how very soon 
the atmosphere 1s vitiated by the two former illuminants, 
besides the damage done to paintings, book-bindings, &c. 
When discussing “ How shall I light my house best?” 
the author treats of the efficiency and cost of the different 
luminants, and points out that although the electric 
light may be the more expensive, yet the cost per lamp 
per hour may be fairly compared with oil or gas, because 
these illuminants are seldom turned completely out when 
a room Js temporarily empty, whereas the facility of 
swifching on and off an electric lamp must naturally save 
the current and effect economy 

Chapter III consists of a short description of some of 
the systems on which electric hght is produced and sup- 
pled Great diversity of opinion exists as to which is 
the best system on which electric energy should be sup- 
pled for publicuse In London two systems are in vogue, 
viz, The high pressure alternating current in conjunction 
with transformers, and the low pressure continuous 
current system From the consumer’s point of view, so 
long asthe high pressure current 1s not allowed to enter 
the house, ıt matters little what are the conditions of 
distiibution, provided a continuous low pressure direct 
supply or a low pfessure alternating current from a 
transformer station 1s delivered to him, except, of course, 
where motors are in use, and then the continuous current 
isa necessity For installations in the country, separate 
generating plant ıs required, and for smal! installations, 
where on the average fifteen lamps of 8c p are in circuit 
at a time, the author says that the electrical energy can 
be economically generated by chemical means The 
primary battery referred to ıs a modified form of Bunsen, 
and the cost of producing the light is stated to be one 
penny per lamp of 8 cp per hour No doubt such a bat- 
tery takes the place of engine, dynamo, and accumulators, 
but ıt 1s purely a matter of opinion as to the trouble and 
skill required to look after these batteries, and, without 
taking the prime cost into account, a gas or oil engine 
driving a dynamo and charging accumulators to run 
these fifteen 8 cp lamps should not cost fifteen pence 
per hour A case 1s known where an Otto domestic gas 
engine 1s easily driving seven and sometimes eight 8 cp 
lamps, and consuming 24 cubic feet of gas per hour, 
at a cost of considerably under one penny per lamp, the 


| lamps being run direct off the dynamo 
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The progress of private electric laghting 1s simply 
astonishing, the gas engine being gpnerally the niStor 
used Many of these engines are run by the Dowson 
gas, made on the spot, thus rendering a supply of illu- 
minating gas unnecessary 

The author treats somewhat in detail the cost of electric 
lighting in a house, but as this largély depends on the type 
eof pendants, brackets, &c, used, the outlay naturally 
varies considerably The most serious item 119 the main- 
tenance of an installation 1s the breakage of the lamps 
The author rejoices that this monopoly oF manufacture 
will soon expire, when competition will place better lan$ps 
on the market at half the present cost 

Taken as a whole this little book 1s interesting and 
useful It will certainly help the uninwiateq gonstimer 
to’ study intelligently the principles of elegtrac lightng, 
and render his conception of necessary expenses when 
installing the light more sensible 








OUR BOOK SHELF 


Grasses of the Pacific Slope, including Alaska and the 
adjacent Islands PartI By Dr Geo, Vasey, Botanist, 
US Department of Agriculture 8vo, 50 plates, with 
descriptions (Washington Government Printing 
Office, 1892 ) 

THE botanists of the United States Department of Agrı- 

cultyre are working very energetically, and the importance 

of the herbarium, library, and its publications 1s 1gcreasing 
year by year The present work 1s part of a series of 
illustrations of the North American grasses, of which we 
have already noticed two parts, together making one 
volume, devoted to descriptions and figures of the char- 
acteristic species of the South-Western States The 
present part, which will constitute half a volume, is 
devoted to California and the Western States Dr Vasey 
tells us in his introduction that the grasses which are 
known to grow on the Pacific slope of the United States, 
meluding Alaska, number not far from 200 species, which 
ıs nearly twice as many as we get in the British Islands 
They are all specifically distinct from the grasses growing 
east of the Mississippt, and also mostly distinct from the 
grasses of the plains and of the desert, except m that part 
of California which partakes of the desert flora <A con- 
siderable number of the grasses of the mountainous 
regions of California, Oregon, and Washington reappear 
ın the mountains of Idaho, Montana, and the interior 

Rockies, The interior of Cahforma is a dry region, 

verging in the extreme south into the desert country, and 

1s deficient in grasses, especially of those species which 
form a continuous turf In the present publication fifty 
of the most interesting species are described and 

illustrated ° 
The descriptions are almost wholly the work of Di 

Vasey’s assistant, Prof L H Dewey The illustrations 

are excellent, and are the work of various artists—-F 

Muller, W R Scholl, T Holm, and others, and are 

accompanied by full dissections The species range under 

the genera as follows —Imperata, 1, Panicum, 1, Cen- 
chrus, 1, Phalaris,2 , Hierochloe, I , Aristida, 1, Spipa, 

9, Oryzopsis, 2, Muhlenbergia,5, Alopecurus, 7, 

Agrostis, 6, Calamagrostis, 10, Deschampsia, 1, 

Trisetum, 3, Orcuttia, 2 Only two out of the fifty species 

are British, Alopecurus geneculatus and Deschampsia 

cespitosa JGB 


By Andrew Gray 


Ards to Experimental Scrence 
(Auckland Upton and Co, 1892) 


THE chief interest of this httle book hes in the fact that 
at gives a glimpse of the science teaching in one of our 
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colonies Itřis a compilation ‘of simple experiments in 
mechanics, physics, chemistry, physiology and health, 
and aggigulture, #0 prepare students for what is known as 
the Class D esamimation Naturally, most of the experi- 
ments are old ones, but here and there one may gather 
a newidea The pertion dealing with physiology and 
health has nothing to do with dissection, but consists of 
experiments on ventilation, qainage, food stuffs, and the 
lke An interesting piece of apparatus, devised by Prof 
Bicherton for showing the action of the lungs, 1s described 
on p 76 All the experiments are briefly but sufficiently 
deserıbed, and mafiy of them ate 1llustrated 


Science im Arcady By Grant Allen 


Lawrence and Bullen, 1892 ) 


THIS volume will fully maintain Mr Grant Allens repu- 
tation as a popular writer on science The essays of 
which it consists are written in a bright, lively style, and 
may be read with pleasure even by original investigators, 
efor the tiuths with which they deal, if not new, are at 
least presented from new points of view Readers 
who do not profess to know much about any particular 
branch of science will find in these papers an excellent 
introduction to some of the more attractive facts and 
| laws of the natural world The volume includes some 
archzological essays, which show very effectually that an 
antiquary has not necessarily much resemblance to Dr 
Dryasdust 


(London 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by ns correspondents Neither can he tundertake 
to tetura, or to correspond wrth the wirters of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice is taken of anonymous communications } 


Macculloch’s Geological Map of Scotland 


In a recent article in this journal Prof A H Green writes as 
follows — 

‘*Maccullech seems to have projected, but never completed, a 
geological map of the whole of Scotland The matenials col 
lected by him were, however, utilized by the Highland Society 
in the corstraction of a general map in 1832 ” 

I am sure that nothing could be farther from the wish of the 
Oxford Professor than to do an injustice to the memory of one of 
the greatest of the pioneers in British geology, and he will there- 
fore forgive my calling attention to the following ficts, which, 
judging from a subsequent letter in these pages, would seem not 
to be generally known 

During the last twenty years of his life Dr John Macculloch 
was engaged on a regular survey of Scotland, and 1n collecting 
the materials for a geological map of the country In the earher 
part of this period Macculloch seems to have availed himself of 
the opportunities afforded ta him as an official of the Board, of 
Ordnance to carry on his valuable geological explorations But 
during the latter part of the period he was regularly employed 
by Government to complete his geological work, and was paid 
by the Loids of the Treasury, who in the end published his 








ma 

On July 28, 1834, Macculloch addressed to ‘‘ His Majesty's 
Treasury ” a series of memoirs respecting the Geological Map 
of Scotlanc, which was then completed In these memoirs he 
refers to the map as being then in existence, and gives the most 
minute directions concerning the tints to be employed by the 
colourists who were to copy the map, in order that it might cor- 
respond w.th his original work He also expressed his regret 
that the imperfect topography of the map on which his 1e- 
searches had to be recorded prevented the work from being as 
accurate as he could have wished at certain points 

Owing to c elays im issuing the Government publications—not 
quite without parallel im more recent  times—-Macculloch’s 
“ Memoirs on the Geological Map of Scotland” did not appear 
till the year following his death (1836) The date at which the 
first}copies of the map were issued ıt would probably be difficult to 
determine, but as to the completion of the map before July 1834, 
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and its subsequent issue by *‘ the Hydrographer to the King by 
order of the Lords of the Treasury” there cfn be no doubt 
whatever 

The first Government Geological Survey undertas n in the 
British Islands was thgt of Dr John Macculloch, and’the work 
that he accomplished single-handed was a very remarkable one 
Several geological maps of Scotland, Qffering very widely from 
that of Dr John Macculloch, have been issued and withdrawn 
during the last fifty years, but any one who gwill compare 
the first geological map af Scotland*with the latest, also 
“ published with Government authority,” will be interested to 
see how far the work of the early pioneer in Scottish geology 
has been found to be correct in most of its essential features by 
those who have come after him t ° 

John Macculloch’s title to be the author of the first geological 
map of Scotland 1s as indisputable as are the similar claims of 
Wilham Smith and Richard Grffiths with respect te Englard 
and Ireland respectively Jons W Jupp 

16, Cumberland Road, Kew, December 6 








Glaciers of Val d’Heren’ . 


THE two glaciers of Arolla are interesting, masmuch as one, 
the Arolla, is retreating, while the othe, Glacier d& 
Zigiorenove, is advancing This has been going on for twelve 
years, according to the report which appeared in NATURE 
(vol xlvi p 386), by Dr Forel, dealing with Alpine glaciers and 
their changes ° 

Having visited these glaciers last summer with the object of 
observing the effect of their respective movements upon the 
morainic accumulations in front, I think a brief account may be 
worth recording 

The Arolla glacier occupies the head of the valley, and ts fed 
by the snow from Mont Colon and the fields of nevé extending 
towards Mont Brulé The Zigiorenove glacier 1s one mile 
futher down the valley, but does not descend so low as the 
Arolla glacier by about 300 feet It receives its main Supply 
from the Pigne d’Arolla, a mountain which rises immediately 
above the glacier, and 1s conspicuous by its massive snow-cap 
This glacier 1s not only nearer to tts supply, but descends at a 
steeper gradient than the Arolla glacrer ° 

‘This may ın some measure account for the former advancing 
while the latter is retregting, or, more correctly speaking, melt- 
ing backwards I was informed by local guides that the Arolla 
glacier has been swelling behind for some years, 1f this be 
correct, and the seasons remain normal, then, in a short time, 
this glacier must advance also , in other words, being longer or 
further away from its feeding ground, the extra supply has not 
yet had time to reach its extremity Appearances at the end of 
the glaciers are in themselves quite sufficient to indi- 
cate their respective movements , the snout of the Arolla glacier ; 
1s buried ın ts own debris, composed of rocks and loam borne | 
npon o1 concentrated to the surface as the ice melts This | 
debris 1s being constantly shot down grooves or water-courses | 
furrowed in the sloping end or side of the glacier At the 
bottom of these spout-like grooves conical-shaped mounts are 
formed, one behind another, as the ice melts backwards, result- 
ing ma moundy, zigzag arrangement constantly seen lower 
down the valley, many miles away from existing glaciers, 
and can be seen also in many of the higher valleys of North 
Wales 

The advancing Zigiorenove glacier, instead of being buried in 
debris, turns up im shell-like flanges, exposing its under surface 
in its endeavour to climb over, rather than push forward, the 
loose rocks im front , a part of thts loose material only 1s pushed | 
forward, forming a small bank, which ın no place exceeded 5 | 
feet in height, up which the ice mounts with the shell-hke i 
flanges projecting beyond , the under part of these projections 
being fluted into a peifectly symmetrical pattern 

In some way the projecting rocks forming the glacier bed 
produced these convolutions, but whether by cutting, melting, 
ot by the ice crystals flowing round each side, I was unable to 
determine, but I inay state there was no appearance of cutting 
or grinding which would necessarily leave behind the shavings 
or ice particles cut out or ground off, and little or no water was 
present as if from melting We had much snow for three days, 
with a total absence of sunshine, the atmosphere at mid-day, 
when making these observations, registered 38° F Appearances 
rather suggested the idea that the ice crystals were displaced in 
a simular manner to water in a rapid river when ıt meets with 
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Chmbing up one of the old lateral moraines, for thefe ae 
several, the glaciemis seen to be encroaching laterally as well as 
Iotgitudinally , 1tscon extends to the base of the inner moraine, 
and then climbs upWards in a similar manner as it advances in 
front by turning up its edges, carrying upwards,a few loose 
rocks in front, but without materially disturbing the moraine 
itself Higher up it reaches the top of this nioratne, and then 
rises above it ike a wall, having caused the loose rocks ıt had 
borne up to roll down,into the valley between the inner and 
Suter morame, wit® masses of ice broken off the edge of the 
glacier . 

As far ag I am able to ascertain, by creeping under the flanges 
the gladter slowly spreads ont the bank which it had pushed up 
“in front as it advances into a more even bed to travel over, but 
my observations were restricted to g few yards owing to the 
@ntraction of the sub-glacial space between the ice roof and 
the floor Iwas much impressed by the fact that the glacier 
did little in exerting that force which might be expected from 
such a power behind, in the way of ploughing through or re- 
moving gugh comparatively trifling obstructions as loose rocks or 
moraine benks 

“It 1 eviderft from the various ages of neoraines that the lower 
parts of those glaciers have fluctuated considerably during recent 
times, but the line of demarcation between these minor fluc- 
tuations and the period after these lateral valley glaciers had 
been confluent with the mam Valais glacier, and were ret.eat- 
ing backwaids, 1s very marked Beyond two miles down the 
valley from the Zigiorenove glacier no striz from the trunk 
glacier could be found, but at this distance it suddenly appears 
with fresh glaciated forms , precisely the same phenomenon was 
noticed in the neighbouring Val d’Anniviers, as 1f this were the 
limit of the more recent fluctuations 

At the Col de Bertol, 4500 feet above Arolla, or abont 
rr,oco feet above sea level, there are no indications of 
glaciation, ancient or modern, above the surface of the snow ; 
so it would appear, however much the ice level has varied be- 
low, at ehis dividing ridge tt has always 1ematned the same, or, 
uw other words, ıt has been dispersed by wind or ice move- 
ments to lower levels at arate equal to deposition, when the 
snow line was low enough to allow the ice to travel down 
the Val d’Herens, the higher ice streams would simply run 
down upon its surface, mstead of descending as low level 
glaciers or mountain rivers, as at present 

WILLIAM SHERWOOD 
Eastbourne House, Sutton Coldfield 





Ancient Ice Ages 


Messrs BIANFORD, in their letter (NATURE, p ror) called 
forth by Dr Wallace’s notice of a palæozoic glacial conglomerate 
in Victoria, Australia, say —‘‘It has become an accepted article 
of faith amongst most European geologists that no ice-age oc- 
curred before the last glacial epoch’ There 1s no doubt that 
the tendency of opinion has been in that direction, notwith- 
standing the evidencts to the contrary brought forward by Dr 
Blanford and others The late Sir Andrew Ra nsay was the 
first, so far back as 1855, to suggest that the Permian con- 
glomerate of Abberley and the Clent hills was an anctent glacial 
deposit Although this reading was accepted by so cautious a 
philosopher and critic as Sir Chas Lyell (‘ Principles,” 
roth ed, vol 1 p 223), the tdea has languished from 
disfavour Having devoted a considerable pornon of 
the last twenty, years to the study of glacial phe- 
nomena, I early this year paid my first visit to the district 
The best section I saw 1s an excavation at Abberley m what 
may be called boulder gravels, and, eacept for its prevailing red 
colour, the deposit, if dropped down on the coast of Wales, 
would, in general appearance and arrangement of the materials, 
be undistinguishable from many of the glacial depnsits to be 
found there Many of the stones have flattened faces, and in 
general shape resemble glaciated boulders, but the striæ, so 
far as I could observe in the limited time at my disposal, were 
not very pronounced Since then I have found a deposit of 
glaciated gravels on the top of the Screes, Cumberland, 1600 
feet above the sea, which on compart-on with the specimens 
brought home from Abberley enables me to understand 
the latter better The volcanic rocks of the lake district 
of which these gravels are composed break up into very similar 
shapes, and are planed and striated in a very similar way to those 
of Abberley Talso brought home from Abberley two specimens 
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‘On washing and riddling this clayey matter, well waterworn and 
smooth gravel was separated from it up to about the size of a 
bean, and on many of these minute pebbles, with the aid off 
microscope of low power, beautifully-developed strize are to be 
seen, sometinfes on*more than one face This latter fact appears 
to have been unneticed before The conclusion I have come to 
is that Ramsay had ieasonable grounds for his belief in this 
being a Permian glacial deposit, and think that 1f he had given 
more details in his otherwise able paper, geologists would, 
probably have followed him more freely 

z T MELLARD READE 


Park Corner, Blundellsands, December 5 . x 





The Earth's Age 


As Dr A R Wallace’s “Island Life” may be regarded a$ 
one of the best authorities on its subject, it appears desirable 
that any errors in n should be pointed out, lest any of its numer- 
ous readers should be misled . 

In Chapter X (2nd edition, 1892) 1s an estim®te of gh@earth’s 
age based on the followmg data —-Land area ef globe, 
57,000,000 square muil&s, coast line, 100,000 miles, width .of 
shore deposits, 30 mules, hence area of shore deposits, 
3,000,000 square miles, hence rate of deposition 19 times as 
fast as that of mean ratesof denudation, which latter 1s taken to 
be 1 foot in 3000 years 

‘Thickness of stratified rocks 177,200 feet, hence time required 
for deposit 28,000,000 years This last result is taken to be 
approximately the earth’s age 

It appears to me that Dr Wallace’s data warrant no such i 
conclusion, for, in the 28,000,000 years in question, all that 
would have been deposited would be a thickness of 177,200 feet ' 
of rock, over an area of only 3,000,000 square miles, whereas, : 
what has to be accounted for 1s an area of 57,c00,000 square ' 
miles (neglecting igneous rocks and sedimentary deposits be- 
neath ®xisting seas) of the same thickness Therefore, so far į 
from Dr Wallace’s data leading to 28,000,000 years@as the 
earth’s age, they actually lead to a 1esult 19 umes as great, vız? 
532,000,000 years 

Su A Geilkie’s estimate is (NATURE, vol xlvi, p 322), 100 
to 680 million years Personaliy, I think, the method of taking 
maximum thicknesses of deposits unsatisfactory, for ıt assumes 
that every formation was deposited, with its maximum thick- 
ness, over the whole land area of the globe The absurdity of 
this supposition is obvious The only defence of it 1s that it 1s 
held to make an ample allowance (of unknown amount) for re- 
peated denudation It would, perhaps, be better to ascertain 
the actual thickness of a great series of successive formations, say 
mm the Colorado Cañon and other regions, and from such uata 
to estimate the total average thickness This estimate, of course, 
would allow nothing for repeated denudauuon, but would enable | 
one to form an idea of the earth’s menzmum age | 

BERNARD HOBSON 

Owens College, Manchester, December 5° 





I am glad that Mr Hobson has formulated his difficulty as to 
the measurement of geological time by the comparative rates of 
denudation and deposition, because ıt shows that I cannot have 
explained my views as clearly as I thought I had done, yet on 
again reading over pp 217-223 of ‘‘Island Life,” I can hardly 
understand how he has missed the essential point of the argu- 
ment Fortunately, there 1s no dispute as to the data, only as | 
to the conclusions to be logically drawn from them 

Mr Hobson says that I account for a deposit of 177,200 feet 
(the supposed thichness of all the stratified rocks) over an area 
of 3 000,000 square miles (the estrmated area ove: which at 
any one epoch stratified rochs are being deposited) in 
28,000,000 years (the deduced estimate of known geological 
tume), and then adds ‘‘ Whereas, what has to be accounted 
for ıs an area of 57,000,000 ~quare miles of the same thickness” 
(my italics) lhis seems to me a most amazing misconception, 
for it means that every single formation and every stratum or 
member of each formation, was deposited to the same average 
thickness over the whole land surface of the globe (area 
57,000,000 square miles)! And this implies that at every suc- 
cessive period, from the Laurentian to the Pliocene, the con- 
ditions of denudation.and deposition were totally different from® 
what they are now, since at the present time it 1s demonstrable 
that the area of deposition of continental debris ts only a frac- 
uon of the whole continental area It implies further, that 
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during each geglogical period the whole of the existing land 
area must have Deen, either at once or in rapid succession, sunk 
beneath the seq in order to allow of its being all covered with 
each succesyve formajion—an amount of repeated upheaval and 
depression which hardly the most extremg convul-ionist of the 
old school would have postulated I cannot make the matter 
clearer, and trust that on fyrther consideration Mr Hobson will 

admit that his objection is Invalid ALFRED R WALLACE 
« ry á 
The Colours of the Alkali Metals 


In NATURE (vol xlvu p 55)1s a communication by Mr G 
S Newth, entitled ‘‘ Note on the Colours of the Alkal: Metals ’’ 

I wrete to call attentfon to my article on ‘‘ The Colour and 
Absorption Spectra of Thin Metallic Films, and of Incandes- 
cent Vapours of the Metals , with some observations on Electrica! 
Vitality,” published in the Ameszcan Chemical Journal (vol xw 
p 185) and reprinted in the Chemical News (vol lxvi p 163), 
which gives the method employed by Mr Newth, as well as 
other methods for obtaining metals ın thin films 

In i attention is%also called to the fact that the colour of the 

“film of the metal and the colour of the vapour are widely 
digerent. 

Mı Newth, however, succeeded in getting a film from sodium 
on glass, while I did not, and his success was probably due to the 
use of a higher vacuum than I employed He also obtained a 
rubidium film 

In my paper I called 2ttention to the sumiarity in colour of 
the film by transmitted light and that of the zzcandescent vapour 
which is very striking in many cases In this respect the film of 
rubidium as obtained by Mr Newth follows the rule fairly well, 
but the film which he got from sodium 1s exceptional, as accord- 
ing to the analogy furnished by other metals tt should be yellow 
The presence of potasstum, however, might cause the green 
colour which he observed, by the combination of yellow and 
purple e Wm L Dup.ey 

Vanderbilt University School of Chemistry, 

Nashv.lle, Tenn , December 2 
a s 
Osmotic Pressure 


IN an article on osmotic pressure, 1n NATURE (azże, p 103), 
Mr Rodger very truly remarks that “at present the attıtuae of 
the prominent apholders of the new theory fof solutions] 1s one 
of mdifference as to the exact mechanism of osmotic pressure 
The numerical agreement between the measurements on solu- 
tions and those on ga-es 1s regarded as ample jusufication for 
considering dissolved substances to be in a pseudo-gaseous con- 
dition ” Such an indifference 1s surely to be regretted from any 
truly scientific point of view, especially as those explanations 
which have been given of the mechanism of osmotic pressure have 
been based on the supposition that the dissolved substance ts in 
a wer table and not merely pseudo gaseous condition There are, 
however, many reasons for supposing that while the dissolved 
substance may for many purposes be regarded as analogous to 
a gas, 1t must in reality bein a very different condition, and that 
osmotic pressure 1s not due to the bombardment of the free 
molecules of the dissolved substance against a diaphragm through 
which they cannot pass The impenetrability of the diaphragm 
to certain molecules can scarcely be attributed to any other 
cause than that the molecules are too large to pass through the 
interstices of the former, and 1t 1s scarcely conceivable that the 
molecules of water which do pass through can be much smaller 
than the molecules of simple salts, which do not pass through , 
sull less that they can be smaller than the single atoms into 
which these salts are said to be dissociated 

A very simple experiment, which I mentioned some time ago 
in the Ber d deutsch Chem Gesell (24, 3639), appears to settle 
definitely against the view that osmotic pressure 1s due to 1m- 
penetrability to the dissolved substance A solution of propyl 
alcohol and water was put into a porous pot and immeised in a 
vessel of water , the water passed through the pot to the solu- 
tion, and this, according to the usual explanation, would show 
that the pot wasimpermeable to the propyl alcohol The same 
solution was then immersed in a vessel containing propyl alco- 
hol, when the alcoho) was found to pass through to the solution, 
from which we should have to draw the diametrically opposite 
conclusion that the pot 1s :mpermeable to the water ‘The true 
conclusion obviously 1s that the pot 1s impe:meable, neither to 
the alconol alone, nor to the water alone, but to the solution of 
these ın each other, and that the molecules composing this solu- 
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tron must be larger than those of either of the. two substances 
when separate, the solutiotf consisting of compofinds or hydrates 
of the two I showed, moreover, in the paper above re- 
ferred to that the hydrate theory of solutiops wa§ quite capable 
of accounting for and explaining the fact that the diss@ived sub- 
stance may fr many Purposes be regarded as being in a quasi- 
gaseous condition in weak solutions, and that calculations based 
on the idea of its being truly gaseou$ would yield very nearly 
correct results ê s 
The hydrate theory will alg, as I showed, give an explanation 
of the fact that electrolytes will give abnormally high osmotic 
pressures, and that the magnitude of these pressures can be cal- 
culated from their electric conductivity and the explanation 
based on this theory also obviates many of the objgcuions 


to which the idea of dissociation into ions is open More- 
over, the only critical experrment which, as far as I 
know, has ever been made to test the waltdity of 


the dissociation hypothesis, gives an unequivocal answer 
against it, and in favour of the hydrate theory When, 
for instance, sulphuric acid 1s dissolved in excess of water, 1t 1s 
represented by the dissociationists as splittirfg up into it¢1ons, 
so that the solution wil? contain more acting units (ions and 
molecules) than the acid and water together contained befoge 
they were mixed whereas, on the hydrate theory, combina- 
tion will have occurred, and there will be fewer acting units 
present The number of acting units may be ascertained by ob 
serving the depression produced by the solution on some other 
solvent, such as acetic acid (that 1s, bY using the very method 
which the dissocia!onists use to piove the supposed dissociation 
of substances), and when this 1s done it 1s found that the sul- 
phuric acid soluuon contains fewer, instead of more, units than 
the acid and water separately 

Even if the above were the only aiguments to be urged, it 1s 
evident that although the idea of the dissolved substance being 
gaseous and often dissociated may be a good working hypothesis 
for the directing of investigation, 1t can scarcely be accepted as 
a true theory of the nature of solutions 

SPENCER PICKERING 





On a Supposed Law of Metazoan Development $ 


Iv is difficult not to feel disappointed that Dr Beard has gren 
only “a preliminary #ketch by way of clearing the ground” 
(NATURE, vol xlvu p 79), mm place of ‘producing the full 
argument” for a Jaw ın the existence of which he has by 
‘* observation and reflection ” been led to believe For ıt 15 not 
easy to gather from his sketch how he1s able to apply a universal 
law to so varied a series of events and phenomena such as he 
mentions, and at the same time to point ont “the analogy which 
obtains between the suggested mode of Metazoan development, 
and the accepted fact of an alternation of generations in the hfe 
histories of all plants above the lowest Thallophytes ” For in 
the higher plants the alternation of generations referred to occurs 
with constancy as regards period of life history, and varies only 
shghtly within the limits of the same group, 

Dr Beard alludes, I presume, to one form of alternation of 
generations—that of sexual with asexual generation only, or 
Metagenesis This he asserts constitutes a general Jaw in the 
development of Metazoa 

In a sense this may be true enough If, for instance, we re- 
gard the division ot each cell as a new asexual generation, then 
Metagenesis 1s a very constant phenomenon amongst Metazoa 
In this case the life history of a Metazoon consists of a sequence 
of thousands of asexually produced generations alternating with 
one sexually produced generation, which gives apparently a 
stimulus for another run of asexual generations in which poly- 
morphism and division of labour are exhibited in extraordinary 
complexity and beautiful harmony 

But this is not at all what Dr Beard means The series of 
instances which Dr Beard gives, or system of ‘nursing ” as 
Steenstrup termed it, 1s at most a senes of disconnected 
phenomena of frequent occurrence, and not a law 

Because most Metazoa possess eyes, it 1s not therefore a law 
of Metazoan development that eyes should be developed 
Diversity in form, number, and time of appearance of eyes, 
is sufficient to show that the Jaw cannot exist, so also is it in 
the cases of nursing to which Dr Beard alludes, and on which 
he bases his argument 

It seems to me that no “law ” of alternation of generations 
in Metazoa can be ‘‘ enunciated ” unless there 1s evidence forth- 
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coming of its constant action at corresponding periods in the 
hfe histories of alleanrmals of different groups, and tn a closely 
si@gilar manner in individuals of one and the same group Also 
a law of such a nat@re, if ut 1s to be found to act universally 
amongst Metazoa, must surely have come into actien at a very 
early period ın the evolution of Metazoa Mt 

Metagenesis 1s of constant 1f not universal occurrence im the 
cycle of life of Protozoa A long series of generations pro- 
ducea asexually ıs folloş ed by a generation produced sexually, 
that is, a generatior®produced by the conjugation of two mdi- 
viduals, this 1s followed again by another Jong series of 
asexually produced generations, andsoon Tf this1s so constant 
among ®nicellular organisms of the present day, ıt 1s not very 
unreasonable tp suppose ıt was common among the protozoan 
ancestors of the Metazoa and of the Plants If we are to find 
ay form of Metagenesis as a urve sal phenomenon m the 
Metazoa, ıt must be to the most protozoon-like stages of 
development of the Metazoon that we should look 

Phere is but one strict meaning to the phrase sexual 
generaligng and @hat 1s a fusion of two cells If Metagenesis 
means anyshing it means the alternation of a generation resulting 
from the fusi8n of two cells, with one or*more generations re- 
sulting from the division of cells 

This we can perhaps find im the protozoon-hke stages of 
Metazoan development, andın a way analogous to the alternation 
of generations among plants g 

Spermatozoon and ovum fuse and form the fertilized ovum 
which 1s the tue sexually produced generation This produces 
by division a vast number of cells, and if we regard these as a 
number of generations then Metagenesis 1s obvious enough 
But it is no more metazoic—1f I may use such a word—to call 
the whole animal resulting from the segmentation of the 
fertilized ovum, the sexually produced generation 

This generation buds off the immature ovum ‘This is really 
the ‘ Primitive ovum” of the embryo I see no reason why 
this may not be regarded as a distinct asexually profluced 
generatwon—hike the formation of the spore of the plant 

eThe mmature ovum divides into two cells—first Polar body, 
and more mature ovum The more mature ovum divides into 
two cells, namely, second Pola: body and mature ovum It 
does not materially affect the argument whether we should 1e- 
gard these two processes as two separate consecutive asexually 
pioduced generations, or as one asexually produced multi 
cellular generation If we take the latter view, then the 
maturation of the ovum ıs more analogous to the prothallus 
stage of the life history of plants 

In either case the result 15 the formation of the mature ovum, 
comparable to the oosphere of plants 

The mature ovum fuses with the mature spermatozoon and 
the sexually produced generation recurs, and the cycle of 
development 1s completed 

I cannot help thinking that ıf Dr Beard wishes to discover a 
law of Alternation of Generations applicable to the whole of the 
Metazoa, he will find*a more favourable hunting ground amongst 
those stages of development at which the several groups of 
Metazoa approximate, than amongst those stages wheie they 
are farthest apart, and also Dr Beard will find the analogy 
between the supposed Metazoan law and the accepted law of 
the vegetable kingdom closer than he could ever hope to find 
it if he continues hts present line of search 

If the above theory of the cycle of Metazoan life can be con- 
sidered tenable, we see that both in the Higher Plants and ın the 
Metazoa there are constantly alternating ‘‘sporophyte” and 
‘‘gamophyte ” generations, and further, we can find evidence, 
as we should expect to do, of the origin of such a universal 
phenomenon in the single celled or protozoan life, where the 
continuance of the species may be secured in both these ways, 
namely, by the formation of asexually produced spores, and as- 
a consequence of cell fusion, z e conjugation 
Ric ASSHETON 


Oxygen for Limelight 


THE employment of oxygen for limehght and other purposes 
has increased enormously since the commercial introduction of 
the Brin method, by which the gas 1s separated from atmospheric 
asr by a now well-known chemical process The gas so obtained 
1s practically pure, analysis showing that as now supplied by the 
Brin companies it contains on an average 95 per cent of 
oxygen, the remarning five per cent consisting of inert nitrogen 
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TRe success of this comparatively new industry bas been so 
marked, that, as a natural result, competyors with rival pro- 
cesses have come forward Some of these met with falun? at 
an early stage of their career, but others fre supplying oxygen 
to the public ‘Shis ıs by no means a state of things to be 
deplored from the consumer’s point of view, 1f the product from 
the one source is as good as the other, for benefit generally arises 
from healthy competition But when the rival product turns out 
to be not oxygen, but a half and half, mixture of oxygen and 
air, with a slight excess of the latter, the? competition is of” a 
‘decidedly unhealthy character, and 1s correspondingly bad for 
the consumer [I recently obtained a sample of gas from a 
dealer, which on testing (with a Hempel absorptio@ pipette, 
charged with metallic copper and ammonia) I found to be a 
mixture containing only, 60 6 of oxygen I next tested the 
illuminating value of this highly-diluted oxygen with a lmeh$ht 
jet, and for sake of comparison, placed by its side a prectsely 
similar jet supplied with Krin’s oxygen, and, as might have been 
expected, the hight given by the former was little more than, one- 
halfas intense as that afforded by the latter@ Wyhgthe good 
oxygen the lime cylinder was quickly pitted, whilst the cther 
showed no symptom®f destruction It 1s also t8 be remafked 
that the consumption of the diluted gas was, for a given period, 
about one-third more—striving with both jets to get the best 
possible hght—than that of good oxygen On the same principle 
a mountaineer at a hgh altitude wall pass more (rarefied) air 
through his lungs than he will when he 1s ın the valley breathing 

that which contains the normal quantity of oxygen 
As this matter ıs of great importance to many workeis, I 
trust that you may be able to find room ın your valued publica- 
tion for these words of necessary caution 
T C HEPWORTH 
45, St Augustine’s Road, Camden Square, N W, 
December 6 





—e 7 bi 


b 
THE STAR OF BETALEHEM ° 


[3 the Astronomical Fournal of November 26 we 

find the second of two very interesting articles written 
by Mr J H Stockwell, bearng on the chronology of 
certain ancient events In the introduction the author 
discusses and sums up some of the more important and 
historical dates which he has determined by calculations 
of ancient eclipses He nextrefers to the help which may 
be obtained in the same direction by means of calculations 
of conjunctions of the planets, and quite appropriately 
to the present season points out that the appeaiance of 
the star of Bethlehem may have been due to the conjunc- 
tion of the planets Venus and Jupiter, instead of Saturn 
and Jupiter, as was suggested on incomplete data by 
Kepler nearly three hundred years ago We cannot do 
better than lay this part of Mr Stockwell’s communica- 
tion before our readers. 


“ Although the heliocentric conjunctions of the planets 
occur with a considerable degree of regularity, and are 
also very easily calculated, the geocentric conjunctions 
are subject to many inequalities in the periods of their 
successive occurrences, so that ıt requires somewhat 
elaborate computations to determfne accurately the 
character of any geocentric conjunction of two planets 
which occurred in ancient times On account of the 
frequency of planetary conjunctions, and the indefinite 
manner ın which they are usually described, ıt becomes 
a mattei of very great difficulty to identify any particular 
conjunction unless it 1s associated with some other event 
whose data can be independently determined A re- 
markable case of this character 1s given in the Buble, for 
Matthew informs us in the days of Herod the King 
‘there came wise men from the East to Jerusalem say- 
ing, “ Where ts he that 1s born King of the Jews? for we 
have seen his star ın the East, and are come to worship 
hım ”? From the subsequent inquiries and mandates, of 
Herod the King conceining the time when the star 
appeared, we are led to infer that its appearance took 
place within two years preceding the death of Herod, 
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and it has been seught to explain the appearance of the 
star by mean® of a conjunction df the planets—the Creator 
employing gelestial phenomena to proclaim ‘the good 
tidings,of great jey, which shall be to all people’ 

“ The illustrious Kepler was the first to suggest that the 
star of the wise men might be explained by means of a 
conjunction of the panets Jupiter and Saturn, and he 
even undertook to calculate the times when such con- 
junctions fook place Much, has been said and written 
on the subject of the ‘star oP the wise men’ during the 
pastefew years, but no important contribution to the 
natural history of the sta: has been made since the days 
of Keplei, nearly three hundred years ago But the 
supernatural history and functions of such a star have 
been discussed in a very able and interesting manner by 
many writers in theological, literary, and semi-scientific 
periodicals during the past twenty years, and perhaps 
nothing of interest and importance can now be added to 
whgt has alreagly been published on that subject 

“I find, however, that Kepler owerlooked one important 
element of the problem in his calculations, and conse- 
quently left the natural history of tne problem in an m- 
complete and unsatisfactory condition I shall therefore 
here attempt to complete more fully what Kepler began, 
and show that the Biblical narrative concerning the 
‘star in the east’ 1s better satisfied by a conjunction 
of Venus and Jupite: than by anv of the conjunctions 
computed by Kepler 

“We have already seen that the death of Herod took 
place early in the year BC 4,andif we can now show 
that there was a very conspicuous conjunction of two 
bright planets, visible only in the east, within two years 
pregeding that date, the hypothesis that such conjunction 
was the event referred to ın the Biblical narrative will at 
least be rendered plausible, ıf not entirely legitimate , 
and for this purpose I have here undertaken the calcula- 
ten of all the conjunctions of the planets which took 
place near that epoch I shall first enquue whether there 
was a conjunction of the planets Jupiter and Saturn about 
that period of time which would satisfy the required con- 
ditions The mean interval between two heliocentric 
conjunctions of Jupiter and Saturn 1s 7253 4638 days, 
and they were in mean conjunction BC 6, January 30 
Now the time of true heliocentric conjunction may differ 
from the time of mean heliocentric conjunction by 241 
days, on account of the inequalines in thei elliptic 
motions, and by 23 days more by reason of the great 
mequalities of long period ın their mean motions But 
the time of geocentiic conjunction of Jupiter and Saturn 
may differ from the time of heliocentric conjunction by 
102 days, so that a geocentric conjunction may occur 
one whole year before or after the time of mean helio» 
centric conjunction In the present instance I find that 
the true heliocentric conjunction took place BC 7, Sep- 
tember 23, which 1s 129 days before the mean helho- 
centric conjunction , and that there were three geocentric 
conjunctions durmg the year BC 7, which took place as, 
follows — ; 

“Tne first conjunction took place June 7, m which 
Saturn passed 1° 4’ to the south of Jupiter, the second 
conjunction took place September 18, ın which Saturn 
passed 1° 2’ to the south of Jupiter, and the third con- 
junction occurred on December 15, ım which Saturn 
passed 1° 8’ to the south of Jupiter : 

“In the first conjunction tne pianets would have an 
elongation of about 73° to the westward of the sun, and 
would be seen during four or five hours ın the east ın the 
morning The second conjunction took place near the 
time of opposition with the sun, and would be visible 
during the whole night, so that ıt could not properly be 
designated as a star in the east any more than a star in 
the west In the third conjunction the planets would 
have an elongation of about 84° to the eastward of the 
sun, and could therefore appear only as evening stars- 
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planet, and consequently no one of these three con- 
junctions could have been very congpicuous,jn the 
heavens The first cpnjunction was the only one that 
was visible in the east, but ıt occurred nearly three years 
before the death of Herod, it coyld hardly be said to 
satisfy the conditions required by the nairative No other 
conjunctions of Jupiter and Saturn could poss#ly occtir 
till about twenty years lat®, so that we may conclude 
with a light degree of probability that the phenomenon 
alluded to in the Bible was not occasioned by a con- 
Junction of Jupiter and Saturn Sinc@ the planet Mars 
1s a conspicuous object when near its opposition with the 
sun, it may be well to inquire whether a conjunction of 
Mars and Jupiter might not qecasion the phenamenon 
referred to But since Mars is conspicuous only near 
its opposition with-the sun, it is evident that any con- 
Junction when in that direction would appear as a star 
in the west as much asgn the east, and consequently it 
would not fulfil the required conditions There was, 
however, a conjunction of Marsand Jupiter on March 5, 
Bc 6, but at that the planet’s elongation was only 18° 
to the eastward of the sun, and consequently could have 
been visible only in the west But Mars was then so far 
‘from the earth, and so neatly m cohjunction with the 
sun, that the conjunction would be wholly invisible At 
the same time Saturn was not very far from Jupiter, and 
hence it was said there was a triple conjunction of the 
planets Mars, Jupiter, aud Saturn in the spring of BC 6 
“Itis evident without calculation there could be no 
conspicuous conjunction of Venus and Mars atany time, 
because Mars is not a conspicuous planet unless its 
elongation from the sun be greate: than the greatest 
elongation ever attained by Venus, so that ıt would be a 
waste of time and labou to enter into the computations 
of any such conjunctions ‘+ 
“It now remaims to inquire whether the two brightest 
planets of the solar system, Venus and Jupiter, might not 
have been in conjunch®n within a short time before the 
death of Herod, and constitute the phenomenon alluded 
to in the biblical nariative , for it was the beautiful phe- 
nomenon presented by these two planets when in con- 
junction last February that suggested this investigation 
Now the conjunctions of Venus with the sun occur with 
great regularity at intervals of about 584 days, while those 
of Jupiter at intervals of 399 days Moreover, ıt may 
easily be shown that all geocentric conjunctions of Venus 
and Jupiter must take place within about 60 days before 
or after Jupiter’s conjunction with the sun Therefore, by 
tabulating the times of Jupiter’s conjunction with the sun, 
we have only to investigate the longitude of Venus for a 
period of 60 days before or after that event in order to 
determine whether a conjunction of those planets will 
then take place Now I find Jupiter was in near con- 
junction with the sun BC 6, March 29, while Venus was 
mm conjunction on the preceding November 5, or 144 
days earher than Jupiter Venus was therefore past her 
greatest western elongation, and was moving towards her 
superior conjunction, and she would overtake Jupiter on 
May 8, when their mutual elongations from the sun 
would be 27° 44’ to the west At that time the heliocentiic 
Jatitude of Venus and Jupiter were 3°21’ and 1° 20’ south, 
while their geocentric latitudes were 1°40’ and 1° 8! south 
respectively It therefore follows that at the time of their 
geocentric conjunction Jupiter was only 32', or about the 
angular breadth of the moon to the northward of Venus, 
and as they were then to the westward of the sun, they 
would be visible only as a star in the east a couple of 
hours before sunrise These two brightest planets in the 
sky would therefore at the time of conjunction, BC 6, 
May 8, be apparently very close together and produce 
a striking and beautiful appearance The date also at 
which it took place being about 50 days less than two 
years before the death of Herod, harmonizes well with 
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is pPeobable that the mandate for the slaughter of the 
children of two years old and under was issued some 
months before his decease, and the hmut*of ttvo years 
would leave an ample margin for any uncertainty as to 
the tıme of the appearance of the sta: as related by the 
Magi 

“There were no otker‘conjunctions of Venus and Jupiter 
until the year BC 2, or nearly two years after the death 
of Herod, when there weie two conjunctions, one of which 
occurred @n August 31 and the other on October 4 The 
first of these was invisible on account of being too near 
the sun, but the second took plase when Venus was 
neatly at her largest elongation to the westward of the 
sun 

“Tf the preceding calculations, and the references based 
on them, are correct, ıt follows that Christ was born as 
early as Ma in the year BC 6, andif He was crucified 
ag the time ofethe paschal full moon, which occurred on 
a Friday, ıt must have taken place on April 3, in the 
year AD 33 And since any given phase of the moon 1s 
repeated on the same day of the week, and also within 
two days of the same time of the year, at intervals of 
334 lunations, or 27 years, ıt follows there was no paschal 
full moon on a Friday between the years AD 6 and A D 
60, except the one on April 3, aD 33, whence it would 
seem to follow that Christ was thirty-eight years old at 
the time of His crucifixion and death, and this would 
vindicate the sagacity of the Jewish doctors, who had 
recently affirmed that He (Jesus) was not then fifty (forty) 
years old ” 
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FUJISAN* 


AH wno remember the beautiful plates illustrating the 
volume on “ The Great Earthquake of Japan, 1891,” 
which was issued by the same authors a few months ago, 
wil welcome the fist instalment of a work which 
promises to illustrate, ın a manner worthy of the 
subject, the magnificent volcanic phenomena of Japan 
The present part contains ten plates, and 1s devoted to 
the illustration of the most famous and beautitul of ail 
the Japanese volcanoes—Fujisan The nymber of parts 
that the authors will publish will depend partly, we are 
told, on the encouragement they receive, and partly on 
the number of photographs that they have been able to 
secure during the past summer 

The photographs 1n the present part, which are all re- 
produced as permanent collotypes, 11 inches by 8 inches 
m size, are exquisite examples of what can be accom- 
plished by this method of illustration, and show that Japan 
1s certainly not behind any country in the world so far as 
the resources of the publisher go Where all are so ex- 
cellent, itis difficult to select any paiticular plate for 
especial praise, but pne of the most remarkable 1s cer- 
tainly Plate II, which gives a view over the great cloud- 
banks as seen from the summit of Fuj: Nothing can be 
more striking than the manner in which the effect of the 
great fleecy masses of vapour are reproduced, and here 
nothing whatever is lost fiom want of colour The plate 
of greatest scientific interest 1s perhaps the last, which 
shows the interior of the crater of Fuji—a gieat pit 600 
to 700 feet deep, with perpendicula: walls The sidesare 
built up of rings of variously-coloured rocks, while snow 
rests in the sheltered hollows The remaining pictures 
Ulustrate the sacred mountain as seen from different 
points of view, the graceful curves of its outline, the varia- 
tion in the distribution of snow on its flanks, and the 


» 

1“ The Volcanoes of Japan Partl Fuyisan” By John Milne, FRS, 
Professor of Mining and Geology, Imperial University of Japan and W 
K Burton, C E., Professor of Sanitary Engineering, Imperial University 
of Japan Plates by K Ogawa (Yokohama, Shanghai, Hongkong, and 
Singapore Kelly and Walsh, Limited, 1892 ) 
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“In the foreground, looking like a river, is the Lake o 








in these eight pictures e Hakone, at fke bick of which*are hills some 4000 feet 
As an example of these beautiful yews, Plate IW8— | high At tbe lowest gap in these hills ıs the Otome pass 
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‘ Fujisan fiom above Hakone ”—has been reproduced, In the background, overlooking both lake and mountains 


although necessarıly much of the delicacy of the original 
has been lost ın the process by which it has been copied 
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is the upper part of Fup This portion of the mountain 
1s particularly conical, with sides sloping at an angle of 
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30°, 1ts logarithmic sweep being lost behin® the interven- 
ing mountains The almost triangular potch in the 
snow-cap may possibly represent the, scarp that 15 sup- 
posed to have beeneformed by the great earthquake of 
1891, causing a strip of ground in unstable equilibrium to 
slip downwards” The reader sheuld compare this view 
with that given in Plate IX , which shows the lake, with 
the reflection of the mogntains behind, an@ the sfow- 
covered Fuji rising in the background This plate, and 
the view, Lake Kawaguchi, given on Plate V , are sp deli- 
cate and faithful in their portrayal of waterand atmos- 
pheric effects as to defy reproductio > 

No attempt has been made by the authors to produce 
a scientific treatise, the information contained ın the text 
being of a popular characte, and the reader 1 referred 
to the Transactions of the Seismological Society of Japan 
for more detailed information on the subjects treated of 
It ıs nevertheless true that the text published with these 
plates contains, as tle authors claim for it, information 
not readily obtainable from other sources The intro- 
duction gives a sketch of the volcanic phenomena of tlfe 
Japan and Kurile Islands, in which we are informed that 
the number of volcanoes still preserving their form, and 
with distinct craters, ıs one hundred, distributed as fol- 
lows —In the Kuriles 23, in Yezo 28,1n Honshu 36, and 
an Kiushiu and the Southern Islands 13 Of these no 
less than 50 emit steam, while 39 are distinguished by 
their beautiful and graceful outlines The number of 
great eruptions of which there 1s any published record 1s 
233, the greater frequency, as with earthquakes, having 
been during the colder months of the year One line of 
vents, which 1s more than 2000 mules long, begins in 
Kamsatka, passes through the Kuriles, Yezo, and down by 
Honshu to the ever-smoking Asama Here itis Joined 
by a hne branching away te the south-west, which runs 
through the great Fuyisan and Oshima, till ıt reacheg the 
Ladrones, a distance of 1200 miles The last line begins 
at, or near, the gigantic crater of Mount Aso, and extends 
1300 miles througlf Formosa to the Philippines Ex- 
tremely basic rocks ate rare, but so far as observations 
have gone, ıt may be said that the lava poured out from 
the northern vents 1s more acid in composition than the 
southern All are magnetic, and lavas that will turn a 
compass-needle through 180° are not rare By their 
decomposition, the soil of the country 1s in many places 
so filled with grains of magnetite, that a magnetized knife 
passed over the gravel of a gaiden path will be covered 
with a brush of this unoxidizable material 

The twelve pages devoted to the description of Fyyisan 
are replete with interesting information The word Fuj 
as said (on the authority of the Rev John Batchelor, of 
Sapporo) to be a corruption of the Ainu word Auchz, 
which is the name of the “ Goddess of Fire” Professor 
Milne ascended the mountain in 1880, and found that it 
was not quite extinct, as is usually supposed, for small 
quantities of steam were detected by him issuing through 
the ashes on the eastern side of the mountain Just outside 
the lip of the crater Von Fritsch and Ludecke have 
shown the lavas composing Fuj to be dolerites, and 
analyses by several cnemists are given in thiswork The 
beautiful and symmetrical outlines of the mountain are 
well known, but on the south side of the mountain there 
1s an excrescence, at a height of gooo feet, which was pro- 
duced by the last great eruption in 1707 The iecorded 
eruptions of the mountain aie as follows —BC 301, 
294, or 286, and AD 799, 802, 864, 937, 1021, 1082, 1329, 
1560, 1627, 1649, 1700,and 1707 Professor Milne records 
the inteiesting observations made by him with a tro- 
mometer or tremor-measuie during a stay of five days on 
the top of Fu These observations tend to prove that 
the great mass of the mountain actually yields to force of 
wind playing around its summit The height of Fuysan 
1s proved by various observations to lie between 12,400 
and 12,450 feet 
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The authors axe to be congratulated on the excellence 
ofthis first instalment of a work which promises to be 
one of great scientific value JWJ 





THE GALILEO CELEBRATION AT PADUA 


T HE celebration of the three hundredth anniversary 
e of the day qn Which Galileo began his labours as a 
Professor at the University of Padua was even morg 
successfuJ than had been anticipated Its success was 
in evel way worthy of the large number of scientific 
men who asgembled to do honour to Galileo’s memory, 
and of the great institution with gvhich, as it remembers 
With veneration and pride, he was so intimately 
associated 

On December 6 the Rector, Prof C J Ferraris, 
re@eived in one of the courts of the old University, 
adorne@l everywhere with portraits of the most illustrious 
psofessox’, delegates from the Unyversities, the poly- 
technic schools, and Italian and foreign Academies, 
amounting to nearly a hundred, and amongst them many 
of those who shed most lustre on cpntemporary science 
The Universitv of Cambridge was represented by Prof 
George Howard Darwin, F R S , who also represented the 
Royal Society as Mr Norman Lockyer, its delegate, had 
been prevented from attending The University of Oxford 
by Prof E J Stone, the Royal College of Physicians, 
London, by Sir Joseph Fayrer, F RS , the Chemical 
Society and British Association by Prof, Ludwig Mond, 
FRS , the Harvard University, Cambridge, USA, 
by Prof William James, and the Princeton University by 
Prof Allan Marquand, the University of Lund by,Prof 
R A WV Holmgren, the Astronomical Observatory of 
Raris by its Director, Prof F Tisserand , that of Berlin 
by Prof W Foerster, the Polytechric Schools of Berlin 
Karlsruhe, Monaco, Brunswick, Stuttgart, by Profs, 
Lampe, Keller, Sohncke, Blasing, Lemcke , the Univer- 
sity of Gottingen by Prof Voigt, that of Budapest by 
Prof Lanczy, that of Dorpat by Prof Schmourlo , that 
of Lausanne by its Rector, Prof Favey , the Academy 
of Pans by Prof Ganel, the Faculty of Letters at 
Grenoble by Prof de Croyals, the General Council 
of the Faculty at Nancy by Prof Molk, &c,&c There 
were also delegates from the towns of Florence, Pisa, 
Venice, and representatives from the foremost Italan 
Universities, Academies, and Technical Schools 

The great academical celebration took place on 
December 7 ın the large hall of the University, ım the 
presence of the *Hon Ferdinando Martm, Minister of 
Public Instruction, who represented the King of Italy 
The ceremony was begun with a discourse prepared 
foi the occasion by the Rector Magmifico, and devoted 
principally to a cordial expression of thanks to the King 
and to the Minister who represented him, to the 
foreign and Itahan delegates, and to the ladies of 
Padua, who had given the University a most 
beautiful banner,*on which were vatious emblems mdi- 
cating the history of the University, the genealogical 
tree of the Galileo tamily, and the anctent imscription 
above the door of the Unniversity—Gymnaseum omnium 
disciplinarum 

Next came the commemoration of Galleo by Prof 
Antonio Favaro, who has for nearly fifteen years devoted 
himself almost exclusively to the study of the life and 
works of Galileo, and to whom was confided by the 
Government the care of the national edition of the 
philosopher’s works, under the auspices of the King of 
Italy The orator kept his discourse within the limits 
marked out for him, speaking chiefly of Galileo at Padua 
Constrained to leave the University of Pisa, Galileo had 
een welcomed in that of Padua, where he found the 
“natural home of his mind,” a “theatre worthy of his 
talents” The conditions at Padua at that time were 
eminently favourable to Galileo’s work, for the Venetian 
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Senate granted the lecturers the utmost fiberty, and experi- 
mental methods, which could not be Marned from books, 
had been practised at the University for more than a 
century. Galileo had many opportunities for the develop- 
ment of his genius, both in the lecture-room and in the 
home, ın the preparation of scientific publications, and in 
the workshops of scientific instrument-makers both jn 

aduaand Venice To Venice he frequéntly went,attracted 
thither by the means it afforded him for study , by that 
grand arsenal which had already been sung “by Dante, 
and which in his reputed Dialogues is spoken of by 
Galileo with admiration , but above all by the advantages 
he derived from scientific intercourse with eminegt 
men who resided in the domimon The culmi- 
nating point of the discourse was naturally reached 
when the orator had to deal with the invenjion 
of the telescope, and with the ast®@onomuigal dis- 
coveries made by means of it, the immedjate result, of 
which was the recall of Galileo to Tuscany This did® 
not aid Galileo in his glorious career, or help to protect 
him from the attacks which were for a long time made on 
him by invidious ddversaries Even some of his own 
servants changed at once toimplacable and dangerous 
enemies, and at last he was involved ın all the miseries 
which sprang from the memorable lawsuit This led the 
orator to recall the fact that when the clouds assumed 
their most threatening aspect, the Venetian Republic, 
forgetting with real magnanimity whatever resentment it 
might have felt at Galileo’s abandonment of his chair at 
Padua, offered to re-appoint him, and to print at Venice 
the work which had brought upon him so much trouble 
He said also that a pleasant memory of Padua must have 
passed through the mind of the prisoner of tHe Holy 
Office, when there came to him his only comfort, the 
message from the favourite of his childhood, the nun who 
in Padua had tenderly cared for him during the first ten 
years of his youth 

After Prof Favaro’s oration discourses were delivered 
by the foreign delegates, Holmgren, Fayrer, Darwin, 
Tisserand, Lampe, Keller, Foeister, Sohncke, Blasing, 
Lemcke, Farey, Lanczy, Schmourlo, and by [tahan 
delegates, Nardi-De1, Mantovani-Orsetti, and Del Lungo 
Then followed the conferring of University honours, of 
which seven had been set apart by the Council 
for seven men of science, one for each nation, all 
distinguished for their devotion to the studies in 
which Gahleo excelled, viz Schiaparelli, Helmholtz, 
Thomson Newcomb, Tisserand, Biedichir, and Gylden. 
The degree of philosophy and letters was given to the 
Minister Martını , of natural philosophy, and philosophy 
and letters, to the leading delegates The ceremony was 
closed by the inauguration of a commemorative tablet in 
the large hall 

Of the other festivals connected with the celebration ıt 
would be out of place to speak here, and ıt will be better 
to add a list of the publications which have been issued 
on the occasion The oration read in the Great Hall by 
Prof Favaro has been published, with the addition of 
twenty-five facsimiles of documents containing the vari- 
ous decrees of the Senate concerning Galileo, the date of 
the early prelections given by him at regular intervals, 
several autographic records of Galileo, chosen in order 
to give a more exact idea of what are the most precious 
materials for his biography, the frontispieces of the varı- 
ous publications issued by Galileo, or relating to the 
tme of his sojourn in Padua, the geometric and muli- 
tary compass, the writing presenting the telescope to 
the Doge, and the first observations of the satellites 
of Jupiter, A portrait of the gieat philosopher, from 
a painting which represents him at the age of forty, taken 
1n 1604, 1s prefixed 

By favour of the University there have also been pub- 
lished two other works, one containing all the notices of 
the studies at Padua in 1592, the othey proving which 
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was the house inhabited by Gahleo and the place in 
which he made his astronomical observations The 
anciente Academy of Padua, among whose founders 
Galileo 1s numbered, has issued a*publication in which 
are collected several works dedicated to his memory , and 
the students of the Uftiversity have sought to perpetuate 
theerememprance of this festival by the publication of a 
“unique number,”* bringing gogether all the documents 
relating to the sojourn of Gahleo in Padua, collected from 
all qharters These publications will serve as suitable 
memorials of a gręat and most interesting celebration 

. ANTONIO FAVARO 


s SIR RICHARD OWEN 


It is with great regret that we record the death of Sir 

Richard Owen He died on Sunday, after a lingering 
ulness, at Sheen Lodge, Richmond Park, in his eighty- 
minth year In publishing his poftrait in the series of 
Scientific Worthies ” (NATURE, vol xx p 577) we have 
already presented an estimate of his work and of his 
place in the history of science It 1s only necessary now, 
therefore, to recall some of the leading facts of his 
career e 

He was born at Lancaster on July 20, 1804, and received 
his early education at the grammar school of his native 
place Afterwards he matiiculated at the University of 
Edinburgh as a medical student In 1825 he joined the 
medical school of St Bartholomew’s Hospital, London, 
and in 1826 he took his diploma at the Royal College of 
Surgeons His professional studies having been com- 
pleted, he began to practise ın Serle Street, Lincoln’s Inn 
Fields , but the bent of his mind was towards purely scien- 
tific investigation, and he soon had a good opportunity of 
exercising his powers Dı Abernethy, with whom he had 
a@ed at St Bartholomew’s as a dissector, had recognized 
his ability , and, ın accordance with tne advice of this 
famous surgeon, he was invited ın J828 to undertake the 
task of cataloguing the Hunterian collection at the Royal 
College of Surgeons The invitation was accepted, and 
in 1830 the first catalogue of the invertebrate animals in 
spirits was published Inthe same year Owen read at 
the first meeting of the Zoological Society’s committee of 
Science a valuable papei on the anatomy of the orang- 
utan, and afterwards he made many important contri- 
butions to the Society’s Transactions and Proceedings 
He was also well known as a reader of papers before the 
Medical Society of St Bartholomew’s and the Medical 
and Chirurgical Society of London In 1832 appeared 
his well-known essay on the Pearly Nautilus (Vauésius 
Pompilius), in which he gave most striking proof of his 
power of interpreting the facts of natural history in a 
thoroughly philosophical spirit = 

Before he was thirty years of age Owen had achieved 
so good a reputation that ın 1834 he was appointed to 
the newly-established chair of comparative anatomy at 
St Bartholomew’s Hospital Two years afterwards he 
succeeded Sir Charles Bell as professor of anatomy and 
physiology at the Royal College of Surgeons, and he was 
elected to the newly-established Hunterian professorship 
at the Hunterian Museum Healso became conservator 
of the Hunterian Museum on the death of Mr Chft, 
whose daughter he had married He had gradually been 
withdrawing from the practice of his profession, and 
ended by devoting the whole of his time and energy to 
scientific work 

His connection with the Royal College of Surgeons 
lasted for twenty years, and dunng this period he 
achieved results which placed him in the front rank of 
original investigators In the articleto which we have 
referred we have already indicated the nature and import- 
ance of these results, and need not go over the same 
ground again It must suffice to mention the comple- 
tion, in five volumes, of his catalogue of the Hunterian 
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collection, his “ Odontagraphy” , his Lectures on Com- 
parative Anatomy and Physiology , his “ Archetype and 
Homologies of the Vertebrate Skeleton” , hi8 memoirs on 
“ The Nature of Limbs” and on “ Parthenogen@#is”, his 
monograph of British fossil reptiles , and his papers on 
the fossil birds of New Zealand, and on some fossil 
mammals of Australia In 18865 he was appointed 
Superintendent of the Department of Naturak History in 
the British Museum Hew splendidly he fulfilled the 
duties of this position all the world knows He fought 
steadily and earnestly to obtain proper accommodation 
for the magnificent collection placed under his charge, 
and to him, more than to any one, Great Britain owes 
the fact that this particular set of her scientific treasures 
1s now so securely preserved and so finely displayed 

The practical duties of his office were not allowed to in- 
terrupt his scientific researches, and year after year he 
continued to give fiesh evidence of the astonishing range 
of his knowledge and of his remarkable Capacity forfar- 
reaching and brilhant generalization Among the 
writings of this period are his Manual of Palzeontologys 
and his memoirs on the classification and geographical 
distribution of mammals, on the British fossil reptiles of 
the Liassic formations, ichthyosaurs and plesiosaurs, on 
the British fossil cetacea of the RedeRag, on the British 
fossil reptiles of the Mesozoic formations, pterodactyls, 
and on the fossil reptiles of South Africa 

In 1883 he resigned his official position, but he did not 
cease to interest himself in the studies in the prosecution 
of which he had displayed so commanding a genius In 
1884 he issued in three volumes his great “ History of 
British Fossil Reptiles,” and until a comparatively recent 
date he submitted to the Reyal Society from time t¢time 
papeis embodying the more important results of his 
labours, 

In the couse of his long caree: Owen*did much good 
service as a member of various Commissions, and if1s 
scarcely necessary to say that honours of many different 
kinds were conferredarpon him About these matters we 
have given all necessary information in our previous 
article Owen was very far from being content merely 
with the collection and classification of facts , he sought 





also to bring out the ideas in which his facts seemed to 
him to find their ultrmate significance He was unable 
to adopt the theory of evolution as presented by Darwin, 
but his researches did much to prepare the way for the 
general and rapid acceptance of Darwin’s hypothesis, 
since it was felt that there must be some strictly scientific 
explanation of the affinities by which he had shown vast 
groups of animal forms to be allied to one another Apart 
altogether from its speculative aspects, his work 1s um- 
versally acknowledged to be of high and enduring value, 
and there can be no doubt that he will rank among the 
strongest and most impressive figures in the intellectual 
history of the nineteenth century 

He desired that his body should be buried beside that 
of his wife in Ham Chuichyard, and his wish 1s, of course, 
to be complied with At the funeral, which will take 
place to-morrow (Friday), there will be representatives of 
all the learned societies with which he was connected 





NOTES 


HE followmg memorial, numerously signed, has been pre- 
sented by Sir Henry Roscoe tothe Right Hon the Earl Cowper, 
Chanman of the Royal Commission on the Gresham Univer- 
sity —-The undersigned desire hereby respectfully to record 
their strong opinion that the founcation of a Teaching Univer- 
sily for London, without due provision being made for higher 
Education and original Research, would be unworthy of the 
Metropohs, and would entail the neglect of an admirable op- 
portumity for promoting the advancement of Science and 
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Learnng The signatures cannot fail to command attention. 
Tha, following learngd Societies are represented by their Presi- 
dents ~-The Royal “Society, the British Association for the 
Advancement of Science, the Royal Dublin Society, the Royal 
Soctety of Edinburgh, the Iron and Steel Institate, the Physical 
Society, the Institution of Electrical Engineers, the Institute of 
Mechanical Engineers, the Chemical Soctety, the Royal Horti- 
efitural Society, the "Pharmaceutical Society of Great Britain, 
and the Institute of Chemistry of Great Britain and Ireland® 
Eton College, Harrow School, Rugby School, and St Paul's 
School aie represented by their head-masters There are also 
representatives Of the University of Oxford, Cambridge, Edin- 
bi&gh, Glasgow, Aberdeen, and St Andrews, the Victoria 
University, the British (Natural History) Museum, the Royal 
College of Science, London, University College, London, 
Masën College, Rirmingham, Durham College of Science, Firth 
College, Bpefield, University College, Dundee, University 
Coflege, Brist81, City and Guilds of Lond8n Central Institution 

the Royal College of Science, Dublin, and the Pharmaceutical 
Society of Great Britain A special group of signatures con- 
sists of the names of a number of Fellows of the Royal Society. 


Str Josepa Lister, Sir Hemy Roscoe, and Prof Ray 
Lankester, will represent the Royal Society at the Pasteur cele- 
bration in Paris on the 27th inst Captain Abney has been 
invited to represent the Society at the roth anniversary of the 
American Philosophical Society in May 1893 


We are glad to see that a movement has been started for the 
purpose of securing that due honour shall be done to the memory 
of Jean Servais Stas, one of the most illustrious of mbdern 
chemists It 1s proposed that a new edition of his writings shall 
be issued, his memotrs, notes, and reports being grouped in their 
proper order, and that a commemorative monument shall also 
be erected An influential committee, representing science 1n 
all parts of the world, has been a ppointed to take the necessary 
steps Subscriptions willbe received by M L Errera, 1, Place 
Stéphanie, Brussels 


THE Committee of the International Electrical Exhibition 
to be held at Milan in 1894 proposes, according to La Lumière 
Elects que, to offer a prize for the most important invention or 
discovery in the province of electricity, especially ın connection 
with the transmission of energy to a great distance, and tts dis- 
tribution and transformation for industrial uses 


SUCCESSFUL experiments have been made in France relative 
to the introduction of telephones for use ın warfare The tele- 
phonists are organized in sets of two men, each set being pro- 
vided with equipment for a mile lne The very simple 
receiving and transmitting apparatus are attached to the military 
cap, and the wne ts on reels in a sort of bieast-plate, the whole 
being so light that a man’s ordimary equipment weighs less than. 
sıx pounds £ 


THE tunnel at Niagara Falls ıs finished, and the power plant 
will be ın operation by next March Itis expected that a cur- 
rent of 45,000 electric horse-power will be transmitted from 
there to Buffalo, and 30,coo to other points 


M MAURICE MALLET, in L’ Aéonazce, describes what he 
claims to be the longest balloon ascent on record Hus 
balloon, ‘* Les Inventions Nouvelles,” started from the gasworks 
of La Villette, Paris, on October 23, and the voyage terminated 
at Walhen, in Central Germany, at 6am on the 25th, after a 
total journey of 36 hours 10 minutes above ground The flight 
yas interrupted several times by the snow which fell in the higher 
regions of the atmosphere When lower strata were reached, 
the snow melted, and the balloon regained its ascending power 
During one of these descents it was stopped and examined by 
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a Prussian gendarme, who had followed ıt at #gallop for some 
distance The route passed over part of Belgium, the Taunus 
and the Odenwald, and the towns of Metz and Frankfurt were 
recognized ın passing 

THE “ Annals of the Harvard College Observatory ” contain 
a discussion by H H Clayton of the cloud observations made 
at Mr A L Rotch’s observatory at Blue HA}, Massachusetts 
Oné of the most noticeable facts brought out by the measurements 
of cloud heights and velocities, which have been cénducted 
with great cae, is the difference in height between the same 
clouds in summer and winter, the clouds, with few exceptions, 
being lowest ın winter The bases of the cumulo-nimbus clouds, 
however, are generally lower in summer, while, at the same 
time, their tops are higher than in winter. The heights of the 
different clouds were found to maintain an almosigconstant rat 
toeach other The mean velocities recorded showedgtht the 
entire atmosphere move#twice as fast m winter as fn summer ° 
The mean velocity of the highest clouds in winter was about 
100 miles an hour, the extreme velocity amounted to 230 miles 
an hour, from which it “appears that the upper currents are 
much moře rapid over America than over Europe, which pos- 
sibly explains the greater velocity of the storms ın America 
As regards the directions of cloud movement, the tables show 
that from the highest clouds to the earth’s surface, the prevatl- 
ing wind 1s west, above 4000 metres more than 90 per cent of 
the obsei vations show the clouds fiom some point between south 
west and north-west inclusive In the cirrus and the cumulus 
regions, and near the earth’s surface, the prevailing direction is 
from a Nttle north of west, but in the intermediate levels, from 
a little south of west, the excess of the southerly component, 
mn these regions being possibly due to the influence of 
cyclones 


THE weather durmg the past week has been generally very 
dull, and scarcely any rain has fallen over the southern parts of 
the kingdom Butween Friday and Monday there were several 

- depressions to the northward of our islands, passing in an easterly 

direction, which caused very severe gales and high seas on the 
coasts of Scotland, the difference on pressure on Sunday between 
the north and south of our islands being more than an inch, 
During the first part of the period the temperature was un- 
usually high for the season, the maxima exceeding 55° in 
some parts, and the night minima were occasionally higher 
than the average daily maxima for the mogth, subsequently, 
however, a decided fall occurred, with fog and mist in most 
parts of England, while ın Scotland hail and sleet showers 
were experienced The Weekly Weather Report of the r7th 
instant shows that for that period the temperature was from 2” 
to 4° above the mean Rainfall exceeded the mean in the north 
of Scotland only, and just equalled ıt in the north of Ireland, 
in all other parts there wasa deficiency Bright sunshine was 
much less prevalent than during the preceding week, although 
1m most parts of England the amount exceeded the average 

Pror CoLE writes from Dublin that the afterglow in the 
west and zenith on Saturday, December 17, was of a superbly 
brilliant character Mr. R Langton Cole observed that in 
London on December 15 the whole sky was covered by the 
glow, which was deeper all round towards the horizon 


| 





AN interesting lecture on “Water and Wate. Supply” was 
delivered last week at the London Institution, by Major L 
Flower, of the Sanitary Institute As an instance of the 1m- 
portant part which water played in the economy of nature, he 
mentioned that if a man weighing 140 lbs were placed under a 
hydraulic press and squeezed flat, the result would be 105 Ibs 
of waler and only 35 lbs of dry residue, which was a fact for 
conceited people to reflect upon Major Flower gave some 
teresting facts about the rainfall of England It 1s, of course, 
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highest ın mountnous districts, the maximum fall being found 


in Cumberland, where the record for six years shows an 
annual raingajl of 1652an The lowest ın England 1s between 
Biggleswade and Bedford, where ıt reachesgonly 201n London 
and the east coast average about 251n Speaking of drinking 
water, Major Flower said fhe best way to get it was to bottle 
it at the fountagn head and have it delivered ın bottles, which 
had been done already and might besdone to a greater extent m 
the future 
Mr W F Howtcerr writes to us from Pahtatua, New 
Zealande—“ Can you inform me what is now sold in England 
as gum arabic? I used to be able to buy a soluble gum , what 
I get now ıs the same in appearance, but it will not dissolve It 
swells up, truly, but wil not fomm a homogeneous filterable 
solution It would bea great boon to small buyers if such 
things were sold under their proper names Am I right in sup- 
posing that since the’Soudan trouble gum arabic has disappeared 
fom commerce ?” 
VERY interesting report on artesian bormg, by Mr 
J W Boultbee, 1s mecluded m the volume contaming the 
annual report of the Department of Mines and Agricul- 
ture, New South Wales for the year 1891 Mr Boultbee 
shows that, as a rule, artesian waters are suitable for 
irrigation purposes, only those heavily charged with salt or 
alkaline matters bemg unsuitable, and he can see no reason 
why such irrigation should not be an element of immense 
value, deserving zhe utmost consideration ır. connection with the 
development of that north-western portion of the colony, where 
the fertilty and recuperative powers of the soil are so wonder- 
fully illustrated ty the growth of feed after rainfall at the proper 
season The average quantity of water required for the 1r- 
ngation of grain crops, based upon the experience of other 
countfies, may be roughly estimated at 72,600 cubic feet, or 
543,485 gallons per acre One inch of rain would equal 3630 
cubic feet, or 22,622 gallons peracre Agrainfall of 20 inches 
would therefore yield 72,600 cubic feet, or 543,485 gallons per 
acre 640 acres would consequently iequire 46,464,000 cubic 
feet, or 347,830,400 gallons upon them as an equivalent to 20 
inches of rain When it ıs considered that the flow per diem 
from the Native Dog Artesian Bore, 45 miles from Bourke, is 
approximately 2,000,000 gallons per diem, or 730,000,000 
gallons per year, ıt will be seen that upon the foregoing basis a 
supply of water equal to a rainfall of 40 inches per annum, per 
640 acies 1s available, or that an area of considerably over 1280 
acres can be supphed with water equalling a rainfall of 20 inches 
per annum 


Tue Cambridge Local Lectures Syndicate have just issued 
an announcement of their next Summer Meeting of University 
Eatension students, to be held at Cambridge in August, 1893 
The programme 1s a large and varied one, and a numbei of 
well-known lecturers have already promised their services 
Among the scientific rlecturers we notice the names of Sir 
Robert Ball, Sır H E Roscoe, Mi Pattison Mun, and several 
of the best known of the Cambiidge Extension lecturers Cam- 
bridge has always laid great stress on the importance of pro- 
viding, as far as possible, practical work in science as well as 
theoretical teaching It has seldom been found possible to 
arrange much practical work in connection with the lectures 
given in the provinces, chiefly on account of the difficulty of 
finding laboratory accommodation But students who can 
spare a fortnight—or, better still, a month—have now the op- 
portunity of coming to Cambridge and seeing, at any rate, 
something of the resources of the University laboratories Even 
two or three weeks’ work ina well-equipped laboratory may 
easily be a revelation to astudent who has hitherto learnt his (or 
her) science from books or lectures The laboratory work has 
always formed an important and highly apprectated part or the 
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Cambridge Summer Meetings Next year np less than five 
practical courses are prémised, viz in physics, chemistry, 
botany, physiology, and palzontology, thus proveding for a con- 
siderable variety of taste, and for the accommoddti®n in the 
laboratories of a fafly large number of scientific students 
Another feature in the programme 1g an entire novelty It is 
proposed to give a series of short courses of lectures on the 
growth of various sctences—astronomys “physic%, chemistry, 
and geology—to ulustrate “rom different pomts of view the 
methods by which discoveries are actually made, and science 
makes progress These will be accompanied by a short theoreti- 
cal course on scientific method The sciences selecte® only 
cover a small portion of the whole field, and some aspects of 
scientific method—such as classification—will obviougy scarcely 
be represented The organic sciences generally are left out, 
and may possibly form the groundwork of a similar scheme on 
some future occasion The idea of illustrating scientific method 
by the history of scienc@1s a familiar one, and is the basis, for ¢ 
example, of Whewell’s great books on ‘* The Philosophy agd 
the History of the Inductive Sciences ” Few men, however, pos- 
sess the encyclopaedic knowledge of science which Whewell had, 
and the progress of sctence since his day would make such a task 
as he undertook well nigh ampossible fowa more modern writer 
The Cambridge Syndicate do not attempt to find a Whewell, 
but hand over the history of each science to competent special- 
ists, and hope to give real unity to the whole by the lectures on 
method, in which the lessons taught by the history of the 
various sciences will be brought into a focus, and made to lead 
up to general principles The experiment 1s certamly an n- 
teresting one, and we shall watch with some interest to gee how 
1t succeeds The programme includes also lectures on history, 
literature, art, and other subjects But we have dwelt only on 
the science as being of special interest to our*readers 

In the Herz oscillator, as used hitherto, the spark discltarge 
of a Rhumkorff has been produced in air between two balls 
MM _ Sarasin and de h Rive lately thought (Arch de Sctences) 
to place the balls in an insulating Itquid, and they find that this 
gives a more intense effect in the resonator Olive oil does 
best , oil of turpentine, liquid paraffin, and petroleum were also 
tried Placed near the oscillator the resonator gives quite a 
bright spark, and at about 30ft distance, with a resonator of 


large diameter, the spark 1s strong enough to be visible a good 
way off 





ATTEMPTS are being made to create a silk-producing industry 
in the district of Nicolaieff, in South Russia and, according to 
the Bittish Vice-Consul at Nicolateff, the result 1s not unlikely 
to be satisfactory He says that the mulberry tree, for the 
growth of which the soil and climate are well adapted, flourishes 
wherever it 1s planted, and that with very little trouble or ex- 
pense every little plot of ground, now yielding nothing more 
than a crop of weeds, might in a short time be transformed into 
aremunerative feeding-ground for the silkworm The matter 
has been taken in hand by a society, and every encouragement 
1s given to the peasants and poorer classes to take advantage of 
the opportunities provided for them If seriously followed up, 
the scheme may, the Vice-Consul thinks, prove a source of 
revenue to many a poor family, and eventually be the means of 
establishing a large and flourishing industry 


AT arecent meeting of the Trinidad Field Naturalists’ Club 
there was some discussion as to the question whether the bite 
of the tarantula (Mygale) spider 1s poisonous Mr C W 
Meaden, writing to the Club’s journal on the subject, describes 


an incident which came under his own observation Early in 


e 
prisoners on the heel and then scamper away, which it did with 
safety to ıtself, although chase was made after ıt The spider 
seemed to be ım an Angry mood at being disturbed ın a favourite 
haunt for food and shelte: The bite drew bbood,eabout two or 
three drops A Trinidad labourer’s foot ıs thiek enough almost 
to resist an auger, yet the spider managed to penetrate, so it 
may safely be asserted ıt was in earnest Immediately the bite 
Was given a shout went*up, “ The man 1s bitten by a big black 
spider—a tarantula!” This made the bitten one almost franttc 
with fright, and he cried out piteously, ‘‘ Me God, me go die 
m gaol, me God,” &c Mr Meaden took him to the infirmary, 
some 300 yards distant, and the sufferer carried his heel in his 
hand, z e hopped all the way His foot was fomented with hot 
water, and spirits of ammonia were applied, with the addition 
of a httle liquid ammonia, and he received a dose of ether 
mixture About two hours afterwards he ate his dinner heartily 
and slept well St night He complained of no pain m the 
morning, "aral went to work as usuale There was no local 


swelling or inflammation, and but little pain at anytime = Fnght 
was the only ull effect 


SoME interesting results in application of cold have been 
recently recorded Thus M d'Arsonval has found that while 
with rising temperature, microbes die before soluble ferments, 
with lowered temperature the opposite occurs The invertine of 
beer yeast cooled to — 40°C , does not lose its power, but it 1s 
destroyed as a ferment at ~100° On the other hand, the 
yeast ıtself cooled to — 100° 1s still active M Raoul Pictet 
has lately observed that at -150° all chemical reaction 1s 
suppressed Thus, if sulphuric acid and potash are brought 
together at this temperature, they do not combine AtMUs 
paper, Tatioduced, keeps its colour Curtously, it is possible to 
restore their energy to these inert substances, by passing an 
electiic current, and the current passes readily whatever the sub- 
stances, at — 150° all bodies are good conductors The 
disappearance of affinity at a low temperature can be utilized to 
get absolutely pure substances, and M Pictet has thus obtained 
alcohol, chloroform, ether, and glycerine 


SoME good notes on the Shuswap people of British Columbia, 
read before the Royal Society of Canada by Dr George 
Dawson, F R S., are now printed in the Soctety’s Transactions, 
and have also been issued separately In an interesting section 
on the superstitions of the Shuswaps he notes that they have a 
singular 1dea about certain small hzards A man who sees one 
of these creatures ® supposed to be followed by it wherever he 
may go during the day, till at length, when he 1s asleep 
during the following night, it finds him, and entermg his 
body, proceeds to eat out his heart, so that he quickly dies The 
late Mr Bennett, of Spallumsheen, told Dr Dawson ın 1877 
that the Indians employed by him ın making a ditch for pur- 
poses of irrigation, on coming into camp 1n the evening, would 
jump several times over the fire in order to lead the possibly 
pursuing lizard to enter the fire and be destroyed in attempting 
tocross He also noticed that they carefully tied up the legs of 
their trousers when retiring If while at work durmg the day 
they saw one of these little lizards, which appeared to be 
abundant in that locality, ıt would be caught in a forked twig, 
the ends of which were then tied together with a wisp of grass 
and the butt end of the twig afterwards planted in the soul Thus 
treated, the lizard soon died and become a natural mummy If 
during the progress of the work any one found and carelessly 
tossed aside one of these lizards, the Indians would throw down 
their tools and search dihgently until they found it, and secured 
itin the manner just described Dr Dawson thinks that this 


the present year he had a gang clearing some land afte: burning, “superstition must be widespread among the Indians, for it was- 


and on visiting them one afternoon he saw a black tarantula 
dart from a heap of bush and deliberately bite one of the 
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afterwards related to him in identical form bya man of the 
Nicola River, who further pointed out a small lake, singularly 
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situated on the summit of a high ridge about a mile and a half 
south of the mountain named Za-kwas’ ki, as a noted resort— 
possibly the only place known to the mfn—of this pecwhar 
animal He desgribed ıt as being a few inches in length and 
nearly black Za-kwas’-k1, to which other stories attach, 1s 
south of Nicola ‘River, at the source of the Nicoamen River 


A COMMON impurity in many seeds which are used as food 
for live-stock 1s the seed of corn-cockle (Abs ostemma githar go 
Notably ıs this the case on the Continent, and especially in 
Hungary, where the refuse from the machines used Ingleaning 
grain consists chiefly of cockle-seed, and ıs largely used in 
feeding swine It appeags, as a rule, to have no ill-effect upon 
these animals Upon other anımal, however, ıt sometimes his 
serious and even fatal effects, especially upon calves and dogs 
According to Kobert (Zandw Centr alblt Provinz Posen, 19) it 
would appear that the seeds contain a glgcoside—sapénin ; 
C3H5,0,,,—which acts as a poison etther when egten in the 
form of cochle-seed owhen introduced into the blood Varidus * 
animals are affected in different degrees, but dogs, cats, and 
birds soon die when fed upon the seed The poison decomposes | 
the blood, dissolving the red corpuscles, and also destioys the 
sensitive albuminoid portion of the nerve elements Heating to | 
50°C decomposes the saponin, and renders the seed harmless, 
Since this glucoside 1s found to lie only just below the surface of i 
the seed, Kobert suggests that the seed should be coarsely ground 
and the outer husk separated , to cook the meal would be a still 
safer precaution, A good deal of cockle-seed comes into the 
port of Hull, chiefly, 1t 1s presumed, amongst grain which has not 
been screened From such seed» as linseed it is removed by 
screcfing before Pressing, but ıt 1s too often found in the cake 
which resulls after the oil 1s expressed from the linsted é 
considerable quantity of cota-cockle 1s handled in Hull, what- 
ever its ultimate destination may be, and it sometimes occurs in 
feeding-stuffs in far too large a percentage to be considered as an 
accidental impurity Its use imadmuxture (as ım purity or otherwise) 
with other feeding-stuffs 1s strongly to be deprecated so long as 
there 1s the slightest risk attending its consumption by any dom- 
estic animal Tts detection is very easy, the peculiar rough husk 
ofthe seed being characteristic, the husk, after clearing with 
dilute sulphuric acid, and then with caustic soda, and examined 
under a low power of the microscope, will exhibit dark-red 
convoluted markings which distmguish ıt clearly from the husk 
of any other well-known seed 


Ir is a well-known fact that sea-anemones have a sense by 
which they recognize food This has been studied recently by 
Herr Nagel at the Zoological Station ın Naples, and he has 
endeavoured to localize ıt Among other experiments, a small 
piece of a sardine was brought carefully to the tentacles of one 
of these animals , the tentacle first touched, then others, seized 
the food and surrounded it, and the morsel was swallowed <A 
sumular ball of blotting-paper saturated with sea-wate1, brought 
near in the same way, was not seized If, however, the ball was 
soaked in the juice of fish, ıt was seized with the same energy as 





the piece of fish, but often hberated again after a tıme without 
bemg swallowed  Blotting-paper saturated with sugar acted 
hike the other, but more weakly, If saturated with quinine, it 
was refused, the tentacles drawing back On the outer surface 
of the body, as also in the part between the tentacles and the 
mouth, quinine had no effect, nor had coumarin, vanillin, or 
picric acid When a piece of meat was placed in or near the 
mouth of a widely-open antmal, no notice was taken of it , ıt was 
only seized when the tentacles were touched Thus the sense 
of taste seems to be inthese alone Cutting the tentacles did 
not evidently give pain, but these organs appeared sensitive fo 
heat and to touch, so that they appear to be the seat of three 
senses 
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MR JOHN Murray has published a fourth edition of Dr 
W Fream’s "Elements of Agrfculture” The work was 
originally issugd at tne beginning of the present year, and two 
editions were sold out before the end of January The third 
edition has for some tume been out ofeprint The book has 
now been thoroughly revised, and enriched with a completely 
new set of illustrations © 


A NEW edition of Dr John Cgsey’s “Sequel to the First 
Six Books of the Elements of Euclid” has been issued as a 
volum®’ of the Dublin University Press Series The work has 
been edited by Prof P A E Dowling, by whom it has been 
carefilly revised and considerably enlarged The editor has 
obtained much valuable aid from Prof Neuberg, of the Uni- 
versity ofeLitge y 

Messrs BLACKIE AND SON have issued a second edition, 
revised and enlarged, of Mr J McGregor-Robertson’s 
“Elementary Text-book of Phystology 5 


e A FURTHER communication concerning the nature and pro- 
pertes of hydroxylamine, NH,OH, ıs contributed to the 
Reeuerl des travaux chimiques des Pays Bas by M Lobry de 
Bruyn, whose isolation of the free base was described in our 
note of vol xlv p eo It may be remembered that pure 
hydroxylamine was found to be a solid substance, crystallizing 
in colourless thin plates or needles, which are extremely 
deliquescent So powerful indeed ts the affinity of hydroxyl- 
amine for water, that the crystals rapidly dissolve when exposed 
to the air, in the moisture attracted The crystals melt at a tem- 
perature of 33°, and the liquid boils at 58° under the reduced 
pressuge of 22 millimetres If the liquid ıs heated under ordin- 
ary atmospheric pressure 1m contact with the air, ıt explodes with 
great violence when a temperature between 60° and 70° 1s 
attamed , 1f the e&per:ment is carried out in a vessel from which 
airs excluded, the liquid may be heated as far as 90° without 
accident, regular decomposition into gaseous products occurring 
atthis temperature Explosion, however usually follows at once 
if this temperature ıs much exceeded, and generally alter a short 
time if the source of heat 1s removed as soon as the thermometer 
has reached go°, inasmuch as the decomposition which 1s 
mduced at this temperature 1s accompanied by evolution of heat 

The crystals are without odour They react with considerable 
violence with the halogen elements, the reaction in the case of 
chlorine being accompanied by production of flame , the products 
do not appear to have been investigated as yet beyond ascertain- 
ing the presence among them of the halogen acids Metallic 
sodium also vigorously attacks hydroxylamine, brilliant imcan- 
descence occurring Warm zinc dust reduces 1t to ammonia so 
rapidly, that if any considerable quantities are employed a 
violent explosion follows Highly oxidized compounds, such as 
potassium permanganate, chromates, bichromates, or chiomic 
acid react with crystals of hydroxylamine, as may be expected, 
in a most energetic manner, brilliant flame be1ng produced 
often accompanied by detonation Chlorates, perchlorates 
and bromates behave similarly in the presence of a drop of sul- 
pharic acid ~Hydroxylamine liberates 10dine from 1odie anhy- 
dride, and rapidly reduces iodates to 1odides Dehydrated 
sulphate of copper inflames in contact with the crystals of the 
base, and powdered nitrate of silver is reduced to metallic silver 

Addition of trichloride or pentachloride of phosphorus to the 
crystals likewise brings about igmition Hydrogen peroxide 
oxidizes hydroxylamine to nitrous acid These reactions, 
selected from a large number which M de Bruyn describes, 
amply demonstrate the remarkable chemical energy with which 
anhydrous hydroxylamine ıs endowed —_It 1s mteresting to learn 
that the melted substance 1s capable of dissolving a considerable 
volume of ammonia gas Moreover, carbon dioxide and sul- 
phuretted hydrogen are so soluble ın melted hydroxylamine that 
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viscous liquids are producedewhich remain hquid®even at — 10° 
As regards the preparation of the base, M de Brnyn has now 
succeeded in obtaining a hundred grams of the’ puge crystals 
from a httle more than g kilogram of the hydrochloride, by the 
method described ın our previous note above referred to 


THE additions to the Zoological Society's Gardens during the 
past week include ared and yellow macaw (47a Macao) ffom 
Central America, presented by’ the Rev T N Talfourd Major , 
two gold pheasants (Thaumalea picta? 9) from Chinaq an 
Alpine Chough (Pyrrhocorax alpinus), European, purchased 








OUR ASTRONOMICAL COLUMN, 


Comer HOLMES (NOVEMBER 6, 1892) —The following ephe- 
meris, taken from Astronomische Nachrichten, No 3131, gives 


the position for Comet Holmes for the ensuing week — 
. 


Belin, Midmght 
1892 RA (app) Begi Cpe Log» Log 4 è 
Dec 23 O 55 44 +34 192 
24 56 37 160 o 4050 © 3049 
25 57 31 129 
26 58 27 100 œ 
27 059 24 72 
28 I 0 22 45 04073 , 03167 
29 I Izl 34 19 


M Deslandres, in Comptes rendus fo. December 12 (No 24), 
informs us that on November 21 he obtained a photogiaph of 
this comet between toh 40m and 11h 20m Paris mean ume, 
showing distmctly “un commencement de dédoublement ” 
Owing to the bad weather no other negatives were takenguntil 
December 10, but although the time of exposure was an hour, 
the comet’s impression was not obtained, thus confirming the 
present eye observations that its intensity 1s slawly decreasing 


Comet Brooks (NOVEMBER 20, 1892) —-The followthg 
ephemeris of Comet Brooks 1s that obtained by Berberich, and 
varies a little fiom that given last week, as will be seen by com- 
paring the values for December 22, with those given last 
week — 

Bei len, Midnight, 


8 RA Decl Log 4 Log Br 

1098 hom s Ny 

Dec 22 14 26 9 +42 502 
23 14 33 2 44404 99211 ocOo880 5359 
24 14 41 35 46 344 
25 14 504I 48 316 99013 oo86r 618 
26 15 055 50 314 
27 15 12 26 52 329 98838 00845 675 
28 15 25 30 54 345 
29 15 40 21 56 344 9 8694 00831 726 


Swirt’s COMET —Kunowledge for December 1 contains three 
most interesting photographs of Comet Swift, taken by Prof 
Barnard at the Lick Observatory on April 4, 6, and 7 re- 
spectively These photographs, which are obtained from the 
original negatives after an enlargement of 2} times, show what 
good photographic work can be done even with small instru- 
ments when exposures are somewhat lengthened In this 





case a 6-1nch Willard lens of 31 inch focal length was strapped 
on to the tube of a 64-inch equatorial, and the exposures given 
amounted to 60, 65, and 50 minutes The ordinary driving- 
clock, combined with a slight hand movement at the eye end, 
were all that was required to compensate for the diurnal and 
proper motion of the comet ‘Lhe star trails on the plates 
pointed out then the comet’s proper motion Although these 
photographs were taken at such short intervals the changes re- 
corded are most striking, the pictures bearing very little hkeness 
to one another On this point Prof Barnard says “Had they 
been drawn by the most competent observer, most astronomers 
would leave their remarkable differences to the un-kilful hand 
ofthe artist, for there 1s absolutely no resemblance among them ” 
The photographs here referred to are from a series takenat Mount 
Hamilton, and ın examining them he mentions that ın the case 
of this comet he has been led to forcibly believe that mm a com- 
paratively short period there occurred a rotation of the tail 
*‘upon an axis through the nucleus ” 
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ULTRA-VIOLET §PECTRUM IN PROMINENCES—In_ the 
curent number of the Memorie della Società Degil: Spettroscoprsts 
Ttaliant, Prof G E‘Hale communicates a note on some photo- 
graphs of the ultra-violet region ın the spectre of solar promi- 
nences On October 15 at 3h 15m a phatograph of the 
spectrum of a metallic prominence was obtained, which con- 
tained as many as 74 bright lines in the ultra-violet between 
wave-lengths 3970 and 3670 The photograph besides display- 
inf all the lines pr@viously recorded by Prof Hale and M 
Deslandres, contained 32 additional lines which had not beer® 
previously known The following table shows their respective 
wave-lengths, which are to be regarded yet as only approxi- 


mate — 
A R a í a 
3964 3863 37243 
3956 9 3850 5 3716 9 
3945 2 3813 5 3710 3 
e3938 1 3774 3699 5 
a j œ 3767 1 3683 
308% ¢ 3758 3681 
e o 38955 œ 3757 ° 3679 5 
3893 8 3749 7 3674 2 
3891 3741 7 3662 2 
3378 8 3733 3 è 3647 8 
3632 
3630 8 


Besides these lines the photogiaph shows traces of the lines 
X 3807 2, 3802, 3764, 3763, 37582, 3709 5, 3707 8, 3676, 
3943 

EPHEMFRIS FOR BODIES MOVING IN 1HE BIELA ORBIT — 
In Astronomical Journal, No 281, Dr Chandler communi- 
cates an ephemeris for the use of those wishing to search for 
bodies which may be moving in the orbit of Biela’s comet. 
The ephemeris 1s given for every eight days It 1s based op the 
orbit obtamed by Michez, who calculated the principal perturba- 
tions up {8 1866 In the present computations Dr Chandler 
haf not taken mto account any disturbance that may have been 
produced by the proximity of the planet Jupirer, or any per- 
turbation that might have ensued from an approach to our earth 
The values are given upto the end of February, 1893 


MADRAS MERIDIAN CIRCIE OBSERVATIONS —The Govern- 
ment of Madras has lately issued the results of observations 
of the fixed stars, made with the meridian circle during the 
years 1874-76 During this interval no change whatever was 
made either ın the instrument or in the methods of reduction 
The volame gives the instrumental corrections for these years, 
the separate results of observations for each year, with the mean 
positions of the stars brought up to January I of each yea, 
and corrections to the Nautical Almanac stars for the period in 
question 





THE JUBA RIVER 


AT the meeting of the Royal Geographical Society on Monday 
evening, Commander F G Dundas, R N , read a papei 
describing his ascent of the Juba river Ths was the first 
serious attempt to explore the river since Von der Decken’s ill- 
fated expedition in the Guelp% in August, 1865 The stern- 
wheel steamer Xenza, helonging to the Imperial British East 
Africa Company, ufider the command of Captain Dundas, 
crossed the bar of the Juba on April 25, 1892, an operation of 
much danger, as the vessel was exposed bioadside on to heavy 
1ollers , the depth at high water 1s only one fathom, and the 
water swarnis with sharks and crocodiles The coast Somalis 
lined the bank with hostile movements as soon as they saw that 
the vessel was to go up the river, and detained the expedition 
for a fortnight, unul a message was sent to the head chief, the 
Sultan of the Ogaden Somalis It was July 3 before amicable 
arrangements could be made, and the expedition fairly started 
The Somalis met with everywhere were very strict Mohamme- 
dan~, and secluded their women, but a number of Galla slave- 
girls were seen amongst them There were few villages, 
Hajowan and Hajaualla opposite each other near the mouth 
being the only large ones until Munsur, 360 miles, and Bar- 
déra, 387 miles from the sea, were reached The lower reaches 
of the river were very winding On one occasion Captain 
Dundas observed a stream flowing parallel to the river he was 
on, and going across to see it recognized the landmarks as those 
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he had’ passed three hours before The Wabont tribe, who live 
by hunting, and use the bow and arrow, gccupied the thick 
woods of the lower river Above them the girves became mge 
gentle, and the Gusha district was reached, where the people 
cultivated the land, which was cleared by burning, and fora 
hundred miles the A’ewza’s furnaces were fired with the dead 
trees which had been killed, but left unburnt by the fire Cotton 
is cultivated as well as food plants, and there is a primitive 
system of weaving Above Bilo, and abput 103 miles from the 
sea, a branch was found to run off from th@ main river to th 
s@uth west through very dense forests Thisis probably the 
Sher:, which reaches the sea midway between Lamugand Kis- 
mayu, the land between this and the Juba mouth bemg pro- 
bably of deltaic origin This branch was explored in a boat for 
twenty mles ‘The dense,forests formed a broad’ belt on both 
sides on the river, and after steaming for five days through urg 
tohabited woods the enza suddenly emerged into open country 
on August 2 The people were of very mixed race, friendly and 
well supplied with all sorts of food Hills began to appear, and 
the river grew shallower, until on August 10 th@steanjer, moored 
to the bank opposite Bardera Here the Sultan forda land- 
ing, and the people, who numbered about 1200, Were hostile, 
but ulumately peace was arranged, and one of the subordinate 
sheiks accompanied the Xenza to the rapid-, where the river 
sweeps between steep recky hulls 300 to 400 feet hgh There 
are three channels in the rapids, but at the ume of the visit none 
was navigable, and the natives reported a waterfall over a ledge 
of rock about four hours’ march further up, in latitude 2°34’ N 
The wreck of the Guelph was visited and examined, but the 
rapid falling of the water made it necessary to hasten back to 
the sea The chmate throughout was found agreeable, and 
there were few mosquitoes fhe river does not overflow, so 
there are no malarial swamps along the banks 
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BREATH FIGURES! ° 


SIFTY years back Prof Karsten, of Berlin, placed a cofn 
upon glass, and by electrifying ıt made a latent unpression, 
which revealed itself when breathed upon About the same time 
Mr W R (now Si W R ) Grove made similar impressions 
with stmple paper devices, and fixed them so as to be always 
visible A discussion of Karsten’s results occurs in several places, 
but Ihave not been able to find details of his method of per- 
forming the experiment During my attempts to repeat ıt some 
effects have appeared which seem to be new and worthy of 
record 
After many trials I found the following method the most 
successful —A glass plate, six inches square, is put on the table 
for insulation in the middle hes a coin with a strip of tinfoil 
gomg from it to the edge of the glass on this coin hes the glass 
to be impressed, four or five inches square, and above it a second 
coin Its essential to polish the glass scrypulously clean and 
dry with a leather the coms may be used Just as they usually 
are, or chemically cleansed, ıt makes no difference The tinfoil 
and the upper coin are connected to the poles of a Wimshurst 
machine which gives three or four inch sparks The handle 1s 
turned for tws minutes, during which one-mch sparks must be 
kept passing at the poles of the machine On taking up the 
glass one can detect no change with the eye or the microscope , 
but when either side is breathed upon, a clear frosted picture 
appears of that side of the coin which hadefaced it even a 
sculptor’s mark beneath the head may be read For convenience 
those parts where the breath seems to adhere will be called white, 
the other parts black In this experiment the more projecting 
parts of the com have a black counterpart, but there 1s a fine 
gradation of shade to correspond with the depth of cutting 1n the 
device the soft undulations of the head and neck are delicately 
reproduced 
‘The microscope shows that moisture 1s really deposited over 
the whole surface, the size of the minute water granulation 
increasing as the point of the picture is darker in shade 
There seems to be no change produced by the use of coins of 
different metals 
If sparking 1s allowed across the glass instead of at the poles 
of the machine, traces of metal are sometimes deposited beyond 
the disk of the coin, but not within it ° 


t Paper read by Mr W B Croft before the Physical Society of London on 
June 24, 1892 
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Around the disk 1s a black ring quarter inch broad some 
times the milling#’of the coin causes radial lines across this halo 
If carefully protected there appears to be no limit to the per- 
manence of tle figures, but commonly they are gradually 
obscured 8y* the dust gathered up after being often breathed 
upon some of the early ones, done more*than two years back, 
are still clear and well defined in the detail 
It 1s possible to efface tMem with some difficulty by rubbing 
with g leather whilst the glass 1s morst They are best preserved 
by laying seferal together when dry and wrapping them ın 
paper they are not blurred by this contact 
Ít isea curious fact that certain developments take place after 
a lapse of some weeks or months, The dark ring around the 
disk ggadually changes@nto a series of three or four, black and 
uc alternately , other instances of such a change will be noted 
elow 
Let it bg noticed that in com pictures the object ıs near to, 
but not ın contact with, the gls for ın the best specimens the 
rim of the coin keeps the inner part clear of the surface 
Obviously a small condenser 1s made by the coins it 1s not 
essenteal , at the same time images made by a single coin, put to 
a single pole, are inferior . 

e Tbe plan which gives the surest and most beautiful results ıs 
to place five or sıx coins, lying in contact side by side m a cross 
or star, on either side of the glass itis not necessary that each 
coin should exactly face one on the other side 

There has not appeared any distinction between the figures 
made by positive and ngative electricity 

When several coins ate placed side by side, touching one another, 
there appear in the spaces between them, which are mostly 
black, well-defined white lines, common tangents to the circular 
edges of the coins If these are of equal size the lines are straight , 
otherwise they are curved, concave towards a smaller coin 
They seem to be traces m that plane of the loci of intersection 
of equipotential surfaces 

Simar effects are obtained when coins and glasses are piled 
up alternately, and the outer coins are put to the poles of the 
machine With sıx glasses and seven coins perfect images have 
been formed on both sides of each glass With eight glas-es the 
fignges were imperiect , but there 1s little doubt this could be 
improved by continued trials as to the amount of electricity 
apphed 

If several glasses are superposed and @pins are applied to the 
outer surfaces, there are only the two images at the outside 
After the electrification there 1s a strong cohesion between the 

lates 

k It requires some practice to manage the electrification so as to 
produce the best results There are two forms of failure which 
ptesent interesting features Sometimes a picture comes out 
with the outlines dotted instead of being continuous At other 
times, 1f the electrification 1s carried too far, the impression comes 
out wholly black , but on rubbing the glass when dry with a 
leathe: the excess 1s somehow removed Naturally it 15 difficult 
to rub down exactly to the right point, but I have succeeded on 
several occasions in developing from a blank all the fine detail 
of elaborate coins 

Here, again, we have another instance of the development by 
lapse of ume, for an over-excited piece of glass usually gives a 
clear picture after an interval of a day or two 

Impressions from stereotype plates have been taken of which 
the greater part 1s legible the distinctness usually improves 
after afew days In default ofa second plate, a piece of tin-forl 
about the same size should be put on the opposite side of the 

lass 

i Sheet and plate glass of various thicknesses have been used 
without any noticeable change either in the treatment or the 
results 

I have put an impressed glass on a photographic plate in the 
dark, but did not get any result on developing my imperfect 
skill m photographic matters leaves this experiment inconclusive 

Probably all polished surfaces may be similarly affected a 
plate of quartz gives the most perfect images, which retain their 
freshness longer than those on glass 

Mica and gelatine give poorer results ıt 1s not possible to 
polish the surface to the necessary point without scratching ıt 

On metal surfaces fairly good impressions can be produced 1f, 
as Karsten advises, oiled paper is put between the coin and the 
surface 

In the order of original discovery the figures noticed by Peter 
Ruess should come first He discusses a breath-track made on 
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glass by a feeble electrica? discharge , as well Ùs tuo permanent 
marks, noticed by Ettrick, which betiay a disintegration of the 
surface ey 

I have found that when a stronger discharge 1s erfyfloyed more 
complex phenomena‘of a similar kind are produced A six-inch 
Wimshurst machine ts arranged with extra condensers, as if to 
pierce a piece of glass If this ıs #bout four inches square the 
spark wil] generally go roundit For a day, more or less, there 
is only a bleared watery tragk, 33; mch tide, whén the glass is 
breathed upon , but after this time others develop themselves 
within the fist, a fine central black lire with two white and two 
black on either side, the total breadth being the original 4%, inch 
These breath-lines do not precisely conftide ın position with the 
permanent scars, but the central one 1s almost the same as a 
permanent mark, which the microscope shows to be the surface 
of glass fractured into smal] squares of considerables regulanty 
on either side ıs a grey-blue Ifne always visible, which Riess 
ascribes to the separation of the potash After several months 
I found two blue lines on either side, which I believe were not 
visible at first Ofcourse these blue lines nfay be seen on most 
Leyden jars, where théy have discharged themselves across the® 

lass e 

‘ In 1842 Moser, of Komigsberg, produced figures on polished 
surfaces by placing bodies with unequal surfaces near to them , 
the action was ascribed to the power of light, and his results were 
compared with those of Daguerre Moser says, ‘‘ We cannot 
therefore doubt that light acts uniforml on all bodies, and that, 
moreover, all bodies will depict themselves on others, and it 
only depends on extraneous circumstances whether or not the 
images become visible ” In general, the multitude of images 
would make confusion , 1t can only be freshly polished surfaces 
that are free to reveal single definite impressions However 
great Moser’s assumption may be, there are many achievements 
of modern photography that would be as surprising if they were 
notso familar I have not the means of knowing the, precise 
form of Moser’s methods ın the experiments which follow there 
1s usually contact and light pressure, and if they are not wholly 
analogous, they may for that cause help to generalize the idea 
in none of these 1s electricity applied š 

A piece of mica is freshly split, and a coin lightly pressed for 
thirty seconds on the new surface a breath-image of the coin 
islefibehind At the same time it may be noticed that the 
breath causes abundant iridescence over the surface, whilst it 1s 
ina fresh state It 1s not clear how the electricity of cleavage 
can have an active agency im the result 

It 1s familiar to most people that a com resting for a while on 
glass will give an outline of the disk, and sometimes faint traces 
of the inner detail when breathed upon 

An exannnation-paper, printed on one side, 1s put between 
two plates of glass and left for ten hours, either m the dark or 
the dayhght a small weight will keep the paper in continuous 
contact, but thts 1s not necessary if thick glass isused A perfect 
breath impression of the print 1s made, not only on the glass 
which lay against the print, but also on that which faced the 
blank side of the paper Of course the latter reads directly, 
and the former inversely , the print was about one year old, and 
presumably diy 

More often both impressions are white, sometimes one or other 
or both are black At other times the same one may be part 
white and part black, and they even change while being 
examined 

During a sharp frost with east winds early ın March, 1890, 
these impressions of all hinds were easy to produce, so as to be 
quite perfect to the last comma , but ın general they are difficult, 
more especially those fiom the blank side 

At the best period those from the blank side of the paper were 
white and very strong , also there were white spots and blotches 
revealed by the breath They seemed to correspond with slight 
variations 1n the structure of the paper, and suggest an idea that 
the thickness of the nk or paper makes a minute mechanical 
indentation on the molecules the state of these 1s probably ten- 
der and sensitive under certain atmospheric conditions, as happens 
with steel in times of frost 

The following experiments easily succeed at any time — Stars 
and crosses of paper aie placed for a few hours beneath a plate 
of glass clear white breath-figures of the device will appear 
A piece of paper ıs folded several times each way to form small 
squares, then spread out and placed under glass the raised lines 
of the folds produce white breath-traces, and a letter weight 
that was above leaves a latent mark of itsencular rim, 
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Some writing 1g made on paper with ordinary ink and well 
@yied ıt will leavg a very lasting white breath-image after a few 
hours’ contact nd with an ivory pomt, the writing 1s traced 
with slight pressure on glass, a black breath-rmage 1s made at 
once Of course this reads directly, and the white one inversely 
It 1s convenient to look through the glass from the other side 
for inverse impressions, so as to make them read direct 

Plates of glass le fpr a few hourson a table-cover worked 
with sunflowers 1®silk they acquire strong white figures from 
the silk ° 

In mogt cases I have warmed the glass, primarily for the sake 
of cleamsing it from moisture, but I have often gone to a heat 
beyond what this needs, and think that the sensitiveness has 
been increased thereby 

& It isnot easy to imagine what leads to the distinction between 
black and white, different substances act variously in this respect 
I have placed various threads for a few hours under a piece of 
ggss, which lay on them with hght pressure wool gives black, 
sulk whit, cotton black, copper white A twist of tinsel and 
wool givgs a line dotted white and black, after a time these 
traces show*signs of developing into multiple lines as in the 
spark figures 

Two cases have been reported to me where blinds with em- 
bossed letters have left a latent image qu the window near which 
they lay , 1t was revealed in misty weather, and had not been 
removed by washing I have not had a chance to see "these for 
myself, but both my informants were accustomed to scientific 
observation 

A glass which has lain above a picture for some years, but 1s 
kept from contact by the mount, will often show on its mner 
side an outline of the picture, always visible without breath It 
seems to be a dust figure easily removed possibly heat and hight 
have loosened fine paint particles, and these have been drawn up 
to the glass by the electricity made in rubbing the outer side to 
clean it The picture must have heen well framed ands sealed 
from external influences , most commonly dust and damp get ın 
and obscure such a delicate effect, 

I am not able to suggest simple causes for these varied effects 
I am not inclined to think, except in the case of water-colous, 
which is hardly part of the enquiry, that there is a definite 
material deposit or chemical change , one cannot suppose that 
imperceptible traces of grease, meradicable as they may be, 
would produce complete and delicate outlines The cleaning 
off of impressions may at first seem to indicate a deposit , but 


+» 


this renewal of the surface might rather be like smoothing out ` 


an indented tin-foil surface such a view might explain the case 
where a blank over-electrified disk 1s developed into fine detail 
The electrified figures seem to pomt to a bombardment, which 
produces a molecular change, the intensity of electricity bringing 
about quickly what may also be done by slow perustent action 
of mechanical pressure At present it seems as if most of the 
phenomena cannot be drawn out from the unknown region of 
molecular agency » 
While experimenting I was not within reach of references to 
former researches, but I have since done my best to find them 
out, and to mdicate all I have learntin the body of my paper 
Poggendorff, vol lvu p 492, translated in Archives de 
l Electricité, 1842, p 647 

Ruess’ “Electrische Hauchfiguren” in “‘ Repertorium der 
Physik”, translated in Archeves de l' Hlectreceté, 1842, 

I 

Reiss’ “ Die Lehre von der Retbungs Electricitat,” vol n pp 
221-224 

Mascart, “Electi teté Stategue,” vol u p 177, 

Taylor’s ‘* Scientific Memons,” vol m 


SCIENTIFIC SERIALS 


American Journal of Science, December —An experimental 
comparison of formulze for total radiation between 15°C and 
110° C, by W de Conte Steven: The formule given by 
Dulong and Petit, by Rosetti, Stefan, and Weber, were tested 
for a comparatively small range of differences by a determina- 
tion of ahe heat radiated from an iron discat a distance of 
about 30cm from a thermopile The results tended to show 
that H F Weber's formula (Seéz¢ng:der , Beilin, 1888) agrees 
most closely with experiment Stefan’s formula, according to 
which the heat emitted in unit of time ıs proportional to the 
fourth power of the absolute temperature, 1s also fairly accurate, 
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but Dulong and Petit’s values ae too high, and Rosettr’s too 
low —Notes on silver, by M Carey Lea -Notes on silvee 
chlorides, by the same Fused silver chi8ride poured into 
petroleum and,placed in the sunlight without removing it from 
the Itquid, is instantly darkened From this ıt appears that the 
presence of oxygen or moisture 1s not essential to the darkening 
of silver chloride ın light The chlorine may be taken up by 
some other substance —A iemarkable fayna at the base of the 
Burlmgton Limestone ın north-eastern Moire by Charles 
Rodlin Keyes —Glacial pot-holes in California, by H W Turner 
~~The lavas of Mount Ingalls, California, by H W »Turner 
—A method for the quantitative separation of barium from@stron- 
uum by the action of amyl alcohol on the bromides, by Philp 
E Browning The solubility of barium bromide is about 0 0013 
gim on the oxide in 10 cc of amyl alcohol, while that of stron- 
tum bromide is 02 grm To obtain the bromides, the pre- 
cipitated and thoroughly washed carbonates of Ba and Sr are 
treated with hydrobromic acid obtained by the action of diluje 
sulphuric acid on potassium bromide —Note on ehe mgthpd for 
the quantitative separation of strontium from calcium by the 
action of amyl alcuholeon the nitrates, by P E *Browning® 
Recent work on this method has shown that the total correction 
amounts to 0 0006 grm on the strontium oxide, and 0 ooIo on 
the calcium as sulphate Study of the formation of the alloys 
of tin and iron, with descriptions of some new alloys, by W P 
Headden —Notes on the Cambrian rocks of Pennsylvania and 
Maryland from the Susquehanna to the Potomac, by C D 
Walcott —Volcamic rocks of South Mountain in Pennsylvania 
and Maryland, by G H Wiliams 


Viedemann’s Annalen der Physik und Chemie, No 11 —On 
the behaviour of allotropic silver towards the electric current, 
by A Oberbeck —-On the indices of refraction of dilute 
solutions, by W Hallwachs —-On capillary constants, by M 
Cantor —On the chemistry of the accumulator, by M Cantor 
~~-On tif fall of potential during discharges, by O Lehmann 
A series of important investigations on discharges b&ween 
electrodes and in tubes without electrodes —-Expansion of water? 
with the temperature, by K Scheel —A method for determing 
the density of saturated vapours and the expansion of Jiquids at 
higher temperatures, by B Galitzine This method has the 
advantage of extreme simplicity combined with accuracy A 
small glass tube, about 5 cm long and a few mm thick, ıs 
closed at one end and drawn out into a capillary at the other 
-After determining the weight and internal volume of the tube, 
a small quantity of the substance to be mvestigated 1s introduced 
into 1t m the liquid state This ıs made to boil, and then the 
tube 1s sealed by fusing On rasmg the temperature, the sur- 
face of separation between the liquid and its vapour 1s 
displaced, until at a certain temperature all the hquid 1s 
converted into saturated vapour The tube is then cooled until 
the vapour reappears, when the temperature is again taken 
This can be repeated several times, thus giving an accurate value 
for the density of saturated vapour at a ceftain temperature 
The same process can be used to determine the expansion of the 
liqmd As the temperature rises, the volume of the liquid will 
in general increase up to a certain pomt, when the vaporization 
becomes more pronounced This maximum, which can be ob- 
served more accurately by drawing out the tube near that point, 
gives a value for the expansion For the density at that point 
is a function of the density at o° C and the temperature, 
and the pressure ıs that of the saturated vapour at the same 
temperature Thus it 1s only necessary to find the volumes of 
the liquid and the vapour, and the density of the latter from the 
previous experiment —-On radiant energy, by B Galitzine — 
ote on the electricity of waterfalls, by J Elster and H Geitel 
~~ Apparatus for demonstrating the Wheatstone bridge arrange- 
ment, by A Oberbeck —Determination of the coefficient of 
aaa by means of the electro-dynamometer, by O 
roje 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, December 15 —On some new reptiles from 
the Elgin Sandstone, by E T Newton, communicated by Sir 
Archibald Geikie, F RS 

During the last few years a number of reptilian remains have 
been obtained from the Elgin Sandstone at Cuttie’s Hillock, 
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near Elgin, whic are now in the possession of the Elgin 
Museum and of the Geological Survey These specimens tepre- 
sent at least eight distinct skeletons, seven of which undoubtedly 
belong to tRe*Dicynodontia, and one 1s a smgular horned reptile, 
new to science All the remains yet found®:n this quarry are in 
the condition of hollow moulds, the bones themselves having 
entirely disappeared In o@der, therefore, to render the speci- 
mens qvailable for study, ıt was necessary, in the first place, so 
to display and®preserve these cavities that casts might be taken 
which would reproduce the form of he original bones Gutta- 
percha was found to be the most suitable material for taking 
these impressions , and in some instances, especially 1n the case 
of the slgulls, the casts h@d to be made ın several parts and after- 
wards joined together 

The first specimen described ıs named Gordonia Traquazt, 
it 1s the one goticed by Dr Traquair in 1885, and referred to the 
Dicynodonta , besides the skull, ft includes fragmentary portions 
of other parts of the skeleton, and 1s contained in a block of sand- 
stone which has been split open so as to divide the skull almost 
vertically and longitudinally The two halves have been so 
developed that casts made from them exh¢bit the left side and 
upper surface, as well as the main parts of the palate and lower 
jaw In general appearance this skull resembles those of Decy- 
nodon and Cudenedon The nasal openings are double and 
directed laterally , the orbits are large and look somewhat for- 
wards and upwards The supra-temporal fossa is large, and 
bounded above by the |fominent parieto syuamosal crest, and 
below by the wide supra-temporal bar, which extends downwards 
posteriorly to form the long pedicle for the articulation of the 
lower jaw There is no lower temporal bar The maxilla is 
directed downwards and forwards to end in a small tusk Seen 
from above, the skull 1s narrow in the inter-orbital and nasal 
regions, but wide postertorly across the temporal bars, although 
the bram-case itself 1s very narrow There 1s a large pineal 
fossa in the middle of a spindle shaped area, which area is formed 
by a pair of partetals posteriorly and a single intercalary bone 
anteriorly 

The palate 1s continuous with the base of the skull, the 
plerygoids on each side send off a distinct process to the quadrate 
region Towards the front the mediam part of the united 
pterygoids arches upwards, and the outer sides descend, forming 
a deep groove , from the evidence of other gpecimens tt 1s clear 
that the palatines, extending inwards, converted this groove into 
a tube, and thus formed the posterior nares The ramus of the 
lower jar 1s deep, with a large lateral vacuity, and the two ramı 
are completely united at the symphysis The back of this skull 
is not seen, but two other specimens, referable to this same 
genus, show that the occiput had two post-temporal fossæ on 
each side 

This specimen 1s distinguished from Dzcynodon by the pres- 
ence of two post-temporal fossze on each side of the occiput, by 
the small size of the maxillary tusk, and probably by the 
elongated spindle shaped area enclostng the pineal fossa, and 
also by the slight ossification of the vertebral centra 

A second and much smaller specimen, provisionally referred 
to G Praguaist, has, besides the skull a fore-limb well pre- 
served ‘Lhe humerus of this shows the usual Anomodont 
expansion of its extremities , its large deltoid crest 1s angular, 
and set obliquely to the distal end 

Three other species are referred to the same genus, namely — 

Gordonia Huxleyana, which 1s distinguished from G Traguarı 
by its proportionately wider and more depressed skull, and by 
the absence of the concavity between the orbits which 1s present 
in the latter species The humerus has the distal extremity 
oblique to the deltoid crest, which was probably rounded and 
not angular 

G Dufiana has the skull even wider than ın G Huxleyana, 
and the portion of a humerus found with this skeleton has the 
two extremities set nearly at right angles to each other 

G Juddıana has an elongated skull resembling that of G 
Traquaert, but the parietal crests are less developed, the bones 
of the nasal region are much thickened and overlap the nasal 
apertures, the small tusk 1s placed a httle further back and 
pomts more directly downwards, and the pineal fossa 1s 
smaller than in either of the other species 

A second generic form is named Gerkza Eigzneses Thisis a 
skull nearly allied to Ptychagnathus, Owen, but 1s distinguished 
by 1ts shorter muzzle and the entire absence of teeth , the upper 
part of the skull, between the orbits, is also peculiar, forming a 
deep valley open anteriorly, with a ridge on each side, the anterio 
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end of which forms a large prommence above and in front of the 
orbit The occiput has only one (the lower) post-tem poral fossa 
open on each side The maxilla ıs produced into « sooth like 
prominence which oecupies a similar position to the tusks of 
Gordonta , but the hone is too thin to have supported a tooth, 
and in all probability ıt was cover@l by a horny beak The 
lower jaw has a stiong symphysis, a distinct lateral vacuity, and 
the oral margin, at the foot of each ramus, bears a rigose 
prominence bd 

Eleuna mu abtis is the name proposed for the skull of a 
reptile, which, on account of the extreme development o horns 
and spines, reminds one of the living lizasds Moloch and Phry- 
nosoma The exterior of this skull 1s covered 1n by bony plates, 
the only apertures being the pair of nostrils, the orbits, and the 
pineal fossa The surfaces of the bones are deeply pitted, as in 
crocodiles and labyrinthodonts * The horns and spies, which 
vary from ın to nearly 31n m length, are found upon nearly 
every bone of the exterior The development of the epiotics, 
and the arrangement of the external bones, resemble moge the 
Labyrinthodont than the reptilian type of structure , while the 
palate, on the other hand, conforms more nearly to the Lacer- 
tihan type, and, with the exception that the pteryeuds afe 
united in front of the pterygoid vacuity, agrees with tue palate 
of Jeuan and Sphenodon ‘Lhere are lour longitudinal ridges 
along the palate, some of which seem to have cairied teeth The 
oral margin was armed witha pleurodoné dentition, there being 
on each side about twelve teeth with spatulate crowns, laterally 
compressed and serrated With the eaception of the smaller 
number of the teeth, we have here, on a large scale, a repetition 
of the dentition of guana This peculiar skull seems to show 
affinities with both Labyrinthodonts and Lacertilians, and 1s 
unlike any living or fossil form , its nearest, though distant, ally 
apparently bemg the Parezasaurus from the Karoo beds of 
South Africa 
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Linnean Society, December 1 —Prof Stewart, President, 
in the chair —A lette) was read from the Rev Leonard Blome- 
field, expressing his high appreciation of the compliment paid 
him by the presentation of the illuminated address whichehad 
been signed by the Fellows present at the last meeting of the 
Society and forwarded to him —Messrs H and J Groves ex- 
hibited specimens of s@veral Irish Characee collected during the 
past summer Natella tenussıma from Westmeath and Galway 
had not been previcusly recorded from Ireland, and a large 
form of N gracths from two lakes m Wichlow had been only 
once previously met with Refening to the former, Mr H 
Groves remarked that although ıt might be expected to occur in 
all the peat districts 1t had only been found in two widely 
separated localities in England, namely, in the Cambridgeshire 
Fens and m Anglesea —Mr A Lister made some remarks on 
the nucle: of Mycetozoa, exhibiting some preparations under 
the microscope —Mr E Cambridge Phillips forwarded for ex- 
hibition a hybrid petween red and black grouse, which had 
been shot in August near Brecon -~-Mi J E Harting exhinted 
and made remarks on some coleopterous larvee which had heen 
vomited by a child at Tintern, and had been forwarded by the 
medica] attendant, Dr J Taylor Brown, for identification The 
precise species had not been determined, but was considered 
to be allied to Blaps mortesaga, Mr Harting drew attention 
to the fact that cases of voiding colenpterous larvee were men- 
tioned by Kirby and Spence (7th ed p 7r), and by the late 
Dr Spencer Cobbold in his work on parasites (1879, p 269) — 
Mr D Morns exhibited some tubers of Calathta alloma, eaten 
as potatoes in Trinidad, where 11 1s known as Tapee Nambour 
Apparently a corruption from the French topinambour (arti 
choke) —A communication was read from Mr ] H Hart, of the 
Botanic Gardens, Trinidad, on Qcodoma cephalotes and the 
fungi it cultivates-~Prof F Jeffry Bell contributed a short 
paper ona small collection of Crinoids fiom the Sahul Bank, 
North Australia, some of which were new, and Mr Edgar 
Smith communicated descriptions of some new land shells from 
Borneo —-The meeting adjourned to December 15 


Physical Soctety, December 9 —Mr Walter Baily, Vice- 
President, in the chair —The Chairman announced that an 
extra meeting would be held on January 13, 1893 —Prof S P 
Thompson’s communication on Japanese magic mirrors was 
postponed —Mr W B Croft read a paper on the spectra of 
various orders of colours m Newton’s scale After referring to 
the definition of the order of colours by reference to the retarda- 
tion in wave-lengths, produced by different thicknesses of selenite 
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between crossed pdjarizer and analyzer, the author went on to 
say’ that several bdbhs on optics implied that the number of 
bands mm the spectia of these colours was the same as the order 
of the colour On obtaining selenites of thé firs? four orders 
of red from Messrs Steeg and Reuter, he fownd that the first 
three orders gave one dark band each, and that of the fourth 
order three dark bands , Furthe: experiments showed that the 
thicknesses of the sglerfites were in the proper proportions re- 
quired to give the first four orders of red The numbeis of 
bands, the author explained, depended on the numerical possi- 
bihties gf* wave-length within the visible spectrum—that 1s, 
whether a multiple of the wave-length of one visible wave can 
he another muftiple of a different wave For example, taking 
the visible spectrum as extending from A (0 000760) to H 
(Ò 000394) and the wave-length of the line E in the green as 
© 000527, 1t was shown that the first order of red was due to 
extinction of green by a thickness of crystal proportional to 
1 % 0 000527, and would give one band ın the green For the 
second %rder, Te thickness of crystal was proportional to 
2 « 0 000%2§, viz © 001054, and this pumber was no other 
integral multiple of any other wave-length between A and H, 
consequently there could only be one band Similarly it was 
shown that the third order of red could only have one band or 
possibly produce a shortening of the spetrum With tne fourth 
order of red three bands were obtaimable, for 4 x 0 000527 = 
3 x 0000703 and = § x o 000422 Three bands were there- 
fore possible near E, A, G, respectively At the conclusion of 
his paper, Mr Croft directed attention to a very simple form of 
diffraction apparatus, by which most of the ordinary diffraction 
phenomena could be well seen, and which also served for 
spectrum observations Mr H Mieis pomted out that m 
Lewis Wiight’s ‘ Practical Optics” a chart showing the bands 
corresponding to the first four orders of red was given So 
far as he was aware, the subject was hot fully discussed in the 
book In reply, Mr Croft said he had nouced Mr Whight’s 
chart, bt believed the text implied that the number of bands 
should be the same as the order of the colour Tyndall made 
definite statements to that effect —Dr W E Sumpner read a 
paper on the diffusion of hight The influence of diffusion m 
increasing the illumination of rooms and open spaces, had not, 
in the authors opimon, been sufficiently appreciated Being 
impressed with the great importance of the subject, he was led 
to make determinations of the co efficients of reflection, absorp- 
tion, and transmision of diffusmg surfaces To give precision 
to terms sometimes vaguely used, several definitions were pro- 
posed Reflectang power was defined as the ratio of the amount 
of light 1eflected from a surface to the total amount of light 
meident upon it, euazzation of a surface, as the amount of 
incident light per unit of surface , uma? quantity of light as the 
flux of radiation across unit area of a sphere of umt radius at 
whose centre a unit hight 1s placed , and és aghtzess as the candle- 
power per unit areq in the direction normal to the surface 
Denoting these quantities by y, I, Q and B respectively, and 
assuming the cosine law of diffusion (ze the candle-power in 
any direction 1s proportional to the cosine of the angle between 
the direction and the normal to the surface) 1t was shown that 
x B = qI, and that the average :llummation (1’) of the walls of 
a room 1s related to the illumination (1) due to the direct action 
of the lights as expressed by the formula I’ = If the re- 
flecting power of the walls, &c, be 50 per cent , 7 = 4, and 
Y=al, whilst 1f 7=0 8, a number approximately true for white sur- 
faces, then I’ =5I The illumination due to the v alls may, there- 
fore, be far more important than that due to the direct rays from 
the lights When the surfaces consist of portions of different 
reflecting power, the average reflecting power may be found 


from the equation 7 shi imis + & , A being the total 


surface, and A}, A», &c, the areas of surfaces whose reflecting 
powers are ni ny &c , respectively This law 1s shown to be 
quite accurate for spherical enclosures In mesuring reflecting 
power, the surface was attached to a large screen of black velvet 
placed perpendicular to a 3 metre photometer bench Two 
hghts were used, one a Methven 2-candle standard placed at 
the end of the bench remote from the reflecting surface, and the 
other, a glow lamp of about 20 candle power, was attached 
to a shder which also carried a Lummer-Brodhun photometer 
The glow lamp served to illuminate the reflecting surface, but 
the photometer was screened from its direct rays The formule 
used in reducing the observations are worked out in the paper 
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and tables of results given Absorbing poper was determined 
by measuring the candle-power of a glowfamp, first whenain- 
covered, and then when surrounded hy acylinder of the substance 
under test *It Was found to be of great importance to dis- 
tinguish betweea apparent and real absorption, for reflection 
from the surfaces of the cylinders increases the internal 
luminauon The true absorption coefficient (a) 1s given 
by a = (1 ~ 9) 40 Ah, 
and ko the candle-powers with and without the envelope of 
material under test In determing transmitting “pgwer, the 
Methven standard and photometer were placed on one side of 
the sw face and the glow lamp on the other ifficulties were 
experienced fiom the fact that some materials such as tracigg 
paper, transmit part of the light directly (like transparent sub- 
stances), and another part by diffusions accurding to the cosine 
law Methods for discriminating between the different parts 
were therefore devised both in the reflectiongand transmitiron 
experiments, and consistent results subsequentl* ®btatned 
Tables and curves showing the close agreementeof calculaged, 
and observed values, are mcluded ın the paper 

some of the tables of numbers 1s given below — 


where 7 1s the refecting power and &, 


e 
An abstract of 




















e he l 
bh oo + E 
i ga | fe 1 88 
Material gee SE z grater 
oo 92 og 
a | he Ag 
= | (a 
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Catridge paper 80 122 | II2 1 1034 
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Ordi ary mirror 82 le 
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Theoretically the sum of the reflecting, absorbing and trans- 
mitting powers should be unity, but from the above table ıt will 
be noticed that they exceed 100 per cent , by amounts greater 
than can be accounted for by experimental error Ths dis- 
crepancy, the author thought, might be atiributed to the law of 
cosines not being exactly fulfilled Mr A P Trotter said he 
had been interested in the subject of diffusion for many years 
with a view tu obviating the glare of arc lamps Some experi- 
ments he made on reflecting power gave wnsatisfactory resulls, 
owing, as he now saw, to his not taking the solid angles sub- 
tended by the reflecting surfaces into account The reflecting 
power of sup-tances was of great importance in the Ulumination 
of rooms, in one case measured by Dr Sumpner and himself, 
two thirds of the total dlumimatron was due to the walls It 
would greatly simplify measurement of reflecting power 1f some 
substance could be adopted as a standard Referring to the 
cosine law, he said he had found it true, except when the angles 
of wcidence approached go° In cases where considerable total 
reflection took place the apparent brightness near the normal 
direction was greatly in excess of that in other directions 
These points he illustrated by polar curves He had also con- 
«dered what should be the nature of a roughened or grooved 
surface to give the cosine law of diffusion No simple gev- 
metrical form of corragauions, &c , seemed to fulfil the requir@d 
condiuons Dr Hoffert said the high numbers given fur the 
reflecting powers of substances were very interesting Most 
people had noticed the effect of laying a white table cloth 1n an 
ordinary room He had also observed that wall papers of the 
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same pattern, but slightly different ın colour, had very different 
effects ın prodycing increased illumination, and wished to know 
if the infiyence of small differences in colour and texture on 
diffusing power, had been investigated Mr Blakesley defended 
the cosine law, and suggested that the summation of the powers 
exceeding unity might be due to the fact that the enclosure 
reflected heat as well as light, thus raising the temperature and 
increasing the efficiengy of the radiant Mr Addenbrooke said 
the importance of the subject wa impressed on him when he 
passed through America three years ago and noticed the crude 
mannér in which electric hghung was there carried out If 
using good reflecting,surfaces increased the illumination of a 
room®5o per cent, it was like reducing the cost of electricity 
from 8d to 4d per umt He could hardly conceive any subject 
of more practical importance than the one before the meeting 
Dr C V®Burton did not understand why the cosine law should 
be objected to, for ıt was possitle that no surface was perfectly 
diffusive The effect of reflection from walls, &c, say in 
illuminating a bogk would not, he thought, be so great as would 
appear from the numbers given, for gne usually read near a 
light, and the reflected light falling on the book was only a 
@mall part of the whole, on account of the greater distances of 
the wall, Another member pointed out that in experiments 
such as those described, 1t was very important to screen the 
photometer and surfaces from all radiation other than that under 
test He rather doulted whether any surface reflected as well 
as murors White surfaces might appear to do so, but this was 
probably because the eye would overestimate it, owing to the 
superiority of white im aiding distinct vision Dr Sumpner in 
reply said he had, as stated in the paper, used white blotting 
paper as a standard of reflecting power and found it very con- 
venient His most careful measurements had been made on 
whitish surfaces and not on coloured ones Where one colour, 
say red, prepondeiates ın a room, the average light would be 
mucheredder than that emitted by the source owing to the other 
colours being absorbed In considering illumination as related 
to distinc: vision, ıt was necessary to take account of the eye 
itself, for the pupil contracted mn strong lights and opened in 
feeble ones This subject he hoped to treat fully in a subsequent 
paper 

Entomological Society, Decembeg 7 —Frederick DuCane 
Godman, F RS, Premdent, in the chair — Ihe President 
announced the death, on December 2, of Mr Henry T 
Stainton, F RS, an ex-President and ex-Secretary of the 
Society —Mr Jenner Weir exhibited a species of Aciaa from 
Sierra Leone, which Mr Roland Trimen, F R S, who had 
examined the specimen, considered to be a remarkable variety of 
Telchimea encedon, Linn It was a very close mi me of Lunnas 
alerppus, \he usual West African form of Lamas chryseppus. 
The upper wings of the specimen were rufous and the lower 
white, as ın the model, and the resemblance in other respects 
was heightened by the almost total suppression of the black 
spots ın the disc of the upper wings, characteristic of the usual 
markings of T encedon —Mr F J Hanbury eahibited a re- 
markable variety of Lycena adonzs, caught in Kent this year, 
with only one large spot on the under side of each upper wing, 
and the spots on the lower wings entirely replaced by suffused 
white patches He also exhibited two specimens of Meclua 
xanthographa of a remarkably pale brownish grey colour, ap- 
proaching a dirty white, obtained in Essex, in 1891, and 
a variety of Acs onyela 2 umcs, also taken in Essex, with a dark 
hind margin to the fore wings —Mr H J Elwes exhibited a 
living specimen of a species of Cono-ephalus, a genus of Locus- 
lide, several species of which, Mr McLachlan stated, had been 
found alive in hothouses ın this country -Dr T A Chapman 
exhibited immature specimens of Tanwwcampa gracilis, T 
gothica, T populett, T munda, T instabilis and 7 leucogra- 
pha, which had been taken out of their cocoons in the autumn, 
with the object of showing the then state of development of the 
imagos —Mr F W Frohawk exhibited a living specimen of 
the larva of Carterocephalus palemun (Hesperia paniscus) hy ber- 
nating on a spectes of grass which he believed to be Bromus 
asper The Rev Canon Fowler and Mr H Goss expressed 
their interest al seeing the larva of this local species, the 1magos 
of which they had respectively collected in certain woods in 
Lincolnshire and Northamptonshiie Mr Goss stated that the 
food-plant» of the species were supposed to be Plantago major 
and Cynosurus eristatus, but that the larva might possibly feed 
on Bromus asper —Mr C G Barrett exhibited a long sertes 
of remarkable melanic varieties of Boarmia repandata, bred 
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by Mr A E Hall from Jarve collected near Sheffield —Mr 
W Farren exhibited four varieties of Pepto Machaon from 
Wicken Fen, also a series of two or three species of Meptecnla 
pinned on pith with thé ‘‘minutien Nadeln,” for the purpose of 
showing these pins — Canon Fowler exhibited specimens of 
Xyleborus perforans, Woll . which t&d been devastating the 
sugar-canes in the West Indies -Mr E B Fouljon, FRS, 
showed, by means of the oxy-pydiogen lafltern, slides of various 
la. vee and pupa, in illustration of his paper, read at the October 
meeting, entitled, ‘‘ Further experiments upon the oolour- 
relation between certain leprdopterous larvee and then surround- 
mgs” He stated that he believed that fineteen out of twenty 
larvee of Geometride possessed the power of colour adjustment 
Mr F Merrifield, the Rev J Seymour St John, and Mr 
Jacoby took part in the discussion which ensued ~My F Mer- 
rifield read a paper entitled, ‘The effects of temperature on 
the colouring of Prerts nape, Vanessa atalanta, Chrysophanus 
phiaas and Ephyra punctata,” and exhibited many specimens 
thus affected Mr Poulton, Dr F A Dey, Mr Tales, 
and Mr Jenner-Weir *toox part in the discussion which 
ensued —-Mr Kenneth J Morton communicated a paper en 
titled, ‘‘Notes on Hydioptilide belonging to the European 
Fauna, with descriptions of new species "—Dr T A Chap- 
man read a paper entitled, ‘‘On some neglected points in the 
structure of the pupa of Heterocerous Lepidoptera, and their 
probable value in classification , with sofne associated observa- 
tions on larval prolegs” Mr Poulton, Mr. Tutt, Mr Hamp- 
son, and Mi Gahan took part in the discussion which ensued 
—Mr J  Cosmo-Melvill communicated a paper entitled, 
“ Description of a new species of butterfly of the genus 
Cahnaga, from Siam ”—Mr W L Distant communicated a 
paper entitled, ‘* Descriptions of new genera and species of 
Neotropical Lhyncheta” 
PARIS ° 

Academy of Sciences, December 12—M d’Abbadiein the 
chair —On certain asymptotic solutions of differential equations, 
by M Emile Picard —Description of a new electric furnace, 
by M Henri Moissan The furnace consists of two briclæ of 
quicklime one upon the other, the lower one of which 1s pro- 
vided with a longitudinal groove which carries the two electrodes, 
and between them is a Small cavity serving as crucible, which 
contains a layer of several centimetres of the substance to be 
experimented upon The latter may also be contained in a 
small carbon cructble The highest temperature worked with 
was 3000° C , produced by a current of 450 amperes and 70 
volts consuming §0 horse-power In the neighbourhood of 
2500°, lime, strontia and magnesia crystallized in a few minutes 
At 3000° the quicklime composing the furnace began to run like 
water At the same temperature the carbon rapidly reduced 
the oxide of calcium to the metallic state The oxides of nickel, 
cobalt, manganese, and chromium were reduced ın a few seconds 
at 2500°, and a button of uranium weighing 120 gr was ob- 
tained from the oxide in ten minutes at 3000° —Action of a 
high temperature on metallic oxides, by M Henrt Moissan 
In all the experiments, the simple elevation of temperatme pro- 
duced the crystallization of all tne metallic oxides experimented 
upon —On the existence of the diamond in meteoric iron of the 
Cañon Diablo, by M C Fnedel A careful analysis has placed 
beyond doubt the existence of diamond ın a portion of the 
Arizona meteorite presented to the Ecole des Mines It occurs 
in small grains o1 a fine powder disseminated through the uon —~ 
On the laws of expansion of fluids at constant volume , coefficients 
of pressure, by E H Amagat —On the means of diminishing 
the pathogenic powe: of fermented beet-root pulp, by M Arlomg 
~~On the employment of free balloons for meteorological observa- 
tions at very great heights, by M Ch Kenard —Photographic 
observations of Hlolmes’s comet, by M H Deslandres —-On the 
locus of the mean distances of a point of an ordinary epicycloid, 
and of the successive centres of curvature which correspond to 
1t, by M G Fouret —On ordinary linear differential equations, 
by M Jules Cels,—On the common cause of the evaporation 
and surface tension of liquids, by M G van der Mensbrugghe 
~~On the relation between the velocity of light and the size of 
the molecules of refracting liquids, by M P Joubm From a 
comparison of a large number of substances the following law 1s 
deduced The refraction 1s proportional to the square root of 
the quotient of the weight of the molecule by the number of 
constituent atoms (mean weight of the atom) —On the anomalous 
propagation of the light waves of Newton’s rings, by M Ch 
F abry.—On transparent diffusing globes, by M Frédureau —~ 
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Ofa relation betwen molecular heat and the dielectric constant, 
by M Runolfsson —On the employment of guard-ring con- 
densers and absolute electiometers, by M Pe Cume —On the 
density of oxide of carbon and the atomic weight of carbon, by 
M A Leduc —Cnitical reduction of Stas’s fundamental deter- 
minations on potassium chlorate, by M G Hinrichs —On a 

loro 1odide of carbon by M A Besson -—Action of anhy- 

rous hydrofluoric a@id on the alcohols, by M Maurice Meslans 
—Action of sulphuric acid on citrene, by MM G Bouchardat 
and J Lafent —Analysis of sulphate of quinme and quantitative 
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GORE'S “ VISIBLE UNIVERSE” 


The Visible Universe By J Ellayd Gore, FRAS, 
(London Crosby Lockwood and Sor8 1893 ) 


HE object of this book ıs “ not to propound any new 
hypothesis, but simply to explain and @iscuss 
theories which have been supported by ewell-known 
astronomers and other nfen of science” as to the ‘evolug 
tion of the Solar System,” and to give a popular account 
of the ‘ construction of the Universe as we see 24, and its 
probable development from pre-existent magter ” $ 
Mr Gore has already acquired considerable syceess as 
a popular writer on astronomical subjects, and fhe schemé 
of the present volume 1s, as we might expect, a very good 
one, The first three chapters are devoted to a popular 
account of the hypotneses of Kant and Laplace, the 
principal objections that have been urged against them, 
and the modifications and addittons suggested by recent 
research In subsequent chapters such subjects as the fuel 
ofthe sun, the luminiferous ether, the constitution of matter, 
celestial chemistry, and the meteoritic hypothesis are 
dealt with Mr Gore then reaches the purely descriptive 
portion of his subject, and gives excellent chapters on the 
Muky Way, and on “ the latest results respecting the dis- 
tribution of stars and nebulæ and their relative motions ” 
Various theories of the construction of the Universe are 
then discussed, and in a final chapter the idea of infinite 
space and a finite universe is developed 
Although the general scheme of the book 1s excellent, 
the execution falls in many places far short of its promise 
and ourexpectations When Mr Gore confines himself 
to the historical and descriptive his work 1s, on the whole, 
well done, but 1n discussing theories he has in several 
cases obviously ventured out of his depth, and has con- 
sequently spoiled what would otherwise have been a 
valuable addition to popular astronomical literature 
For his chapters on the Nebular Hypothesis and Faye’s 
theory of the formation of the solar sysfem Mr Gore has 
largely availed himself of M Wolf's “ Les Hypothèses 
Cosmogoniques” He has also introduced extensive 
quotations from “ the late Mr Jacob Ennis,” but in con- 
sidering Ennis as an authority, Mr Gore ıs probably 
alone Mr Ennis was,on his own admission, not a 
mathematician, and certainly did not by “his own dis- 
cove1ies,” place the nebular hypothesis on a firm mathe- 
matical basis He proved Mars could not have satellites , 
that the heat of the sun was entirely due to chemical 
combination, that Sirius has twelve planetary attendants, 
and made several other equally important discoveries 
His muthematical demonstration of the truth of the 
nebular hypothesis ts about as sound as the well-known 
proofs that the earth’s surface 1s flat Mr Gore would 
have done well to have omitted the quotations from Ennis, 
and to have filled the space with a fuller account of the 
recent mathematical investigations of the nebular 
hypothesis, especially those of Prof G H Darwin e 
Quoting freely from Young and Sir Wilham Thomson, 
Mr Gore 1s fauly safe in his chapter on the fuel of the 
sun, but he ıs in error ın stating that “ the 
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meteoric theory of the suns heaf must be abandoned ” 
It 1s true thas the larger portion of the solar heat 1s 
believed @o*be due to shrinkage, but ıt 1s generally con- 
ceded that a considerable fraction has its origin in falls 
of meteoric matter intoghe sun A glaring case of the 
misuse of a scientific term occurs in this chapter (p 52), 
*| where Mr Gore 1s responsible for the statement that 
“the theory generally held by astronomers ascribes the 
heat of'the sun to shrinkage of its mass caused by gravi- 
tatione Mr Gore sarely meant volume 

The chapter on celestial chemistry is meagre and un- 
satisfactory It seems incredible that the application of 
photography to spectroscopie work 1s not even mentioned, 
and that no allusion 1s made to the Draper catalogue of 
photographic stellar spectra, to Rowland’s photographic 
gmap of the solar Spectrum, or to any,of the recent photo- 
graphic work Mr Gores also in error in this chapter 
when he states (p 79) that although the great nebula in 
Andromeda “ has never been resolved into stars the evi- 
dence of the spectroscope shows it 1s not gaseous ” Bright 
bands have been se@n ın the spectrum by Backhouse 
Fowler, and myself, and these have been identified as 
probably due to carbon radiation 

The Meteoritic Hypothesis 1s dealt with in consider- 
able detail, and here Mr Gore 1s most seriously in error 
He gives what is professedly “a review of the principal 
facts and arguments advanced by Lockyer,” and care- 
fully erflumerates all the objections that have been urged 
by “his opponents,” ending the account with the opinion 
that “ on the whole, therefore, we seem bound to conclude 
that@he weight of evidence 1s against the truth of the 
Meteoritic Hypothesis” The chapter bears internal evı- 
dence that Mr Gore began his consideration of this 
hypothesis with ths optaion which he enunctates as his 
final judgment, already formed . 

The summary of Prof Lockyer’s book has not been 
made with the care that should have been bestowed upon 
ıt There are at least two misquotations, on p 91, 
the substitution of “ periastron” for “ perihelion” makes 
nonsense of what is otherwise an important paragraph, 
and on p 113 the omission of the word “other” con- 
siderably modifies the meaning of the passage quoted 

There are several errors due to histy compilation, 
observations and theories being attributed to Prof 
Lockyer in cases where he only quotes the observations 
and adopts the theories On p 92 Mr Gore says “he 
(Lockyer) also finds line absorption in Comet Wells 
and the great September comet of 1882” This is mis- 
leading, the observations of absorption having been made 
by Copeland, Maunder, and Vogel On p 93 we find 
the “theory that the light of comets 1s due to collisions 
between the component meteorites” attributed to Prof 
Lockyer The theory ıs due to Reichenbach, lart, and 
Sir William Thomson, Prof Lockyer’s contribution being 
the demonstration that spectroscopic observations lead 
to and support the hypothesis The results of Taws cal- 
culations given on pp 227-229 of the “ Meteoritic Hy po- 
thesis” are also attributed to Lockyer on p 93 of Mr 
Gore's book On p 95 we read, “the spectra of the true 
nebula consist of a very faint continuous spectrum 
crossed by one, two, three, or four bright lines ” Lockyer 
gives seventeen bright lines in his table Mi Gore’s foot- 


note that “the complete hydrogen series of lines were 
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photographed by Dr €uggins in 1890,9 ın the great | carbon being due to these (b) Low temperatus e lines of 
nebula in Orion 1s also a mistake nfgtals, due to grgzing collisions of meteorites (dA) High 


Mr Gore has evidently failed to appreqate the 
importance of several portions of Prof Lockyer’s 
book, and has consequently omitted to mention them 
in his summary Thus the observations of meteoritic 
glows recorded on pp 49-51 of the 6 Meteeritic 
Hypothesis” are entuely passed over In these 
experiments ıt was found that on slowly warming 
meteorites ın a vacuum tube through which electric dis- 
charges were passing, the spectrum of hydrogeħ was 
first developed, then carbon was added, and the first 
line due to any metal was,the 500 lne whæh is the 
characteristic nebular hne Further heating gave the 495 
line and then the B magnesium lines These experi- 
ments, omitted in Mr Gore’s summary, are an effective 
answer to the objections of Messrs Liveing and Dewar 
given on p 116 of this book, for we have here tlfe 
500 line developed in presence of hydrogen, and at a 
lower temperature than the B lines 

Mr Gore believes that “ one of the crucial tests of the 
meteoritic hypothesis” 1s the question of the identity of 
the 500 nebular line with the magnesium fluting at this 
wave-length He says (p 86) that “it 1s on the identity of 
this fluting (or rather its brightest edge) with the chief 
lne in the spectrum of the nebulz that the meteoritic 
hypothesis mainly depends,” and from pp 118-121 it 1s 
obvious that he thinks the evidence conclusively against 
the hypothesis on this point 

In the first case the identity of the goo nebular line 
with magnesium 18 not essential to the meteoritic hypo- 
thesis, although the latest observations have strongly 
supported the case fer the identity The main point is 
whether the soo nebular line is due to high or to low 
temperature, and whether nebulz are high or low tempera- 
ture phenomena Previous to the publication of Prof 
Lockyer’s book all cosmical bodies were believed to be 
cooling The nebulæ were considered to be the hottest 
of all bodies, and on losing heat were supposed to pass 
into stars of the Sınan type Further loss of heat con- 
verted them into stars of the solar type, and by still further 
loss they became red stars with banded spectra before 
reaching final extinction This hypothesis was sup- 
plemented by Dr Croll, who suggested that nebula were 
formed by the complete and almost instantaneous vola- 
tuisation of these dark bodies on collision, the heat 
generated by impact being sufficient for the purpose 
Lockyer’s hypothesis supposes nebulz to be loose swarms 
of colliding meteorites Condensation of these swaims by 
gravitation increases the number of collisions, and as the 
temperature rises we get s¢evs with bright lines in their 
spectra. Further increase of temperature gives red stars 
of Secchr’s III class, which pass with still rising tem- 
perature mto stars with fine absorption lines in their 
spectia, and so on until the Sirian type is reached, in 
which we have the highest temperature Collisions have 
now ceased and the process of cooling begins, the stars 
passing into the solar type, then into red stars of Secch’s 
IV class, and to final extinction 

The lines in the spectra of nebulz and bright line stars 
according to this theory may be due to three causes 
(a) Radiating vapours filling the interspaces between 
the meteorites , the lines of hydrogen and the bands of 
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temperature lines of metals, due to direct collisions It 
1s essential to the theory that low temperature lines o 
metals should be found in nebula spectia, and the low 
temperature origin of the 500 line seems clearly esta- 
whshed Its chegncal origin is of quite secondary 1m- 
portance That it 1s due to low temperature ıs shown ky 
the expesiments on meteoritic glows which Mr. Gore 
omits by its presence in comets away from the sun, as 
observed by*Huggins in 1866 and 1867 (this being the 
gnly line present), by Vogel if Coggia’s comet, and 
Konkoly in the great September comet of 1882 , and also 
by the fact that it persists in all temporary stars as the 
terfiperature fajls and 1s the last lineto disappear Until 
these ags are explained away the foundation of the 


* meteoritic hypothesis remainsunshaRen Mr Gore seems 


unaware that this main point is now generally admitted, 
for although the low temperature origin of nebula was 
denied by Dr Huggins as late as 1889, 1t was adopted 
in his Address to the British Association at Cardiff in 
1892 

There ıs early evidence in the book that Mr Gore has 
entirely failed to grasp this essential point of the hypo- 
thesis On p 41, discussing Croll’s impact theory of the 
formation of nebulæ, he says, “according to Prof Lockyer 
the temperature of the original solar nebula was as high 
as that of the sun at present” Mr Gore woulé have 
done well to have noted that on p 528 of his book Prof. 
Lockyer explicitly states that “the temperature of the 
most prominent radiating vapours in nebule ıs about 
that of the Bunsen burner ” 

Mr, Gore’s misconception of the theory and the spirit 
in which he approached its discussion are also shown on 
p Ior, wheie he says, “ All these conclusions rest, of 
course, on the supposed coincidence of certain lines in the 
spectra of comets, nebule, and stars with bright lines and 
flutings, a coincidence which has been disputed by other 
observers Relying, however, on the accuracy of his 
experiments, Lockyer proposes a new grouping of cosmical 
bodies He supposes some of these bodies to be increas- 
ing in temperatur, while others—like our own sun—are 
cooling” To this he adds a footnote, “ Lockyer’s curve 
rests on this assumption, but ıt should be stated that 
some astronomers doubt that the sun is really cooling ” 
We should be glad to know who these “astronomers ” are 
Mr Gore himself ıs evidently not of their number, for he 
distinctly recognizes the sun asa cooling body in his 
chapter on the fuel of the sun, and specially mentions it 
as suchon pp 42 and 53 Itis possible that Mr Gore has 
musurderstood the apparently paradoxical fact that a body, 
in changing from a gas to a liquid, may rise in tempera- 
ture while losing heat, but that will not justify the loose 
style which leaves it to be understood by the general 
reader that Lockyer’s curve rests solely on his experi- 
ments, and the “assumption” that the sun ts cooling, and 
that this fact ıs doubted by some astronomers We are 
quite aware that Mr Gore's expression will bear other in- 
terpretations but this is the idea conveyed to several 
«eaders to whom we have shown the book 

Returning tothe question of the comncidence of the 500 
nebular line with magnesium, the evidence récorded by 


Mr Gore 1s 1n favour of, rather than against, the identity. 
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His facts are — Huggins finds the wave-length in the 
Orion nebula as 500475, the magnesifim fluting bet 
5006 5, a difference of 175 At the same time, Huggins 
finds very httle, if any, sensible motion in the line of sight 
Mr Keeler finds as a mean from 10 nebulez 5005 68, 
magnesium being, according to his measurement, 
5006 36, a difference of 68 Thest letter observation® 
cempletely invalidate Huggins’s evidence on this 
point, especially as Mr Keeler recognizes a motion 
of recession for the Orion nebula of 107 mifes per 
second . 

Mr Gore ought to ‘have recorded the fact that 19 
Keeler’s observations the comparisons for different nebulae 
gave the magnesium sometimes more refrangible and 
sometimes less refrangible than the nebuler line. Later 
observations of Keeler, ‘corrected for the earth’s orbital 
motion and the sun’s motion,” give the nebular linea wave- 
length of 500593, ze only 43 from the magnesium 
Assuming Keeler’s latest results as perfectly correct, and 
placing his position at Charing Cross, while representing 
the position found for this line by Dr Huggins in 1868 at 
St Paul’s Cathedral, we find Dr Huggins’s limiting posi- 
tions in 1889 as the extreme east and extreme west ends 
of Green Park, hts 1890 position ın the middle of Green 
Park, while the magnesium fluting will be at Cecil Street 
When we consider that a motion im the hne of sight of 
less than twenty miles per second will make the nebular 
line and the magnesium fluting absolutely coincident, that 
the rate of the sun’s motion in space 1s estimated ‘but npt 
absolutely known, that these measurements are probably 
the most ditficult of all astronomical observations, and 
that every increase of power and accuracy has brought 
the lines closer together, we are certainly sof justified 
in stating that the “ weight of evidence ” 1s “against the 
truth of the hypothesis” The differences in recorded 
wave-lengths of well-known solar lines by experienced 
observers are in many cases greater than the difference 
im question here 

Mr Gore regards the dispersion used by Prof Lockyer 
as insufficient, and yet he records that sixteen prisms were 
used by Loc yer in some of his observations of the co- 
incidence of the nebular line with magnesium, so that 
his dispersion was actually greater than that used by Dr 
Huggins, and two-thirds that of Mr Keeler, whose 
dispcrsion equalled twenty-four prisms 

The objections to that portion of the meteoritic hypo- 
thesis which deals with the meteoritic origin of the lines 
in the auroral spectrum do not in any way affect the main 
hypothesis That this subject ıs unmmportant is distinctly 
recognized by Prof Lockyer, ‘Meteortic Hypothesis,” 
p 97, where he claims that “ certainly the coincidence 1s 
such as to justify us in regarding meteoritic dust as the 
origin of the spectrum zztel a better and more probable 
origin ts demonstrated” 

We ate told (p 122) that Mr Monck objects to 
Lochyer’s hypothesis, because it contains no explanation 
of “why all the planets and asteruids and the gieat majority 
of the satellites revolve in the same direction, why the 
orbits of the larger bodies of the system deviate so little 
from the circle and why they are so nearly in the sanee 
plane” ‘Ihis was asked in 1890, and yet Prof G H 
Darwin had in 1888 shown that a swarm of meteorites 
which, on the meteoritic | ypothesis would form a nebula, 
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may be considtred as a gas, antl therefore any answer 
that the nebular hypothesis can give to these questions 
will alsogapply to the meteoritic hypothesis 

Such puenle suggestions as that the meteorites used 
by Prof Lockyer “ may have been” of terrestrial origin 
“that meteor clouds dense enough to produce the requi- 
site “moun of light by their collisions woul! also be 
dense enough to intercept a preat part of tt again on its 
way t@ the earth” (the italics are ours), and objections 
based on Mr Mongk’s interpretation of Prof Newton’s 
calcufations, and on opinions to which Mr Monck 
“inclines” as to the origin of certain comets, are evi- 
dence that Mr Gore has nat hesitated to avail himself of 
anything that in any way seems to disagiee with the 
meteoritic hypothesis The whole of the “objections” 
of the “opponeftts” of Prof Lockyer recorded by Mr 
Gore are on matters of secondary importance, and 
Have been insisted upon by him owing to his complete 
misconception of the theory Asaguidetothe meteoritic 
hypothesis his chapter 1s misleading, and utterly valueless 
either as exposition er as criticism 

After his account of the meteoritic hypothesis Mr 
Gore abruptly turns to a comparison of the various 
drawings that have been made of the Milky Way, and 
gives an interesting and valuable summary of the present 
state of our knowledge as to star distribution and move- 
ment and the construction of the Universe For this 
portign of the book we have nothing but praise It 1s 
carefully written and copiously illustrated Mr Gore has 
evidently taken jhe word “ visible” in 1ts widest possible 
sense, for he includes not only things visible to the retina 
of the eye, but those visible to the retina of the camera, 
and six excellent reproductions of photographs of nebulae 
and stars clearly demonstrate the superiority of the latter 
for astronomical purposes It 1s probable that the use of 
photography in the preparation of complete charts of the 
Milky Way will throw much new light upon many of the 
points discussed in this portion of the book, and may 
profoundly modify many of the views at present held, 
but in presenting a clear and concise account of the 
present state of our knowledge Mr Gore has made a 
valuable addition to the literature of the subject An 
appendix, ın which are given various calculations and 
tables involved ın the discussion of several points raised 
in the book, and a useful index, complete the volume 

A TAYLOR 





THE IRON MANUFACTURE IN AMERICA 


On the American Iron Trade and its Progress during 


Srxteen Years By Sir Lowthtan Bell, FRS 
(Edinburgh and London Ballantyne, Hanson, and 
Co) 


T is impossible, in the limited space at our disposal, 
adequately to review this remarkable book, in which 
no branch of a very comprehensive subject appears to 
have escaped the author’s close attention 
So full of detail and so exhaustive of the subject-matter 
are the vanous sections into which the work 1s divided, 
that we can do little more than glance at the numerous 
subdivisions 
The first section, dealing with international trade, dis- 


196 . 


NATURE + 


_[DEcEMBER 29, 1892 





e 

cusses at length the American policy ef protection 
Comparison 1s made of American exports as affected by 
British free trade Then follows a series “of Short art- 
icles on various subjects—the Anglo-American, imports 
of tinplates from this country, imports and exports of both 
countries, America as consumer®and as exporter, and 
other important matters By way of illustragon copsous 
tables are adduced with @he authors deductions there- 
from, and these will well reward the closest attentign. 

Section 2 deals with the relative cost of the necessaries 
of life in various mining and metallurgical Jocalitie# — 


“Inthe United States the manufacturers are enriched 
at the expense of the agricflturist and of other con- 
sumers Some time before the abolition of protective 
duties in the United Kingdom years of scanty harvests 
entailed a great amount of misery amon the labosring 
population of these islands, and at all times the landed 
interest by the protection granted to ıt by law, imposed a 
burthen upon industry generally This relation between 
land and industry 1s now, as we have seen, reversed in the 
United States, by which, according to our views, the 
manufacturers are enriched at the expense of the agrı- 
culturists and of other consumers 

“ Circumstances have greatly changed since the repeal 
of the corn laws, and the general introduction of free 
trade in the British Isles, for we have a people, the largest 
food importers in the world, obtaining their supplies 
3000 miles from where they are grown, frequently at 
prices as favourable as those charged in the cities of 


America itself” ° 


Sir Lowthian Bell appears to grasp fully a difficult situa- 
tion, and gives a fair summary of the refative economic 
position of the two countries, and though his views will 
hardly be endorsed in their entirety by Americans, the 
present statement of them cannot fail to strengthen the 
movement now ın progress towards a modification of the 
existing fiscal policy 

It 1s somewhat out of our province here to comment 
upon the protective policy so ardently advocated in 
America, but we are of opinion that had iron manufac- 
turers in the States adopted, even partially, our policy of 
free competition, they and their employés would now have 
been ın a stronger position, and would have had a better 
prospect of successfully competing with us It1s possible 
that the very natural desire to foster the home industry 
has carried them a little too far 

In the next section the assemblage of materials on 
American 1s compared with that on British railways in an 
exhaustive manner 

Section 5 treats of the iron ores of the States, and 1s 
fully illustrated with maps, topogiaphic and geological, 
together with the coal fields The quantities raised 
at different periods are given, and show that in ten 
years the production of ore has been fully doubled 
This 1s followed by a detailed account of the mines 
and costs of working Pages 96-104 contain some 
interesting speculative matter on the genesis of iron 
ores, the cost of raising ore, together with chemical 
analyses, is compared with that of Great Britain and 
other countries The importance of having iron fiee 
from phosphorus is shown It ıs noted that iron ore 
suitable fer the Bessemer acid process has been imported 
In 1880 only 27 35 per cent of native ore was deemed 
suitable and raised for this purpose 
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Treating of raw material in the States, the w iter owes 
a wivid picture of\he boundless wealth of both ore and 
fuel existing within a limited area In the great Lake 
distuict there 1s a wide strip of countiy ever efooo miles 
long, where ore 1s found, and this 1s inswnificant when 
compared with the immense resources of fuel The ongin 
of natural gas, petroleum, and its uses receive attention 
— natural gas is hot a suutable form of fuel for the blast 
furnace” | ° 
Sectien 9, on the manufacture of coke, 1s interesting 
At the outseg coke is defined and compared with its 
apalogues—anthracite or native ceke The losses neces- 
sarily entailed in the manufacture of coke are discussed, 
together with modes of minimizing them Its shown 
thae it is impossible to utilise the gases evolved in 
coking be heating coal in the blast furnace, and how 
*slowly this Was realized in early practece 
Here the author's ripe experience comes into play. 
The ratzonale of coking 1s tersely put, together with the 
methods dealing with the utilization‘and recovery of the 
ammonia, tar, &c , the products of the destructive‘distil- 
lation of coal, “or coking,’ with special appliances 
adapted for this purpose The comparative merits of 
hard and soft coke in the blast furnace are discussed 
Commercial details are appended, which speak for 
themselves, and which appear accurate 
From the section on the manufacture of pig iron it 
may be gathered that the gigantic methods of procedure, 
and the enormous energy diplayed in the business of the 
Ather.can iron manufacture, leave the average cautious 
Englishman in the rear There 1s, however, the reverse 
side for consideration ıt ıs questionable whether even 
the magnificent results before us have not been purchased 
at too great a cost Enormous quantities of iron have 
without doubt been turned out, such as would never have 
been dieamt of here, but it would seem that authorities 
are not yet in agreement as to the relative met of 
English and American practice So far our American 
cousins appear satisfied, pointing triumphantly to the 
saving of both time and material accruing from their 
present practice At the Edgar Thompson Works (page 
170) one of the fuwnaces ran 2462 tons of iron in one 
week, and showed an average make of 2813 tons per 
week with an expenditure of only 16 80 cwts of coke per 
ton of iron One needs, however only to take Su L 
Bell’s elaborate demonstration of the Jaws which govern 
the consumption of fuel in the blast furnace, and its 
utihzation for the reduction of the ore, to see clearly that 
the above productin 1s scarcely in the domain of practical 
work, carried out under ordinary conditions with average 
ores and fuel Also (p 162) he remarks, 1f Great Britam 
fails to offer striking examples such as are descnbed by 
Mr Potter and Mr Gayley, yet, all things considered, a 
more uniform as well as loftier pitch of excellence in 
British furnace work can be proved 
Our space does not admit of a complete state- 
ment of Sir L Bells proofs, shortly, he first tabulates 
the work done at Middlesbrough with that of the Pitts- 
burg blast furnace, and absolutely demonst.ates that the 
large makes are not altogether due to superior practice 
A perusal of the tabular statement given satisfactorily 
acceunts for the larger consumption of fuel in the English 
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The poore: ore of Cleveland consymes 348 cwt of 
coke, as against only 1 42 cwt in the ficher ore usedeat 
Pittsburg far the future of the slag 

The quantity of slag determines the fuel required for 
its consumption, and here ıs the chief difference 1n the 
amount of fuel 1eqmred, amounting to 206 cwts The 
Clarence furnace consumed 19 99 cwt èt coke per ton of 
ifon, the Pittsburg furnace consumed 16 80, difference 
3°19, and deducting 206 from 1999 cwt = 173 show- 
ing an excess of 113 against the English furnace This 
is practically the only «nargin we have for economy in 
the other sources of waste tabulated in Sir L Bell& 
comparison of heat distribution 

A positive saving 1s effected of only 113 cwt, and 
1eagons aie given showing that, all things @onsidened, this 
may be counterbalanced by the increased expenses m- 
curred in American practice As instance pp 172-174 
there are now four furnaces in action at the Clarence 
works performing difty well after 174 years’ service, as 
against the hard-driven furnaces in America with lining 
worn out, and useless in one-sixth of the period 

The limitation is well defined in the following words, 
pp 182-183 — 


“As one who has been fifty years at blast furnaces, 
Iam greatly impressed with the pitch of excellence 
to which the Americans have brought this useful in- 
vention 

“While saying so much I have not in my mynd the 
enormous makes s 

“In respect to this we must remember that neither in 
matenals nor in labour can we look for any economy in 
this country 

“On the subject of large makes I must admit that I 
failed to shake the belief of my friend, Mr E C, Patter, 
that there is a great advantage in tasking the endurance 
of the furnace to the extent of reducing it to a wreck 
about every three years 

“I cannot say Iam quite a convert to his creed, but 
recent eaperience, and the unswerving conviction of my 
American firends, have raised in my mind the disposition 
to make a trial of Cleveland ironstone, on what I have 
thought a questionable mode of action ” 


The question of heat intensity, or attual temperature, 
which must vary with the rate at which the fuel or coke 
1s consumed, has not been mooted, and we admit there 1s 
no positive reason why it should 

Yet it ıs evident that a certain fuel—coke, for instance 
—may be so burnt as only to give a heat intensity barely 
sufficing for the fusion of lead On the other hand, it 
may be so manipulated, ze rapidly consumed by a 
quick draught or forced blast “as to attain a heat 
intensity (temperature) sufficing for the fusion of pig 
iron” 

Working with high pressure blast and driving in a 
large volume of air (87 15 cwts Clarence, as against 71 20 
cwts Pittsburg, see p 172), the heat intensity must be 
greater in the latter instance, and must, “ according to 
the law of heat exchanges,” result in the more tapid 
economic fusion of iron in the hearth, also intensifying the 
usual chemical reactions This seems woth considera- 
tion, temperature 1s an important factoi1—~in saying thi» 
it must not be inferred that the estimation of the calorics 
which a given fuel evolves, and their distribution, must be 
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set aside , on the contrary, theyeremain the fundamental 
basis of any,study bearing on the economic uses of fuel 
Finally,@ae gathers on the whole that American practice 
ıs not universally superior to ouss, and competent 
authorities are as a rule inclined to a compromise In 
other words we might graft or partially adapt their practice 
to olirs, so @eaping she benefits of both, for something 
may be urged in favour of eithér system 

sd JOHN PARRY 


A COUNTY FAUNA 


. 

The Fauna and Flora of Gloucestershire 
A Witchell and W Bishop Strugnell 
James, 1892) e 

i would really be almost difficulfto discuss this book 

serious spirit were it not that the publication of so 
ambitious a work as the Natural History of a County 
must always be regarded as a serious undertaking The 
reader who has struggled through the volume will lay ıt 
down with a sigh—not of regret at leaving it, but at the 
thought that time has been wasted ın its compilation 
A glance at the index 1s almost enough to condemn the 
book, without making any attempt at further acquaint- 
ance Among nearly a score of errors in spelling, 
subuteo, oesalon, tinninculus, occur as three consecutive 
words® Nor ıs this carelessness by any means confined 
to the dex Such blemishes disfigure the book from 
beginning to end, and when, among a host of errors, we 
finds such mistakes as Aadzotzede and hellzborus, we 
can hardly ascribe all the blame to the printer The 
compilers usually give us “ Cottegwold,” but in the 
introduction the name 1s spelt “ Cotswold,” and there 
are pages on which both forms occur—in one case only 


By Charles 
(Stroud 


; 2 line apart 


A more serious fault is the want of balance in the 
work The space allotted to birds occupies eighty-two 
pages, while the chapter on ants takes up nearly twenty, 
and that on wasps and bees close upon fifty pages We 
may say at once that the two latter are so good, and 
stand out in such marked contrast to the rest of the work 
that, in spite of their disproportionate length, we hardly 
grudge a line of the room they occupy Perhaps, how- 
ever, ıt ıs the length of these papers which makes one of 
the writers on mosses omit “many other interesting 
species,” for want of space Another contributor calls 
his list of fung: “shoit and very imperfect” If the 
list ıs as complete as it ıs possible to make it, no one 
can fatrly complain of its shortness, but surely it is 
scarcely worth while to print an avowedly imperfect list 
in what professes to be a County Flora 

The fauna opens with a brief account of the bats, a 
mere list of names, among which we look in vain for any 
evidence of observation The notices of the quadrupeds 
contain some interesting particulars, but they present 
little that is new In the article on the badger a good 
deal of information ıs given on the authority of a gentle- 
man who appears to think no observations but his own 
are worthy of credence One of his own observations 1s 
thus worded “Any one who has caught badgers at night 
knows only too well that it 1s certain death to a dog 
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which ıs good enough to,hold ıt ın the opa@n to follow it 
into an open drain large enough for the dog to reach it” 
Other people who have hunted badgers have found that 
an extremely small terrier 1s quite able to turn a badger 
from its earth, and that although the dog may be hurt, 
even seriously, by its formidable @ntagonist, the contest 
does not by any means mean “certain death ẹ to it è 

The chapter on birds be&rs evidence of having been put 
together in the most casual manner Various contrikutors 
have sent ın notes as to whether, in their experience, 
birds were rare or not, and these appear to have*been 
printed without any attempt at summarizing The result 
1s that the whinchat 1s described in onee line as 
“common,” and in the next as“ occasionally seen” The 
marsh-tit 1s “rare,” and also “generally distributed ” 
The cirl bunting 1s in one line called é‘rare” and‘ by 
no means rare” The*coot is “rare” (') and “frequently 
met with” The woodcock, according to one observes 
“has been seen” If it were clear that such remarks 
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applied to different parts of the county, there might be 
some sense m printing them, As they stand, they 
are useless and bewildering One contributor is sur- 
prised at the occurrence of the gannet just outside the 
limits of the county, because “ they generally inhabit the 
Bass Rock”! They certainly do, and “there’s mile- 
stones on the Dover road” But perhaps there 1s nothing 
in the who.e chapter which quite comes up to what we 
read about two starlings that one of the contrikutors 
watched “ fighting furiously each bird trying to 





force its bill into that of the other He was informed 
that the purpose of each bird was by this means to renger 
the opponent insenszbile, so as to be more eastly destroyed” 

In the article on reptiles occur these remarkable 
words —“ The slowworm 1s habitually ‘slow, but we 
know of no reptile or quadruped which, in proportion to 
its size, can move more rapidly ” 

There are several errors in spelling in the list of land | 
and fresh-water shells, and it 1s rather misleading to 
give “Downs, under stones,” for the habitat of the 
species here called Bacutus, without adding “near the , 
sea” 

Hehanthemum polifolum is given as a Gloucester- 
shire plant It would be interesting to knowif this is 
correct The localities usually given are in Somerset 
and Devon 

Among the illustrations are some interesting figures of | 
famous trees , but ıt seems hardly worth while to have į 
ınserted such a very ordinary-looking plate as that of the 
common crayfish 

Allusion has already been made to two chapters the ex- 
cellence of which is all the more marked by contrast with 
the grandiloquent flights and the trivial details of much 
of this unfortunate volume Rev W F White’s paper on 
ants contains, as might be expected, accounts of many 
interesting and original observations Mr Vincent 
Perkins’s excellent chapter on wasps and bees, again, 1s 
extremely good, though the writer deals only with the 
neighbourhood of Wotton-under-Edge That so imper- 
fect, and, as far as much of its contents goes, we are 
afraid we must say untrustworthy, a book should ever have 
been published is matter for regret The real “ Fauna 
and Flora ofthe County of Gloucester” yet remains to be | 
written 
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OUR BOOK SHELF 


The Chemistry y Life and Health “ University 
Extension Manuals” By C W Kimmins,MA,D Sc, 
Staff Lecturer in Chemistry, Cambrfdge *University 
Extension Scheme (London Methuenand Co, 1892 ) 


THIS little book us well adapted to secure the aim of 
the author, which is,“ to give sufficient information on 
the parucular portfons of the sctences involved to enable 
readers to appreciate fully the fundamentat 
principle» of hygiene” There can be no doubt of the 
importafice, one might truly say, the national importance, 
of the spread of sound knowledge regarding the laws of 
health Such sound knowledg® cannot be attained 
efcept it be built upon a well-laid foundation of chemistry 
and physiology [To lay the foundation, and rear the 
structure, in a httle book of 160 pages 1s almost ım- 
possible Dr &immins has, wisely, omitted much , but 
what he tains is of fundamental importance , his facts 
“art clearly “enunciated and systematically arranged A 
careful study of this book, especially when it 1s supple- 
mented, as it 1s meant to be, by a course of lectures, 
cannot fail to be most useful The*book is written for 
ordinary people, not for professional students , the.teach- 
ing 1s sound and clear The first chapter, on the principles 
of chemistry, 1s the least satisfactory in the book , but in 
this chapter the author has attempted, what is surely un- 
attainable, to give an elementary knowledge of the 
features of chemical action, the use of chemical symbols, 
and the molecular and atomic theory, ın sixteen small 
pages As an introduction tothe study of the application 
of chemical facts and principles to the conditions of 
healthy life, the book ıs to be thoroughly recommersied 


e 
Muked-Eye Botany, with Illustrations and Floral 
Problems By F E Kitchener,M A Pp 182 and fifty- 
two woodcuts in the text (London Percival and Co, 
1892 ) 
ON turning over the pages of this book one wonders why 
“ Naked-Eye Botany ” was chosen for the title, because, 
although a small book, it has some reference at least to a 
great many things that cannot be seen with the naked 
eye It is something in the way of Prof D Oliver's 
“ Lessons in Elementary Botany,” but one misses the 
Professor init On p 7 we are introduced to stomata, 
and physiological processes are described in some detail. 
Nevertheless it contains much useful matter, and with a 
little revision and better selections would make a very 
good first book Ror example, the chickweed 1s chosen 
for the first lesson But the flowers of this plant are so 
small and the number of parts in the various floral whorls 
1s so variable that it 1s not a good subject to begin with. 
The “ problems,” or questions, also at the end of each 
chapter are too wide-reaching Referring to Aspzdzum 
filtx-mas, we are told that the “production of thefertihzed 
seed, more correctly called oosphere, from the prothallus, 
can scarcely be made out with the naked eye” Saying 
nothing about the name given to the fertilized body, we 
must protest that ‘‘scarcely” ıs not the word to qualify 
the observation 
Perhaps ıt 1s too much to ask that the headmaster of a 
“high school” should be acquainted with even remotely 
recent discoveries in physiological botany , but ıt would 
not be unreasonable to ask him to use the teat-books of 
specialists It 1s now some years since the reproduction 
of Lycopodium was fully described yet Mr. Kitchenet 
still teaches that the spores are of two sorts 


The Great World's Farm 
and how they are Grown 
© Seeley, 1893 ) 


THis 1s a dehghtful book, pleasantly written, full of 

information, and on the whole remarkably free from those 

errors, generally the results of misunderstanding, which 
° 


some account of Natures Crops 
By Selina Gaye (London. 
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are the sins that do so easily beset wyiters on popular 
science The volume, which contaire some excell@nt 
illustrations, deals with “pioneer labourers,” “sotl- 
makers,” e “seil-carriers,” ‘‘soil-binders,” “ field- 
labourers,” guests welcome and unwelcome,” 
“natures militia,” and so forth We do not propose 
to tell who or what the labourers, the guests, or the 
mihtia are We advise those of *oug readers who ame 
yiterested in the transactions of the Great World’s Farm 
to get the volume and ascertain for themselves, 
° 





LETTERS TO THE EDITOR 


{The Edrtor does not hold himself responsible for opinions A 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejgcled 
manuscripts intended for this or any other art of NATURE 
Na notice ws taken of anonymous SHS 

e. . @ 


» 
Measurement of Distances of Binary Stars 


SOME years ago I communicated to a few astronomers a plan 
for measuring the distance which separates us from some of the 
binary stars, believing, as I did, that by using the diameters of 
their paths as a basis, determinations of distance could be made 
which are impossible with the means at present in use 

This basis could, I hoped, be calculated by first ascertainmg 
the velocities with which the stars aie moving 1n their paths, in 
a somewhat similar manner to that employed for measuring the 
motions of stars with the spectroscope, except that instead of 
making a comparison with a hydrogen flame, the spectra of the 
two star. should be compared by photographing them together 
The width of any double Imes, which may show themselves 
{the dne line belonging to the spectrum of the receding star, and 
the other to the advancing one) would be a measures of their 
velocities expressed in miles Applying this information to the 
known period of revolution of the system, ns diameter can also 
be expressed in miles, and this would enable one to estimate 
the distance from the earth if the angle between the two stars 
were known This suggestion has already borne fruit, the 
relative velocity of some rapid, but as yet mseparable, bmaries 
having recently been determined 

The answers received to my suggestions were discouraging, 
but since then instruments have been improved, and I trust that 
you will think the matter of sufficient importance to be brought 
before the notice of your numerous astronomicalreaders Should 
any of them be able to make the necessary determination, a 
foundation-stone will have been laid, not only for obtaining a 
true idea of perhaps undreamt of stellar distances, but also of 
the masses of binary stars, and possibly a connection may 
ultimately be traced between them and the adjoining ones 

The two most brillant binary stars ‘are a Centauri and 
a Geminorum, and as in both these cases the paths are elon- 
gated ellipses, and the stars near their extremities, efforts should 
be directed towards determining their distances as suggested 
above C E STROMEYER 

Strawberry Hall, November 16 


Remarkable Weapons of Defence 


THE following extract from a letter from such a careful 
observer as Mr E E Green 19 of such general and special 
interest as to require publication 

Mr R J Pocock informs me that the Acaroid ıs almost 
certainly Holothyrus coccinella, Gerv , a species that appears to 
be common in Mauiitius, and that in the lateral membranous 
aiea between the carapace and the cephalothoracic hmbs 1s a 
dt tinct orifice which was regarded by Dr, Thorell as of respira- 
tory import, but in connection with Mr Green’s interesting 
discovery of the existence of offensive glands in this animal it 
is necessary to bear in mind the possibiluy of its being the 
outlet of the e organs 

The mite has such a hard integument, that being taken mto 
the mouths of the lizards and birds that would probably prey 
upon it in the situations 1t frequents, would probably do ıt little er 
no damage if ıt were speedily rejected G F Hampson 


THE accompanying imsects—apparently Orobatid mites— 
were found by me in the district of Tallawakelle, Ceylon (alt 
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4600 ft ), underðstones and rocks ın damp, shady situations It 
was only by accident that I became aware of their remarkable 
weapons of defence—an exceedingly pungent secretion 
Aboutefiwe hours after handling one of these msects I accident- 
ally touched my tongue with my finger «Immediately an extra- 
ordinarily pungent, galvanic sensation or taste commenced rapidly 
to spread over my mouth,equickly reaching my throat. Rinsing 
my mouth and gargling with hot water failed to arrest the progress 
of tie sensat®on, which was accompanied with excessive saliva- 
tion The unpleasantness lasted {8r several hours, and then died 
away gvithout any further consequences I also unconsciously 
rubbed my face, at the angle of the eye, with the same finger , 
after gvhich a rather pleasant warmth spread over that part of 
my face, and was distinctly perceptible the following mornmg 
I could not for some ume trace the cause of this effect I 
at first pug it down to the agency of a fungus that I had been 
carrying, but a further experiment negatived this idea I 
afterwards tested the insect, and found it to be the real agent 
The experiment was repeated at my suggestion, by a medical 
friengd—Dr R JeDrummond—who can testify to the result 
He described the sensation as somewhat like that produced by 
he strongest menthol We both noticed that ıt had a numbing 
effect upon the mucous membrane of the mouth 
It ıs evident that this property must be a very efficient protec- 
tion to the insect The rapidity with which the secretion acts 
would cause ıt to be very quickly ejected 1f picked up by either 
a bird or a hzard—the only enemies that would be likely to 
attack it E ERNEST GREEN. 
Eton, Pundulorja, November 


A Suggestion 


As very shortly now NATURE will reach its jubilee volume, 
I hope you will permit me, as an uninterrupted subscriber 
for nearly twenty years, to offer a suggestion with regard to that 
occasion 

As the volumes of NATURE contain original contributions, 
observations, ands notes m all branches of science, more varied 
an@ valuable tnan are to be found in any other sctentific periodi- 
cal publication in existence, there 1s not a worker, in whatever 
branch he may be engaged, that does not find ıt necessary to be 
continually referring to its pages, but, unfortunately, through 
lack of a general handy index, he discovers what he wants only 
after the expenditure of a very great deal of time and worry 

I write, therefore, not only im my own name, but (by request 
in a private way) ın that of a large number of fellow-workers in 
the sub ects in which I am myself specially interested—buology, 
palzontology, anthropology, geography—to suggest that you 
should celebrate the¥jubilee of Narurg by conterring on your 
readers the immense boon of a classified index to 1ts contents 

During some investigations I was making ın 1876-7 I so felt 
the need of a collected index that I went to the trouble of com- 
piling for myself one, up to that date, classified according to 
sciences, subdividea again according to the sections of each, 
which in subsequent work saved me weeks of time and trouble 
To my regret, this MS got lost or destroyed, and there 1s 
nothing ın connection with NATURE that I, and I am certain 
every other worker, would now hail with greater satisfaction 
than the announcement that the means of reaching with expe- 
dition and precision the treasures at present so deeply buried in 
your (nearly) fifty priceless volumes, willbe ced within our 
reach with its jubilee volume OLD SUBSCRIBER. 


Superstitions of the Shuswaps of British Columbia. 


REFERRING to theabove, as recorded by Dr George Dawson, 
F R S , 1 the Transactions of the Royal Society of Canada, and 
mcluded in your Notes of last issue, in which attention 1s called 
to the behef among the Shuswaps and some other North 
American races, that small hzards enter the bodies of men, 
pursuing them, and devouring their hearts, I was at once 
struck with the almost exact resemblance of this belief to one 
very generally prevailing ın Ireland, as regards common water 
Newts, which go by the name of Man eaters (pronounced Man- 
aters) This I can testify to from personal knowledge, but ıt 
has been accidentally confirmed by an experiment which I hope 
I may be pardoned for referring to Where I reside are three 
Irish servants, to whom I caused to be shown a drawing of the 
Water Newt, and with the request that I might be told its 
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name, and anything, ,theyeknew about it @ne of these, a 

Galway woman, spea „ng Irish better than English, gave me 

the name ın her langu ge (which I won’t attempteto transcribe, 

for u was a very long one), and also said that the amwals were 

well known to jump down people’s throats to their certain de- 

struction C Busur 
Athenæum, December 24 e 





The Great Ice Age ° ° 

THERE 15 in the Astronomial theory of the Ice Age a point 
of some importance, not mentioned by Sir Robert Ball gn his 
interesting work on this subject, to which I invite the reader’s 
attention I mean éhe slowness with evhach the deffgrence 
between the length of summer and that of winter 1s varying in 
the nerghbourhuod of us maximum 

To compute this difference and its mean value, we gut 


the mean distance of the earth from the sun, 


as 

e = the eccentricity of the earth’s orbu, 

w = the longitude of the perihelion of the earth’s orbit, 

T = the length of the year in mean solar days, . 

A = the difference bet®een the lengths of the two seasons in 
mean solar days, e 

n = the mean value of this difference during the mterval 


between the two dates, corresponding to w = w, and 
w= Ww, > wy 
Then, the eccentricity remaining always extremely small, the 
difference between the areas of the two Segments in which the 
line of the equinoxes divides the earth's orbit, may be put--and 
with sufficient accuracy, 
= 24€ 24 SN w = 48% sin w 
Hence, we find, by Kepler's first law, 
4@7e sin w 
ma? (1 — e)’ 
and consequently, by neglecting the third and higher powers 
of e 
_ 4Tesinae 


m . 


A 


Observing that the eccentricity remains sensibly constant for 
a period of time, which 1s doubtless to be reckoned by many 
tens of thousands of yegrs, we obtain, by means of the formala 
just found, 





03 02 
n= 4Te f sin wdw des 
T J wy ay 
_. 41 cos w, — cos wy 
kig wa = Oy 


Finally, by substituting the numerical values of our constants, 
we shall have the following fo. mule for computing A and n — 


A = 465 sin a, 


3 465e (cos wy — COS wa) 
wg * w i 
positive values designating that in the Northern Hemisphere and 
negative values that in the Southern Hemisphere the summer 
exceeds the winter. 

From the first formula we deduce that, for a given eccen- 
tricity, the disparity ın the lengths of the seasons shall be as 
great as possible when the line of the equinoxes 1s perpendicular 
to the axis major of the orbit Now, putting e = 0, 071, the 
maximum eccentricity, the values of a and 7 for a few values 
of w are as follows — 


w a wzw] k] 
o to 
f 90 æ 33 
8501 95 33 95-35 33 
80 or 100 325 100 — 80 33 
75 orros . 32 105 ~ 75 324 
JO or IIO „e 3I IIo- 70 32 
ó5 or ri§ , 30 115-65 32 
60or120 , 28% 120 — 60 31} 
55 or 125 27 125-55 3I 
50 or 130 25 130-50 30 
45 or 135 23 135-45 294 


If we remember that the longitude of the perihelion increases 
in about twenty-one thousand years from o° to 360°, then, ıt will 
be seen by inspecting these results that, for example, during the 
interval between the two dates corresponding to w = 65° and 
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w= 115°, że during a period of nearly three thousand years, 

the mean differencepelween summer and winter will be thirty- 

tw@ days, and that during this period the difference itself will 

never sink below thirty days N L W A GRAVELAAR 
Deventer, Netherlands, December 17 s 


Aggressive Mımıcry 


IN his last letter My Poulton observes that I am one of 
“four recent write% ” who have made use of the collections 1n 
the Natural History Museum and the Museum of the Royat 
College ofeSurgeons, for the purpose of illustrating the pheno- 
mena ofnimicry between Volucella and Bombex ‘This is the 
case, but I should hke to add that the species which I have 
depicted are not V bumdbylans and By muscorum (the question- 
ale resemblance of which in nature, and the erroneous labelling 
of which in the ‘‘ show cases,” constitute the grounds of Mr. 
Bateson’s somewhat ‘‘aggres ive” criticism on other ‘‘ recent 
wiers ”), but V domdylans and B lapidartus, where the fact 
of resemplgnce ean admit of no doubt (* Darwin and After 
Darwin,” p 329) Indeed, Mr Bateson fully recognizes the 

*cldse similarify ın appearance between th@se two species, and, 
as I refrained from giving the hypothetical explanation of it to 
which he objects, I avoided all the issues which have since been 
raised in the NATURE correspondence + 

Madeira, December 15 GEORGE J ROMANES 


Artificially Incubated Eggs 


I HAVE been repeatedly informed by poultry-growers and 
market-men that hens ratsed from artificially mcubated eggs 
were much less fertile than those produced in the natural way 
My information has been derived from persons who did not 
even know each other It occurs to me that if true it isa 
curious matter and worthy of some attention 

W WHITMAN BAILEY 

Brown University Herbarıum, Providence, R I . 


i December 10 








THE PROPOSED UNIVERSITY FOR LONDON. 


A GENERAL meeting of the Association for Pro- 

moting a Professorial University for London was 
held on Wednesday, December 21, when a report, 
which we print below, was presented by the Executive 
Committee We would call the attention of our readers 
to the penultimate paragraph of this report, which indi- 
cates the existence of an agreement, on matters of prin- 
ciple between the Senate of the University of London 
and the Association 


The last general meeting of members of the Associa- 
tion was held one June 14, 1892, when the Executive 
Committee presented for approval a series of proposals 
for the organization of a University in London These 
proposals were adopted as the formal expression of the 
objects of the Association 

Since that meeting the efforts of the Committee have 
been directed to the furtherance of the principles em- 
bodied ın the above-mentioned proposals—by endeavour- 
ing to obtain the adhesion of literary and scientific men, 





and of other persons interested in the matter, by 
organizing a body of evidence to be presented to the 
Gresham University Commission, and by such other 
means as have suggested themselves from time to time 

Immediately after the last general meeting, Prof 
Huxley became a member of the Associatien, and con- 
sented to accept the office of president Sir Henry 
Roscoe and the Master of University College, Oxford, 
consented to become vice presidents, and the first of 
these gentlemen has since been an active member of the 
Executive Committee 

The number of members of the Association 1s now one 
hundred and fifty 
° Evidence in support of the principles of the Associa- 
tion has been given before the Gresham University Com- 
mission by the following gentlemen -—-Piof Ayrton, Mr 





F V Dickins, Prof G C Foster, Principal Heath, Prof 
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ci, Prof. Huxley, Prof. Ray Lankester, Prof. Henry 
hip, Prof. Pearson, Sir H. Rosge, Prof, Riickgr, 
sell; Prof. T. E, Thorpe, Prof. Unwin, Dr. Water, 

idle, Prof. Weldon. 
uring the month of November the Committee were 
rmed thata Committee of the Senate of London 
versity had drawn: up a series of resolutions, to be 
bmitted to the Royal Commissiog.. Your Committeg 
herefore requested the Vice-Chanc@lor to allow its 
“Members to address the Committee of the University 
Senate in support of the proposals of the ASSociation. 
-The Vice-Chancellor replied by inviting the E€ecutive 
mittee of the Association to attend a neeeting of the 
sity Committeen Wednesday, December 7. At 
ing the objects of the Association were explained 
sident, Sir Henry Roscoe, and Prof. Weldon, 
ec ae he Vice-Chancellor in reply made-an important 
Statement, to the effect that the resolutions whigh were 
‘forward by the Committee of the Senate were in- 
- tended. tobe undetstood in such a manner 4s to render 
_ them perfectly consistent with the programme of the As- 
< sociation. The resolutions proposed by the University 
Committee, and sinee adopted by the whole Senate, are 

as follows :— 

co The Senate having reason to believe that a distinct 
| @Xpression of opinion may be useful to the Commis- 
- vite at the present stage of the inquiry, desire to recall 
















da Scheme fora Reconstitution of the University 
forthe constitution of Faculties consist- 
d of Boards of Studies in éach Faculty, 
e election of members of the Senate by the 
uities ; and that the Scheme further proposed to con- 
on the University power to hold real property 
fo accept grants, gifts, devises, and legacies for tite 
purposes of the University, including the establishment 
of Professorships and Scholarships, whether attached or 
not to any particular College, and the furtherance of 
regular liberal education and of original research. 
_The.Senate now desire to state that, if in accordance 
with the decision of the Commissioners, the Senate is 


prepared, in order to promote the efficiency of the Uni- | 
versity, and with a view to its reorganization as a Teach- | 


ir attention the fact that during last year the Senate | 


| 


if 
i 
i 
| 





| 
| 
l 
| 
| 


ing University in and for London, without curtailment of l 


the functions which it now discharges— 


(a). To establish and incorporate with the University | 


Faculties in Arts, Science, Laws, and Medicine, and 
ards of Studies acting thereunder. 
srovide for the incorporatiop with the Univer- 
aching Institutions of the higher rank. 
_ (c To utilize, with their consent, existing organizations 
for higher culture, and subject to such utilization to insti- 
tute and ‘maintain Professorships and Lectureships, 
whether for academical or other purposes, and generally 
to assume such functions as may be required for the 
furtherance and superintendence of a regular liberal edu- 
cation, and for the promotion of origingl research. 

¿To accept and administer fees and such other 
ublic or private, as may be necessary, and may 
‘ed. or given for the purposes of the reorganized 













Ye i 
provide for the adequate representation of the 
ate on the Senate. 


f mmittee regret that Prof. Pearson, whose energy 

ithusiasm have been of such essential service to 
sociation, has felt obliged to retire from the office 
tetary. His place has been taken by Prof. Weldon. 
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OTHE MANCHESTER MUNICIPAL TECHNICAL 
es SCHOOL. * 
| Nhisinteresting address on technical education, when 

distributing the prizes of the Manchester Municipal 
chnical School, on the 19th inst, Mr. Balfour pointed 
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out that the o@casion was an important one, not only in 
the history of technical instruction in Manchester, in the: 
history of the Corporation of that city, but also in the 
commet] and manufacturing history of Manchester 
itself, since this was the first publif occasion of the dis- 
tribution of prizes to the scholars of the Technical Schaal 
and the School of AD since these schools were taken. 
ove by thẹ municipality, and supported ou. of the 
public funds of the city. @he fact that the Cor- 
poration of the northern metropolis has takèn pos- 
sessidh of the School of Art and of the flourishi 
Technical School, founded a few years ago on t 
site “of the old Mechanics’ Institution, is one which 
may well claim the attention of the leading states 
men of opr time, and Mr. Balfour has done good:servic 
to this great educational "movement by thus placi 
prominently before the country the part which our muni 
cipal authorities are now playing in the matter. Fally 
alivesto the refolution which these changes are bring. 
ing about in our educational System, Mr. Balfour, 
‘peaking to the teachers and students, insisted that 
there is now thrown upon them something more than 
personal responsibility, something more than the desire 
for self-advancement, They are concerned, he said, in a 
national work, and eught to look at it from a national 
point of view, and it is this public aspect of the question 
which justifies and more than justifies the Corporation for 
having taken up this great work and for having created 
the greatest technical school at present ex'sting in Eng- 
land, but which, great as it is, is still in its infancy, and | 
will yet show developments which will astonish those who 
are now devoting their time to it in so public-spirited a 
fashion. OS 

Then spoke Mr. Councillor Hoy, the chairman of the 
Technical Education Committee of the Corporation, and 
in thanking M® Balfour for his “thoughtful and charm- 
ing®address ” added that it was only nine months since 
these schools were handed over to the Corporation, that 
they had to master the whole machigery of the education, 
to arrange all the details of the transfer, but that in addi- 
tion they had plunged right away into the necessary steps 
for erecting a new and enlarged school. wee 

So it is evident that the men of Manchester do not - 
allow the grass to grow under their feet. They 
know that the business they have undertaken is... 
a big one, and they, like good business men, are pre 
pared boldly to meet the necessities of their position. 
How boldly and how completely they propose to do so. 
will be seen when we learn what are the proposals which 
they have made for carrying on their work, for making > 
the necessary preparations, for giving the highest and 
most complete technical training which can be given in 
all those matters upon the satisfactory accomplishment 
of which, the industry and commerce of the vast district 
of which Manchester is the centre depends. At present 
the work of the Technical School is carried on in three 
different buildings, one the old Mechanics Institution 
where the great buik of the teaching is done, another inan 
old warehouse fitted to suit the wants, as far as may be, 
of the electrical engineering department, and a third in 
the buildings of a school where a very completely- 
equipped department for the scientific study of the cotton 
manufacture is arranged. Needless to say that none of 
these three buildings provide sufficient or adequate 
accommodation for the proper practical teaching and 
illustration of their subjects, and no sooner had the Cor- 
poration Committee become acquainted with what they 
had to do, and the means placed at their disposal for 
doing it, than they made up their minds that a new 
building must be erected fully representative of the 
present needs, and with room, if possible, for future 
developments. ; 

But before committing themselves to plans or estimates, 
this committee wisely determined to see with their own 
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what was doing and had been done elsewhere. 
isited the English schools, suchfas they are, ang, 
ortant, they went abroad ‘and inspected the wéll- 
echpical,. schools on the continent, and on their 
hey issyed an interesting report containing not 
n account of what they saw and learnt, but the con- 
ms they: drew’ as to how far their Manchester school 
id be modelled on foreign lines. _ This journey o$ 
ction gave the members of the confmittee a new an 
ged view of their duties, and they returned home 
he determination that if they could not Approach 
size of such buildings as the Zurich Polytechnicum or 
chnical. High School of Charlottenburg, at any rate 
uld put upa school which should be as com pletg 


heir. centre work equally useful and of ex- 
equally beneficial influence on their population 
of the foreign schools. Some capti@us critigs were 
n their condemnation of such a way of epending 
public money as thdt.of sending a number of Manchester ! 
men on ań educational tour abroad. In fact, no money | 


NA TORE 


| 
| 


| 


as any similar institution abroad and capable |: 


wed 


could be or has been more judiciously or more economic. | 


ally spent. Without*a knowledge from personal obser- | 


vationsof what is doing elsewhere, these gentlemen could 


not possibly have carried out their business to a success- 
we; withsuch a knowledge they can and will do it. 
nately for “Manchester, the necessity for technical | 
ple. was long ago preached by one of 
sons, the late Sir Joseph Whit- 
nowing his views, presented a 












and-well placed as regards light and 


“view of which is found-on the opposite page. 


5o00 square yards, situated in the | 


s site the Corporation have decided to build _ 
not to Say magnificent, school, a perspective | 
The whofe | 
.of the site, including 770 yards in addition given by the | 


Corporation, is to-be covered by buildings, and in it | 


ample accommodation will be found for the work carried | 


on in the present temporary premises. This will include 
engineering, mechanical, electrical, civil and sanitary, the 
chemical industries, the cotton manufacture, spinning "and 
weaving, the building trades, dyeing and calico printing, 
ay tallurgy, letterpress and lithographic printing, and 
: er minor industries; industrial art and design, and the 
s classed under the heads of commercial and eco- 
instruction. And in addition to these proper 

























rymnastics. All thege matters require 





tories, workshops, and museums, so the 


best: to. carry out. 


= of the first architects of the day, and the first 
ium: was awarded by the Committee, assisted by Mr. 
e, R.A., to Messrs. Spalding and Cross, of Lon- 
“design is in Renaissance style of the early 
od,and the internal arrangements are made 
f giving as much light as possible. The 
ed brick with terra cotta facings ; it is roofed 
Whitland Abbey slates. The building will be 


4 in such a building is proper ventilation; this 
arranged on. the plenum or plus pressure system, 
g pumped throughout the building by fans 








~The class rooms, lectüre theatres, 
drawing and a offices, laboratories, library, work- 
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practical instruction, not only lecture | 


jodation for the teaching of the pure sciences, | 
reign languages, to say nothing of manual | 


| 
| 


| 


$ 
i 


p isfying all their needs is a complicated one, | 
but one which the committee are determined to do their | 
The size of the proposed building | 
called forth:a large number of competing designs from | 
| the Whitworth trustees; and the property. pelongig 


j 


hroughout, and the flooring covered with wood | 
ceptin the.case of the dyehouse and laboratories, | 
Jervious paving is needed. One great desi- | 


| 


y electricity, and the lighting will also be elec- | 
The Pnildingis six stories s higł h, none of the room# | 


































shops and adrfinistrative EPAIEN as well as the stu- 
dents’ and lecturers’ rooms, are all lighted from the face 
of the buildiag with wide continuous corridors all round 
each flo@slit from internal areas, and each department 
will be as far as possible separate "and self-contained. 
The total available floor-space exceeds 150,000 square feet 
exclusive of the corridofs. The main entrance hall.is.85 
by 9 feet,gand it is to be utilized as an industrial 
museum ; on the first floor is agpublic lecture hall 30 feet. 
high, and of the above dimensions. On the third 
floor fs the chemical laboratory arranged: for 8o wor! 
ing benches. Two andependent staircases, as well a 
a spacious passenger lift give access to the differen 
floors, and extra exits are provided in case of fire. 
basement, which is only seven feet below the ground. 
line, is to be fitted with Reavy machinery and other. 
apparatus used in industrial operations on a ‘considerable 
scale. Here we find the electrical and mechanical’ 
workshops and testing machinery; rooms for purposes | 
in which stabilityis necessary; expertmental steam engine, 
_ dynamo, and secondary battery rooms; spinning and 
weaving machinery for cotton and silk; rooms for- 
bleaching, dyeing, and finishing ; plumbers’, bricksetters’, 
and masons’ workshops ; shops for repairs, and construc- 
| tion of new apparates, &c. The upper stories contain 
| the laboratories, general and special, lecture rooms, draw- 
ing offices, gymnasium, library, and students’ reading 
and common rooms, sin in 
The following is the space allotted on the various 
| for the several departments :— : 
1. Administration, Museum, Lecture Hall, a 
e Library, Reading Room Gymnasium, 


and other offices... ia ne 

2. Mechanical Engineering ... 18,266 

3. Applied Physics and Electrical Engineering 13,666 

a- Textile Trades 7 EQ, ZTE 

§. Applied Chemistry, Dyeing, ke, „Metallurgy 29,23 

6. Building Trades... a 10,922 

7. Letterpress and Lithographic Printing 2,798 
8. Industrial Design 135453 
g. Commercial Subjects ` 1 S44 
10. Domestic Economy Subjects 6, 


Total 


As if to indicate the determination to make the utmost 
of their building, the Committee have asked Sir Howard 
Grubb to design a small astronomical and meteorological 
observatory on the roof! This in the. centre-of smoky 
Manchester; but experts say that even here much usefi 
work can be done. ; 

The estimated cost of the building, including fit 
apparatus,and machinery is about £125,000 ; toward 
sum the Committee have available £14,000 balan 
profit from the Jubilee Exhibition; £5000 promised 


the old schools estimated at £31,000.. The remaind 
the sum, about £75,000, the Corporation will borrov 
a period of thirty years on the security of the rd, ral 
This great school will be governed by a Committee of 
thirty- six persons, twenty-four of whom are members of 
the City Council, twelve being chosen from the public in- 
terested in the progress of Industrial and Commercial 
Education. 

Enough has been said to give the reader an idea of the 
scale and completeness of the proposed Municipal School. 
To work this properly will cost nearly £ 10,000 per annum. 
The fees will be low, but nevertheless will bring in a 
goodly sum, and the funds available from the “Local 
Taxation (Customs and Excise) Act of 1890—commonly 
termed the beer money—will provide the remainder. 
Such a school, holding as it will do an intermediate ie 
position, between the Board Schools on the one hand, 
and highest University Education as given in the Owens 
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P 
College on the other, cannot fail to exert a Most important 
influence on the future development of trade and manu- 
factures in Lancashire. What Manchestef is doing in 
this magnificent way other towns, notably BirfoIngham, 
Salford, Stockport, Oldham, Bolton, and others, are also 
doing, it is true on a smaller sealg but still in a manner 
sufficient for their needs. How long will it be before 


London moves ? e H. EeROSCOE. 
. 


: . 
THE MONT BLANC OBSERVA TORY. 


“THE project of establishing a meteorological and 

astronomical observatory on the summit of Mont 
Blanc has, under the care of M. J. Janssen, of the Meudon 
Observatory, made considerable progress during this 
year’s summer months. It has been decided to use the 


snow itself as a foundation on which to rest the building. 
That this can be dong with security was*shown by Some 
experiments carried out at Meudon last winter. A minia- | 
ture mountain was made of snow pressed to the sam@ 
density as that which is found on Mont Blanc at a depth 
of one or two metres below the surface. 


This being 





made level at the top, discs of lead 35 cm. in diameter, and 
weighing each about 30 kgr., were placed on the snow, 
one upontheother. After twelve of these had been piled 
up, with an aggregate weight of 360 kgr., they were re- 
moved and the depth ofthe impression measured. It was 
not more then 7 or 8 mm. Thus a structure measuring 
10 m. by 5 m. might safely weigh 187,000 kgr. without 
sinking into the snow more than a few centimetres. 

The summit of Mont Blanc is formed by a very narrow 
edge of rock 100 m. long, running from west to east, and 
covered by snow which is thicker on the French than on 
the Italian side. The level of this snow has not shown 


* Janssen, Comptes rendus, November 28, 


NO. 1209, VOL. 47] 


any important oscillations throughout a number of years. 
Te obviate the d&turbing effects of the storms which fre- 
quently rage round the summit, the building is constructed 
in the shape of a truncated pyramid, the lowes floor being 
sunk into the snow. The rectangular base measures 10m. 
by 5m. The upper floor, which will be devoted to the 
observations, is covered with a flat roof, towards which 
ascent is made by aspiral staircase leading from the 
basement upwards through the whole building, and abov 

| the flat roof to a small platform destined for meteorologi- 
cal obsgrfations. has 

The whole observatory has double walls to protect the 

| observers ag&inst the cold. The windows and doors are 
aso double, and provided on the outside with ‘shutters 
closing hermetically. The floor is made of double planks, 
and furnished with trap-doors giving access to the snow 
supporting the observatory, and to the screw-jacks placed 
in posttien f& adjusting the level of the building in 

case the snow should yield. The building will be pro- 
vided with heating apparatus and all the furniture neces- 

| sary to make habitation at such an altitude possible. 

Up to the present the observatory has been transported 
in parts to Chamounix. On the Grahds-Mulets a cottage 
has been erected for the use of the workmen and for 
storing the things destined for the observatory. 

On the Grand Rocher Rouge another cottage has 
been built, only 300 m. below the summit, in which the 
workers and observers can, if necessary, take refuge. 
Three-quarters of the materials for the observatory have 
been transported to the Grands-Mulets (3000 m.) and 
the rest to the Rocher Rouge (4500 m.). 

Next year the erection on the summit will be carried 
out. An astronomical dome, which is to complete the 
observfory, will also be taken in hand. The work done 
up to now has been carried out under great difficulties, 
owing to the fact that everything had to be carried by 

i hand. But no accident has, so far, marred the success. 

Dr. Capus, who accompanied M. Bonyalot in his well- 

_ known expedition to the Pamir, has promised his assist- 
ance for certain observations. But the observatory will 
be international, and open to all observers who wish to 
work there, _ EE. F. dA. 


M. PASTEUR'S SEVENTIETH BIRTHDAY. 


F RENCHMEN may be cordially congratulated on the 

enthusiasm with which the seventieth birthday of 
M. Pasteur was cglebrated on Tuesdays It afforded a 
most striking illustration of the way in which they appre» 
ciate the services rendered by men of science. But the 
celebration was not, of course, one in which only the 
countrymen of M. Pasteur were interested ; representa- 
tives of science from many different parts of the world 
were present to do honour to the illustrious investigator. 

The ceremony took place in the great amphitheatre of 
the Sorbonne, whjch was crowded by a brilliant assembly 
including many of the foremost men of the day, not 
merely in science butin politics and literature. M. Carnot 
was present, and among those who supported him was 
M. Dupuy, the Minister of Public Instruction, M. Pasteur 
entered the amphitheatre leaning upon the arm of his 
son and upon that of the President of the Republic. 
All who were present rose to their feet and greeted the 
hero of the day with loud cheers. M. Pasteur, who was 
much affected by this reception, took his place beside his 
colleagues of the Institute and arow of Ambassadors and 
Ministers. 

The proceedings were opened by M. Bertrand, per- 
petual secretary of the Academy of Sci nce, who acted 
æ chairman, At his request an address was delivered by 
the Minister of Public Instruction, who spoke pase od 
of the great qualities displayed by M. Pasteur duringyhis 
splendid career, and of the benefits conferred on man- 
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kind by hts labours. After the Muntster came 
M d'Abbadie, the President of the Agademy, who, @&- 
pressing the congratulations of the Institute, presenfed 
to M Pasteur the large gold medal which had been 
struck in commemoration of the day The medal bears 
on the obversé a likeness of M Pasteur, while on the 
reverse 1s the following inscription ‘“ lo Pasteur, on his 
seventieth birthday, from grateful science and humanity, 
Dec 27, 1892” M Bertrand also “spoke, and both 
Wis speech and that of M d’Abbadie were cordially 
applauded Sir Joseph Listei, one of the delegates sent 
by the Royal Society, was warmly greeted He lead in 
French the followmg address — ° 

“M Pasteur, the great honour has been accorded m 
of offering you the homage of medicine and surgery 
There 1s certainly not in the entire world a single pe:son 
to whom medical science 1s more indebted than to you 
Your researches on fermentation have theown g flood of 
light which has illuminated the gloomy shadows of sur- 
gery, and changed? the treatment of woufhds from’a 
matter of doubtful and too often disastrous empiricism 
into a scientific art, certain and beneficent Owing to 
you, surgery has untlergone a complete revolution It 
has been stripped of its terrors, and its efficiency has been 
almost unlimitedly enlarged But medicine owes as 
much to your profound and philosophic studies as does 
surgery You have raised the veil which had for cen- 
turies covered infectious diseases You have discovered 
and proved their microbic nature, and, thanks to your 
initiative, and m many cases to your own special labour, 
there are already a host of these destructive disorders of 
which we now completely know the causes ‘Felix 
qut potuit rerum cognoscere causas? This know- 
ledge has already perfected in a surprisiag way 
the diagnosis of certain plagues of the humdn 
race, and has marked out the course which must be 
followed in their prophylactic and curative treatment. 
In this way your fine discoveries of the attenuation and 
reinforcement of virus and of preventive inoculations 
serve, and will serve as a lode-star Asa brilliant illus- 
tration, I may note your studies of rabies Their 
originality was so striking that, with the exception of 
certain ignorant people, everybody now recognizes the 
greatness of that which you have accomplished against 
this terrible malady You have furnished a diagnosis 
which immediately dispels the anguish of uncertainty 
which formerly haunted him who had been bitten by a 
dog mistakenly supposed to be suffering from rabies If 
this were your only claim on humanity, you would 
deserve its eternal gratitude But, by your marvellous 
system of inoculation against rabies, you have discovered 
how to follow the poison after its entry into the system, 
andto conquer ıt there M Pasteur, infectious maladies 
constitute, as you know, the great majority of the maladies 
which afflict the human race You can therefore under- 
stand that medicine and surgery are eager on this great 
occasion to offer you the profound homage of their 
admiration and of their gratitude ” 

Among other addresses was a stnking speech by the 
Mayor of Déle, M Pasteur’s birthplace After the pre 
sentation of gifts by foreign delegates, M Pasteur rose and 
spoke a few words, which, according to the Paris corre- 
spondent of the Zzmes, were “broken by sobs” A speech 
was then read for him by his son In this speech, as re- 
ported in the Tres, M Pasteur said, after referring to M 
Carnot’s presence —“In the midst of this brillant scene 
my first thought turns with melancholy to the recollec- 
tion of so many scientific men who have known nothing 
but trials In the past they had to struggle against the 
prejudices which stifled their ideas These prejudices 
overcome, they encountered obstacles and difficulties of 
all kinds Even a few years ago, before the public 
authorities and the Municipal Council had provided 
science with splendid buildings, 
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loved and dtimired, Claude ° Bernard, had for a 
laboratory, a few steps from here. nothing but a low, 
damp cellar * Perhaps ıt was theie he was stiuck by the 
malady “which carried him off When I heard of the 
reception intended for me, his memory rose first of all to 
my mind Ihal that ggeat memory It seems that you 
have desired by an ingentous and delicate idea to make 
my entire fe pass,before my eyes One of my Jura 
countrymen, the Mayor of Dél@ has brought mea photo- 
graph of the humble house where my father and mother 
lived under such difficulties The presence of all the pupils 
of the Polytechnic *School reminds me of the glowing 
enthusiasm with which I first entered on the pursuit of 
science Therepresentatives of the Faculty of Lille recall 
forme myefirst studies on crysgallography and fermentations, 
which opened quitea new world tome What hopes filled 
me when I discovered that there were laws behind so many 
obscure phenomena! You have witnessed, my dear col- 
leagues, by what a series of dedgictions I have been 
enabled as a disciple of the experimental method to arrive 
at physiological results If I have sometimes disturbed 
our academies by somewhat livelier discussions, 1t 1s be- 
cause I was passionately defending truth 

“You, lastly, delegates of foreign nations, who have 
come so far to give Ftance a proof of sympathy, you afford 
me the most profound gratification which can be ex- 
pertenced by a man who invincibly believes that science 
and peace will triumph over ignorance and war, that 
peoples come to an agreement not to destroy, but to build 
up, and that the future will belong to those who have done 
most for suffering humanity I appeal to you, my dear 


Lister, and to you all, illustrious representatives 
of science, medicine, and surgery Young men, 
trust those certain and powerful methods, only 


the first secrets of which we yet know And all of you, 
whgtever your career, do not allow yourselves to be 
imfected by vilifying and barren scepticism , do not allow 
yourselves to be discouraged by the gloom of certain 
hours which pass over a nation eLive in the serene 
peace of laboratories and libraries Consider first of all, 
‘What have I done for my education?’ and then, as you 
advance, ‘What have I done for my country *’ until the 
moment when you will perhaps have the immense happi- 
ness of thinking that you have contributed in some way to 
the progress and welfare of mankind But whether yow 
efforts are more or less favoured in lfe you must, on 
nearing the grand goal, be entitled to say, ‘IT have done 
what I could’ I express to you my profound emotion 
and warm gratitude Just as, on the back of this medal, 
the great artist Roty has concealed under roses the date 
of birth which weighs so heavily on my life, so you have 
desired, my dear colleagues, to give my old age the spec- 
tacle which could most delight it—that of these eager and 
loving young men” 

This closed the ceremony M Carnot, before quitting 
the bulding, walked over to M Pasteur and embraced 
him The celebration was one of which France has 
good reason to be proud, and Englishmen may well re- 
gret that such a demonstration, common to governors and 
governed, would in this country be impossible 


NOTES 


Tuis week the Amer can Society of Natwalists has been 
holding at Princeton, NJ, its eleventh annual meeting, 
the chair being occupied by Prof Henry F Osborn, Columbia 
College, New York On Tuesdaya lecture was to be delivered. 
by Dr C Hart Mernam on the Diak Valley Expedition 
(illustrated) On Wednesday, after the transaction of general 
business, the following reports on marine biological laboratories 
were to be read — The Sea Isle Laboratory, by Prof J A Rider, 


a man whom I | Unuvers.ty of Pennsylvania, a marine station in Jamaica, by 
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Prof E A Andrews, Johns Hopkins Univers§y , the marine 
laboratories of Europe, by Dr D Bashford Dean, Columbia 
College , and the outlook for a marine observafbry 4 Woods 
Holl, by Prof C O Whitman, University of Chicago In the 
evening the annual dinner of the society was to be held, and the 
president’s address was to be deliveragl The following are the 
principal arrangements for to-day (Thursday) —A paper is to be 
read by Dr C W Stiles, Agricultural Bureau, Washington, 
on the endowment of the American table at Naples, and 
reports are to be read on botanical explorations ın Flora, by 
Prof. W P Wilson, University of Pennaylvamia , the summer 
work of the U S Fish-Commuission Schooner Grampus, by 
Prof Wiliam Libbey, Junr, Princeton College , and expedi- 
tions of the American Museum gf Natural History *nto New 
Mexico, Wyoming, and Dakota, by Dr J L Wortman, 
American Museum Natural History Then will come the annual 
discussion, the subject being, What were the former areas and 
relations of the Americ#h Continent, as determined by faunal |° 
and floral distribution? The following papers will be read -e 
Introduction, and evidences from past and present distribu- 
tion of mammals, by Prof W B Scott, Princeton College , | 
evidence from past and present distribution of reptiles, by Dr 
George Baur, University of Chicago, &vidence from the dis- | 
tribution of birds, by Prof J A Allen, American Museum of : 
Natural History , and evidence from the distribution of plants, 1 
by Dr N L Britton, Columbia College Special meetings ! 
have been held by the American Societies of Anatomists, | 
Morphologists, and Physiologists | 

$ 





WE learn, from the Oesterreichische Botanische Zeitschrift, of , 
the death, at Vienna, of the veteran palæontologist, Dr D Stor, 
Director of the Imperial Geological Institute ın that city, and 
author of several finely illustrated works on palzo-phytology 


Dr VOLKENS, Privatdocent at the University of Berlim, 
and Dr Lent are about to start for East Africa, where they pro- 
pose to carry on scientific investigations The former has received | 
a grant from the Prussian Academy of Sciences, and will devote | 
himself especially to botanical study Dr Lent has received 
aid from the German Colonial Society, and will give especial 
attention to geology 





Dr F BUCHANAN Wuittr has presented his fine collection 
of lepidoptera to the Museum of the Perthshire Society 
of Natural Science, which 1s in process of being greatly 
enlarged The collection contains twelve thousand specimens, 
which have been collected by Dr White in many parts of 
Europe, though mainly in Great Britain and largely in Perth- 
shire Many are type specimens, which have been described and 
figured by the collector in his numerous descriptive papers, and 
several represent species that have now become extinct 


DURING the latter part of last week an area of low pressure 
lay to the south-westward of our islands, causing south-easterly 
gales on our western coasts This disturbance, however, 
although ıt advanced from off the Atlantic, remained com- 
paratively stationary for two or three days, during which time 
the weather continued fine and dry over England At the close 
of the week the low pressure area gave place to an area of high 
barometer readings, which gradually spread over the United 
Kingdom from the continent, bringing dry weather and severe 
frost, with fog in many places The thermometer in the shade 
fell to 9° ın Leicestershire, and to 17° in London ın the mght of 
the 26th, and ın many places the day temperature continued 
much below the freezing point during both Monday and Tuesday 
At this time the anticyclone had become thoroughly established, 
and the area of cold was increasing both tn size and intensity, 
although the conditions 1n the extreme north indicated a possible 
change The Weekly Weather Report for the period ending 
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the 24th inst shows that temperature was above the mean 
in ell districts, bein} as much as 5° or 6° over Ireland During 
the“early part of the week the night minima were very high for 
the time of year Rainfall was less than the mean in all dis- 
tricts, the deficiency being most considerable an Scotland and 
in the south-west of England Bright sunshine was also very 
deficient , ın Scotland and Treland there was only from 2 to 3 
ptr cent of the pos#ble amount 


THE Weather Bureau of the US Department of Agricul 
ture hasepubhshed some valuable ‘‘ Observations and Experi- 
ments on the Fluctuations ın the Level and Rate of Movement 
of Ground-water on the Wisconsin eAgricultural Experiment 
Station Farm, and at Whitewater, Wisconsin,” by Franklin 
H King The author holds that a careful and detailed study 
of the movements of ground-water ought to supply very import- 
ant knogvigdge Searing upon the contamination of drinking 
waters and the spreading of certain classes of contagious di- 
seases, and thus help to place the water ‘supply for both urban 
and rural purposes under better sanitary conditions Every 
advance which 1s made towards the ingiease of yield per acre 
necessarily means an increased demand for water, so that market 
gardeners even in Wisconsin and Illinois, where both the annual 
and summer rainfall ıs relatively large, are turning their attention, 
Mı Kung says, to the question as to the best means for pro- 
viding irrigation. A rapid and economical advance in this 
direction demands, he thinks, a much more thorough knowledge 
of the movements of underground water than we at present 
possess He also urges that in the utilization of natural sub- 
irngation, and in the reclaiming of swamp lands for agricul 


' tural purposes, there ıs imminent need for new knowledge in the 


same direction Mr King does not overrate the importance of 
his own researches He regards them simply as preliminary 
studies 


H HABENICHT, of Gotha, has contributed a paper to 
Ausland (No 49) on the frequency of icebergs in the Gulf 
: Stream and variations of climate, based upon the reports of ice- 
beigs published since 1883 in the pilot charts of the North 
Atlantic Ocean, He gives a table showing the number of bergs 
reported in each year ın the Gulf Steam, with a summary of the 
temperature conditions experienced in Europe during each of the 
four seasons The number of icebergs varied considerably in 
different years, from ten in the year 1888 to 674 ın the year 
1890 The table shows some unmistakable coincidences 
between the frequenay of the bergs and the character of subse- 
quent weather about six months afterwards The extremely 
low minimum of iceberg frequency in 1888 was followed by the 
warmest year of the series, all the seasons of 1889 were warm 
over Europe There was another less marked mmimum of 
icebergs in 1889, and this was followed by a relatively warm 
year in1890 The remarkable maximum of bergs ın 1890 was 
followed in 1891 by the coldest winter that had occurred for 
twenty years, and the cold winter was followed by an abnormally 
cold spring and summer The table also shows that the com- 
cidences are more marked with iceberg maxima than with 
minima Two of the latter in two successive years were 
followed by only one warm summer, while in the case of the 
maxima the decrease of temperature occurred in the next year. 


Mr D T MacpouGat contributes to Serence, December 2, 
an interesting account of some explorations recently made by a 
botanical expedition m Idaho The work of the expedition was 
planned by Dr G Z Vasey, chief botanist of the U $ Depart- 
ment of Agriculture The results are summarized thus — 
The basins of Lakes Coeur d’Alene and Pend d’Oreille and of 
the Clearwater and Palouse rivers were explored , the botani- 
cally unknown area in Central Idaho now being lamied on the 
south by the Snake River basin, on the west by the Snake River 
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and the basın explored, About 25,000 specimens of dried plants 
were collected, representing nearly 1000 ey ay many of thêm 
undescribed forms Valuable facts concerning general distribu- 
tion of plans were obtained, since the area explored is one 
where the Rock? Mountain flora meets and intermingles with 
the Pacific coast flora in a very interesting manner, while the 
opportunity afforded by numerous mpuntain slopes for thg 
furthering of some problems of vertical fistribution was not 
neglected 


e 

AN important paper on fossil mammals of the Wahs®tch and 
Wind River Beds, by H F Osborn and J LeWortman, has 
been issued as a bulletin by the American Museum of Naturgl 
History, and has also been published separately It includes a 
plate and eighteen figures in the text, and 1s devoted principally 
to a description of a collection made by Dr Wortman dueing 
the summer of 1891 The authors claim that man} flew facts 
of great interest are brought out by the material m the collec- e 
tion Ina preliminary note it 1s stated that the department of 
mammalian palzontology in the American Museum of Natural 
History was established ın May, 1891, and that the purpose of 
the trustees 1s to procure a representative collection of the 
American fossil mammals from the successive geological hori- 
zons of the West for purposes of exhibition, study and publica- 
tion The staff consists of Prof H F Osborn, of Columbia 
College, Curator, and of Dr J L Wortman, assistant in 
Paleontology Mr Charles Earle and Mr O A Peterson are 
also engaged as assistants, and Mr Rudolph Weber as draughts- 
man The collections are to be made readily accessible to 
students, and exhibited as rapidly as they can be put together 
and mounted A list of such duplicate specimens as gre avail- 
able for purposes of exchange is to be prepared A senes Df 
casts of the best preserved types 1s also in preparation for 
exchange 


Last week we printed an account of the ceremonies connected 
with the Tercentenary of Galileo at Padua In addition to 
what was then stated we may say that after Prof Favaro’s 
oration the delegates were invited to present the addresses of 
which they were the bearers, whereupon, the English delega- 
tion having by lot been placed first in oider of precedence, at 
the request of his colleagues, Profs Darwin and Stone of 
Cambridge and Oxford, Sir Joseph Fayrer spoke first, on pre- 
senting the addresses of the Royal College of Physicians of 
London and the University of I dinburgh, with which he was 
entrusted He spoke in Italan to the following effect — 


‘*Profondamente commosso all’onore accordatom: dal Reale 
Collegio de: Medic: dı Londra, ed anche dall Universita di 
Edinburgo, nel nominarm: ıl loro delegato, 10 mı presento 
davanti a questa insegne adunanza, per far onore alla memoria 
di uno dei pit grand: uomimi e dei pit illustri sapient: del 
mondo, e per render omaggio da parte del detto Collegio, così 
bene come del!’ illustre centro d. scienza e di filosofia in Scozia, 
all’ inclito scienzato, nonche a felicitare di &uore colla massima 
riverenza, questo antico seggio di scienza e di filosofia in cosı 
Leta e fausta occasione, nella quale sı commemorano le scoperte 
gloriose del celebre e rinomato filosofo, col nome del quale è 
intimamente collegata la sua storia passata ed anche la sua rino- 
manzaattuale La scienza diıtutto1) mondoé senza dubbio in questo 
luogo ora rappresentata Da ogni parte sono venut: messaggt di 
Simpatia, ma da nessuno forse, con maggtore premura e zelo che 
dei compatriot: di Harvey e Newton Quest, 1mpugnando la 
facctola caduta dalla mano morta dı Galileo, la mnalzd ela 
sostenne per illuminare le tenebre e rischiarare di vera luce 1 
luoghi finallora oscur anche al gran filosofo stesso, Paltro 
avendo terminato 1 suor stud: ed essendo laureato ın questa 
universita, divenne dipot, come socio del Collegio ai Londia, 
famoso per le sue scoperte sulla circolazione del sangue I suor 
studi anatomici che fece a Padova svilupparono in lur quel genio 
al quale 1] mondo intero è debitore Signor miei, non è solo 
allo scopritore del termometro, e, come si può dire, all’ in- 


ventore del telescopio , non e neppure all’ astronomo famoso 
: 
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che ha stabilito ÎI sistema eliocentrioo, ed ha quasi anticipato le 
scoperte di Kepler, e che ha dimostrato 1 sateili di Giove, le 
fasi del praneta Venere, 1 moviment diuini e mensili della luna 
e le mac@ht& soları , non è fine all’ autore del ‘ Saggiatore,’ 
del ‘Sidereus Nuncms’ e del ‘Dialègo de: due Massimi 
sistem: del Mondo, —ma è piuttosto al fondatore della 
filosofa sperimentale ch@ noi rendiamo adesso omaggio ed 
onore Egh, osando, pensare ed investigari da se stesso, 
rigettando gẹ asssom»degli antichi sistemi di filosofia, anche 
quello di Aristoule stesso, e rifidtando gl’ insegnamenti della 
teologa dogmatica, stabili ıl sistema del libero esame, affer- 
mando che la scoperta della vertà dev’ essere ıl primo motivo, 
e che gsi deve cercarla þer via di sperimenti e non sull’ altru 
autorita, e che la verita è unica, tanto in respetto alle screnze 
divine come alle umane Axdtsco dire che nessun mighiore 
tuibuto si pud fare al gran maestro adesso commemorato, che 
questa riconoscenza festiva doho trecento anm, dell’ assiduo e 
instancabile lavoro che ha rovesciato non soltanto il sistema 
Tolomaico, ma ha dato un nuovo impulso vitale ad ogni ricerca 
scienafica e filosofca Signor, con queste poche parole ho tentato 
d’esprimere 1 sentimenti dell’ ulu-tree Collegio e del? mnclita 
povon dei qual: 10 sono 11 modesto interprete, e ho Ponore 
i sommettere queste ındırızzı, e con esse, 1 voti più sinceri der 
miei colleghi per la prosperita futura di questa venerabile 
Universita, la quale, molto avantı a Galileo e stata un primo 
centro della vita intellettuale ın Europa, e che anche adesso e 
famosa per la sua propia eccellenza e per suor rapporti col gran 
savio di cur si può dire, come ha detto Dante di Aristotile 


‘Tutti ’ammiron, tutti onor gli fanno’” 

Pror Darwin of Cambridge followed Sir Joseph Fayrer 
with an interesting and eloquent address, also ın Italan He 
was succeeded by other delegates We may note that every 
attention was shown to the foreign delegates, and the great 
success of the commemoration was courteously assigned by the 
University authorities in large measure to the sympathy and 
interest evinced by other nations Itis satisfactory that no m- 
considerable shar® of this was attributed to the English , their 
addtesses bemg delivered in Italian evidently afforded much 
pleasure 


THE Alediterranean Natu, altst, noting the fact that new and 
spacious buildings are about to take the place of the old bio- 
logical station at Cette, expresses regret that no institution of 
this kind has yet been established ın connection with the Mal- 
tese Islands It poimts out that the marine fauna and flora of 
Maltese wateis offer themselves as a rich and practically un- 
touched field of research, the careful working out of which 
would be attended with scientific and economic results of the 
greatest importance 

THE same journal mentions that a petition 1s to be presented 
to the Governor of Malta praying that the Maltese fisheries may 
be more efficiently protected At present considerable latitude 
1s allowed both as regards the methods practised and as regards 
the times at which the fishing 1s carried on =‘ This,” says our 
contemporary, ‘‘1s not as ıt should be No other food supply 
can take the place of fish, and the fisheries of the islands 
under adequate protection and judicious management will 
always be an unfailing and increasing source of wealth ” 

THE Department of Public Instruction in New bouth Wales 
has published in us Technical Education Series (No 10) the 
first part of what promises to be a most valuable ‘ Bibliography 
of Austrahan Economic Botany,” by J H Maiden, curator of 
the Techno ogical Museum, Sydney Much information on 
the properties and uses of Australian plants, and on the products 
obtained from them ıs embodied in books of travel, m exhibt- 
tion literature, pamphlets, proceedings of learned societies, 
professiona] journals, and newspapers It 1s the author's 
object to render this scattered information conventent for refer- 
ence 

A GERMAN translation, by Count Goertz-Wrisberg, of Dr 
W Fream’s ‘Elements of Agriculture,” has been published by 
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Paul Parey, of Berlin, under the title of ‘ I&ndwirtschaft in 
England ” 


» 

THE current number of Wundt’s PArlosophische MiRhen icon- 
tains two experimentél articles—both dealing with problems of 
psychological optics The first (A Kurschmann, ‘‘ Beitraege 
zur Kenntniss der Farbenblindhe:t’”) gives an account of a 
number of interesting cases of colour-bjindness, etogethe® with 
criticisms of existing theorfés A unique case 1» that of an 
inherited, unilateral (left) blindness to the qualities violes, green 
and yellow In the second (E B Titchener, “Ueber 
binoculare Wirkungen monocularer Reize ”) an attempt & made 
to show that stimulation of one retina 1s followed by an excita- 
tion-process in the other, The psychophysical gesults are 
supported by recent phystologica? discovery 


‘1HE following are the arrangements at the Royal Institution 
for the Friday evening meetings before Easter, 1893 —TFeriday, 
January 20, Piof W®ewar, FRS, liquid atmospheric 
ar, Friday, January 27, Francis Galton, F RS, the jus- 
perceptible difference , Friday, February 3, Alexander Siemens 
theory and practice in electrical science {with experimental 
illustrations), Friday, February 10, Prof Charles Stewart, 
some assouiated organisms, Friday, Fébruary 17, Prof A H 
Church, F RS, turacin, a remarkable animal pigment con- 
taining copper, Friday, February 24, Edwaid Hopkinson, 
electrical ralways , Friday, March 3, George Simonds, sculpture 
considered apart from archeology, Friaay, March 10, Sir 
Herbert Maxwell, early myth and late romance, and Friday, 
March 17, William James Russell, F RS, ancient Egypuan 
pigments On Friday, March 24, a discourse will be delivered 
by Lord Rayleigh On March 31 and April 7 (the Fridays in 
Passion and Easter Weeks) there will be no evening meetings 


THE following are the arrangements for lectures at the Royal 
Victoria Hall in January —January 3, Mr Charles E Reade 
on a trip through [ndia, with anecdotes of the mutny, 
January 10, Mr A Hilliard Atteridge on some old Belgian 
towns, january 17, Prof Carlton Lambert on the romance of 
the stars, January 24, Dr Dallinger on spiders, their work 
and their wisdom 


THE fermentative changes which the leaves of the tobacco 
plant are made to undergo before they are worked up and 
finally handed over to the public, are of the greatest importance 
in determining the quality of any particular tobacco It was 
formerly supposed that the alteration in its condition thus 
brought about was due to purely chemical changes induced by 
the process of “sweating” which the leaf undergoes, but some 
interesting experiments made recently go to show that these 
important results are effected by special micro organisms In 
a paper read before the German Botanical Society, Suchsland 
gives an account of some investigations which he has been con. 
ducting on the bacteria found in different kinds of tobacco 
He has examined fermented tobacco from all parts of the world, 
and found large numbers of micro-organisms, although but few 
varieties, mostly only two or three different species in any 
particular brand and but rarely micrococcus forms But what 
is of especial interest 1s the discovery that pure cultures of 
bacteria obtained from one kind of tobacco and inoculated on 
to another kind, generated in the latter a taste and aroma 
recalling the taste and aroma of the original tobacco from 
which the pure cultures had been 1m the first instance procured 
Thus ıt may be possible in the future to raise the quality of 
German tobacco, not, as heretofore, so much by careful 
culture and judicious selection of varieties, which has so far 
proved unsuccessful, but by moculating pure cultures of bacteria 
found in some of the fine foreign tobaccos on to our own raw 
material, whereby similar fermentative changes may be induced 
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and the quality correspondingly improved The further results 
ptgmised by SuchsVand will be looked for with much interest 

In connection with the above experiments on the ‘‘ transplanta- 
tion,” so to speak, of micro organisms, 1t 1s interesting to note 
some results obtained lately by Nathan (Die Bidentung der 
Hefenveinatcht fus die Obstwemnberettung) The amount of 
alcohol present m suck wines as cider, currant wine, etc., 15 
generally from 3to 4 percent Thissmall proportion 1s possibly 
in part due to the necessarily large dilution of the fiuit with 
water, which considerably reduces the nitrogenous constituents 
of the “must” and also to the fact that the yeast, according 
to Hansen mostly present on sweet fruits 1s the Saccharomyces 
@prcntatis, which only possesses a feeble fermentative power. 
Experiments were made to see whethe:, by increasing the 
nitrogenous constituents of the “must,” and introducing a pure 
cultivatyn, of a@igorous wine-yeast, the yield of alcohol would 
be greatea | It was found that by adding a small amount of 
nitrogenous material, such as 0 15 gram ammonium chloride, 
and 5 cubic centimetres of wine-yeast per litre to the ‘‘ apple- 
must” (which was the fruit selected) 2,per cent more alcohol 
was obtained, and not only was this the case, but this cider 
possessed a finer and more vinous taste than that untreated, or 
which had only received an additional supply of ammonium 
chloride without the wine-yeast Kosutany in a paper published 
m the Landw Versucasstatronen, 1892, has recorded the 
results of his investigations on the behaviour of certain species 
of wine-yeast He states that not only is the percentage of 
alcohol yielded very different with particular yeasts, but that 
also the taste, smell, and bouquet of the wine inoculated with 
special cultures were distinctly different according to the variety 
of yeast employed It is hoped that, as ın the case of tobacco 
so with wine, it may be possible to raise the quality by the 
judicious transplanting of bacteria obtained from finer brands 


THE additions to the Zoological Soctety’s Gardens dunng 
the past week include a Squirrel (Sczuras ——) from 
China, presented by Mi Julius Neumann, a Crowned Hawk 





Eagle (Spizaetus coronatus) from South Africa, presented by 4 


Mr T H Mills, a Macaque Monkey (Maacus cynomolgus Ẹ ) 
fom India, deposited, three Sulphury Tyrants (Pirrangus 
sulphuratus) from South America, six common Widgeons 
(Afareca penelope, 3 8, 3%), four common Pintails (Dafila acuta, 


25,29), two Pintaled Sand Grouse (Pterocles alchata, $ 9) 
European, purchased 
e 





OUR ASTRONOMICAL COLUMN 


JUPITER’S FIFTH SATELLITE —Mr A A Common, in a 
letter to the Zzzzes for December 28, writes with respect to the 
fifth satellite of Jupiter ~- 

“This extremely difficult telescopic object discovered by Prof 
Barnard last September at the Lick Observatory has been looked 
for with the 5ft reflector on several occasions On October 18 
and on December 13 it was pretty certainly seen, by me on the 
first occasion, and by Mr Albert Taylor on the second The 
last two evenings (Sunday and Monday) have been very fine, 
and on each, between five and six o'clock, the satellite has 
been seen with certainty by Mr Taylor and in glimpses by 
me 

‘The brightness seems less than that assigned to ıt by Prof. 
Barnard, but this may be due to the very much better sky they 
enjoy at Mount Hamilton , the glare from Jupiter would be with 
them very much less, so that they would have the planet on a 
much darker background, and ıt would appear brighter than ıt 
does here 


“I have not heard of any other observations having been made 
wut of America ” 


COMET BROOKS (NOVEMBER 20, 1892) —Edinbui gh Cucu- 
fas, No 36, gives the ephemeris of this comet, from which the 
following extract ıs made This comet, according to Ber- 
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berich’s computations, will soon commence to decrease in bright- 
ness e 
Bahn, Midnight, 


1892-93 : RA: A Deel Log » Log 4 Br 
Dec 30 15 57 15 58 310 

3E 16 16 30 60 2I 3 00820 98589 766 
Jan í 16 38 18 b02 19 

2 17 246 63297 oS8:18 98530 7 88 
e 3 172949 64417 

4 1759 9 65345 00807 98351 795 

5 18 2940 66 54 (3 


Cower Hotwes (NOVEMBER 6, 1892) —The following 1s a 
continuation of the ephemeris of this comet for the present 
week — k 

Berlin, Midnight 


1892-3 R A (app ) Bp (pr ) Log z Log 4 
Dec 30 I 222 -+33 595 e ee 
3I 3 24 57 2 .’ 
Jan ı 4 27° 551 0 4096 o 3284 
2 531 531 
3 6 36 513 
4 742 ¢ 49 6 
5 1 850 33 479 O 4119 © 3400 


THE MARKINGS ON Mars —In No 25 of the Publications 
of the Astronomical Society of the Pacific, Mr Schaeberle has a 
preliminary note on the question as to whether the darker and 
the brighter areas on Mars are water and land or vece versd 
Having observed the planet from June 11 up to the present time 
he has been led to the conclusion opposite to that of Schrapa- 
relli, Flammarion, and other observers, and considers that after 
all the dark poruons should be considered as land and the bright 
as wager In raning such a question as this Mr Schaeberle 
has been very reserved, fur should his opinion receive dy atten- 
tron, as of course it should do, and be corioborated the planete 
surface will be looked upon in quite a different light than for- 
merly Inthis note he sets forth a few of his :easons for coming 
to such a conclusion, and it may interest many of our readers 1f 
we state some of them briefly If the dark marking- be taken 
as land, would not the irregular gradations of shade be more 
naturally expected than 1f we consider them as fixed surface 
features? ‘* Light reflected from a spherical surface of water 


* mashght state of agitation would vary uniformly in intensity 


At opposition, the centre of the planet would, for a water sur 

face, appear brightest Observations show that within a certain 
distance from the edge of Mars there 1s a gradual increase in 
the steady lustre of the brighter areas towards the centre of the 
planet” Assuming these dark areas to be water, then they 
should thus be least dark near the centre, which 1s somewhat 
contrary to observation With reference to the ‘‘ canals,” he 
says that they on this hypothesis ‘' correspend to the ridges of 
mountains which are almost wholly immersed in water,” while 
with regard to their observed doubling he remarks that they can 
be explained as ‘‘ representing parallel ridges of which our own 
earth furnishes examples ” As a concluding argument he tahes 
an observed terrestrial observation, the view of the lower end of 
San Francisco Bay from Mount Hamilton, San Francisco being 
fifty miles away At all hours of the day, he says, ‘the 
surface of San Francisco Bay (as seen from the top of Mount 
Hamilton) ıs much dreghter than the neighbouring valley and 
mountains at the samedistance ” He further adds that the line 
of sight makes an angle of more than 87° with the normal to the 
surface of the bay, while the observer's po-ition ‘‘ varies all the 
way from being nearly in a direct line between the bay and the 
sun to the position in which the sun 1s nearly in the direction of 
the bay ” 


Tue Lick OBSERVATORY —Miss Milicent W Shinn is the 
writer of a very interesting pamphlet on the history of the Lick 
Astronomical Department of the University of California In 
these few pages she brings together much with regard to the 
eaily events connected with the founding of the giant refractor 
that ıs not generally known For instance, it 15 curious lo 
read how Mr Tick wished to be immortalized by leaving 
bequests for costly statues of himself and his family, and when 
urging that such statues would be preserved for all tire, was 
answered by Mr Staples that “more likely we shall get into a 
war with Russia or somebody, and they will come round hee 
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with warships and smash the statue? to pieces ın bombarding 
the city” Mr Luk was so struck by this, that he asked, 
** What shall Pdo with the money, then?” How this question 
was answered 1s now well known, and astronomical science was 
presented with the finest object-glass that was ever made 

Mr Lick’s deea prescribed that the Observatory should be 
“made useful in promotifig science,” and up to the present 
these. words have been carried out to the letter The big 
telescope has’ not bezh freservedgfor one side of astronomical 
science, but has dived into all branches, as every astionomer 1s 
aware e Not only have minute double stars been observed and 
measured, but the spectroscope has been employed, from which 
excellent results have Been published, while lunar photographs, 
equalling, if not eacelling, those that had been previously 
obtained have brought to light much to set us thinking about 
Jupiter's fefth moon is perhaps the latest arrival of which we 
have heard, and this, fo'lowing just 300 years afte: Galileu’s 
discovery, would alone render the Observatory famous That 
the Lick Astronomical Department, during tbe few years of us 
existerce, has donean immense amount of good work, especially 
when one takes into account the comparatively small staff on 
hgnd, cannot be denied, and we hope the day will come when 
the number of suck telescopes will be increased, for the ever- 
opening fields of research point out how necessary they are 


WASHINGTON MAGNErIC OBsrRVArIons — The Unmtel 
States Naval Observatory has quite recently published their 
magne'ic observations that were made during the past year, 
prepared on the same plan as that fo. 1889-90 The observa- 
tions for 1891, as Mr Hoogewerff (who was in charge for the 
greater part of the year) informs us, are better than those of 
former years, owing to the fact that the 1eductions took place 
at no veiy distant dates from the observations, the experience 
thus gained helping to correct and guard against conditions 
which might have tended to give rise to errors The introdac- 
tion cortains a description of the buildings, methods of observ- 
ing, together with the personnel during the year, concluding 
with a description of the tabular results The tabular results, as 
usual, show the mean hourly readings for the elements for each 
month, Table T containing the mean values for the fom yeas 
1888-91 

Simultaneous wih this volume was also issued the meteoro- 
logical observations and iesults for the yeflr 1888 


GEOGRAPHICAL NOTES 


A SPECIAL number of the Mouvement Grographiaue is 
devoted to a series of important despatches from M Alexandre 
Delcommune, chtef of the Lomami expedition of the Katanga 
Company Entering the Lomam: from the Congo, the party 
left the river on May 13, 1891, and explored the enurely 
untraversed territory between its upper valley river and that of 
the Sankuru as far as 8°S Thence they turned eastward and 
reached Lake Kassal: on the Lualaba, and struck south through 
Garenganze’s country to Bunkeia Making a cncuit through 
Katanga and westward, they found the Lualaba near its source, 
and following it for 200 kilometres, discovered a grand gorge at 
Nzole, where the river flowed ın a succession of wild cataracts 
between cliffs nearly a thousand feet high, and not more than 
forty yards apart From the rapids they returned to Bunkera, 
travelled north-eastward over the plateau, cro sing the 
Luapula at its oatflow from Lake Moero, and ultimately reached 
Lake Tanganyiha The difficulties overcome were very grert, 
and the sufferings of the caravan have rarely been surpassed 
evenan the grimmest 1ecords of African travel 


AMONGST the English travelleis who have recently arrived in 
London are Mr Selous, the famous South African hunter, and 
Mr Conway, who has probably climbed higher than any other 
European in the Karakoram range Both gentlemen will read 
papers to the Roy. 1 Geographical Society early next year 


TH arrangements for the Royal Geographical Society’s even- 
ing meetinzs after Christmas are unusually varied Mr Hose 
will desciibe bis journey up the Burram river in Sarawak to 
Mount Dult, at the first meeting in January ‘The second 
meeting will be devoted to the Island of Yezo, when Piof Milne 
and Mi Savage Landor will read pipers Papers by Captain 
Bower and the American traveller, Mr Rochbul, on Tibet, will 
be given la a, and Lieutenant Peary will personally deseribe 
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his experiences in the north of Greenland %n March Prof 
Bonny will lecture on the action of ice in producing geogra- 
phical forms, and there will be other papers dealing with the 
scientific basis of geography . 


THE death of Cardinal Lavigerie on November 24 removed 
one of the most powerful personages who have recently influ- 
enced the geography of Africa It is very largely on account 
of his labours that the French Roman Catholic missions shave 
played so conspicuous a parin conbating the slave trade, and 
to him also 1s due the formation of a much-needed Belgian 
Ant: slavery Soctety , 


THE British Government having decided to relieye the 
East Afiican Company from the responsilility of occupying 
Uganda, an Imperial commission, under the charge of Sir 
Geiald Portal, will set out from Mombasa as soon as it 
can be got ready to take over the administration of the country 
Another fact of some interest is the revival by Mr Cecil Rhodes 
of the idea of exploring Afiica by telegraph He proposes to 
lay down a line from the Cape to Uganda, and ultimately to 
extend it to Egypt 
pany's wires will have reached the mission station of Blantyre 
north of the Zambesi, and there are no serious physical difi- 
culties in continuing the line to the head waters of the Nile 
The effect on the exploration of Africa will be enormous, not 
the least important result being the possibility of arriving at the 
true longitudes of places in the interior ®f the continent 





DEW AND FROST 


A PAMPHLET recording some interesting ‘ Observations 

on Dew and Frost,” by the Hon R Russell, has just been 
published by Mr Edward Stanford Wereprint Mr Russell’s 
** Summary of Results” — 

The observations were begun with the object of verifying the 
commonly received theory ot dew, and with a strong feeling 
that the results obtained hy Col Badgeley, described in the 
Proceeaings of the Royal Meteorological Socrely for April, 1891, 
opposed as they were in some measure to the accepted teaghing 
on the subject, would not be corroborated When, alter ex- 
posing inverted glass tumblers and pans on grass and bare earth 
in the summer of 1Q91, dew was often found in surprising 
amount in the interior, I attributed the deposit to vaporous air 
which might have entered under the rim and parted with its 
moisture in the calm of the inclosed space But when it was 
found that a tumbler pressed down into dry earth, and other 
vessels admitting little air from outside, were considerably be- 
dewed in the intenor , and when, further, similar vessels inverted 
on earthenware or metal plates were found to be very slightly or 
not at all bedewed inside, ıt became more probable that the 
vapour condensed in the interior of vessels over grass and garden 
earth had proceeded from the earth beneath Next, it was found 
that china plates, admitting a flow of air between their lower 
surfaces and the ground, were more heavily bedewed on their 
lower than on their upper surfaces, and that a cylinder of glass 
was most bedewed on the lower outer and upper inner surfaces 
These observations confirmed the suspicion that the dew on tHe 
inside of the hollow vessels was derived fromthe ground It was 
for a long time a matter of doubt and difficulty that vessels 
mverted over dry, dusty earth and dry turf were found copiously 
bedewed within on the morning following exposure On many 
mornings the amount of dew in the interior increased in some 
proportion to the precautions taken to exclude free air, and it 
seemed highly improbable that moist air penetrated, without de- 
positing on its way much of its moisture, either through the 
dusty earth banked round the edges of the vessel, and exposed 
to the sky, or else through the dusty covering of earth below 
the vessel from lower layers 

In December, 1891, during hard frost and very fine weather, 
with calm or very light airs, the ground being frozen hard, leaves 
of bushes, ferns, &c , were seen to be frosted both on their upper 
and lower sides, though much less on the lower sides facing the 
bare ground than on the upper sides facing the open shy Where 
thick fern grew between the observed leaves and the ground, 
there was no rime on the lower sides of the overhanging ferns or 
leaves This seemed to show that the rime on the lower sides 
of ferns was due to exhalation from the ground, for the interruption 
of radiant heat from the earth by dry htter would rather favour 
than reduce the frosting of the under sides Lave leaves on 
bushes, and dead leaves on the ground, were whitened with 
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frost on their upper sides, and had a thin film or coat of trans- 
p@rent ice on the lower sides Leaves and sticks on the 
grdund were less frosted on the sides factng the ground than on 
the top Thick planks between a few inchesnd gne foot above 
the ground were about a third as much fiosted on the lower as 
on the upper sides Considering that the upper side of a plank 
1 inch thick would fall toa considerably lower temperature by 
radiation than the lower side, it may be supposed that the de- 
fosition would hav@been largest on the lower side 1f they had 
b en at the same temperature That much frost came from the 
air ndepegidently of the ground, was shown by the white roofs 
12 feet ebove the surface of the earth. On the other hand the 
grass was much more heavily frosted Moreover, tumblers in- 
verted and préssed down on dry, hard, bare earth, on sand, and 

n hard turf, were moderately frosted inside, besides being thickly 
rosted outside The indications, on the whole, seemed to 
resemble those of the previous June, but the vapour condens- 
ation attributable to exhalation from the earth bore a much 
smaller proportaon to the total deposit than in the case of dew 
on interlog surfaces observed in summer 

*Boards, tifes, and stones (sandstone) an heaps were frosted 
on the top, and especially in cracks and indentations of the top 
surface, but not in the interstices between the separate pieces 
Stones on the ground were sometimes not frosted at all on the 
top, but much on the parts against the sandy earth, and where 
bedded ın the ground, ° 

Further experiments ın May and in the summer months of 
1892 gave strong confirmation of the evidence that much dew 
and frost are caused by exhalation of vapour from the earth, even 
in dry weather 

The facts that— 

(1) A large quantity of dew was mvaniably found on clear 
nights in the interior of closed vessels over grass and sand 

(2) Very httle or no dew was found in the interior of vessels 
inverted over plates on the ground . 

(3) More dew was found on the lower side of asquare, slightly 
raised, China plate over grass or sand than on the lower side ofa 
similar plate placed upon the first 

(4) The lower sides of stones, slates, and paper on grass or 
sand, were much more dewed thanthe upper sides The flat 
wooden back of the minimum thermometer on clear evenings 
when lying on earth, sand, or grass was almost invariably wet 
before the upper surface 

(5) The lower side of plates of glass, 1 or 2 in above grass, 
were as much or more bedewed than the upper sides 

(6) Leaves of bushes, leaves lying on the ground, and blades 
of grass were abont equally bedewed on both sides 

(7) The interior of closed vessels inverted on the grass and 
covered with two other inverted vessels cf badly-conducting 
substance was thickly bedewed, and the grass in the three 
circular inclosures also thickly bedewed 

(8) The deposit of dew on the interior of closed vessels inverted 
over dry garden eerth was much less than ove: sand or turf, 
although the powdery condition of the earth in the morning 
showed that no deposit from the air had taken place on its sur- 
face during the night 

(9) Usually a greater amount of dew was deposited m the 
interior of vessels when the earth was moist at a little depth 
below the surface than when the earth was at its driest 

(10) The temperature of the space under a glass plate or 
other object suspended near the surface of the ground was higher 
than that of the upper surface of the object, and, nevertheless, 
a cloudy film was produced first on the lower surface,—amounted 
to a proof that a large part of the dew formed 1s derived from 
vapour from the eart 

Moreover, the large difference often observed between the 
quantity of dew deposited in the interior of a vessel inclosing a 
plant, and the quantity of an empty vessel, proved that much 
dew may be derived from the earth through plants 

Drinking glasses inverted over grassy turf, and over turf close 
by, from which the grass was removed, showed a similar excess 
of deposit on the glasses inclosing grass More vapour was 
condensed on plates suspended over grass than over bare earth 
In these cases the conditions are somewhat artificial, and the 
grass, which was covered by a suspended plate or inclosed by a 
glass, would be warmer than if the exposure to the sky were free, 
but the disturbance thus caused would tell as much against as 
in favour of deposition on the interior surface It may be 
obyected that the air in and above the grass would be colder, 
owing to the radiating grass, than over the bared spot, and that 
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therefore more dew would be deposited from the ar, but this 
objection would scarcely be valid where a sfnall plant was 18- 
closed on bare earth and the deposition on the interior of Phe 
glass compared wih that on a glass not inclosing a plant 

Recent investigations have proved the evaporation from plants 
to be very large, “and since evaporation proceeds by night as 
well as by day, there can be no reason why a moderate pro- 
portion of the dew deposited on the surface of blades of grass 
and on leaves of plants generally should hotebe derived from thé 
vapour which thev exhale The fact that an equal quantity of 
dew is deposited on glass, china, painted wood, &c , ¢xposed to 
the sky to that depo-ited on grass, may seem to miningize the 
influence of plant exhalation, but we must remember that the 
whole of the stratum of air near the ground 1s rendered more 
vaporous by these exhalations, and that therefore the dew point 
1s sooner reached on the surface of any body exposed to the sky 
in the midst of vegetation than on bare open ground Moreover, 
the thickness of the sub.tance prevents earth heat from much 
affecting the upper surface The effect of gram in prgmoung 
dew formation 1s owing—(1) To its radiative power gooling its 
surface below the dew-point (2) To the consequeftt cooling ef 
the stratum of air in and over the grass to a point much below 
that of the air a few feet higher. (3) To the obstruction offered 
by the grass to any light air or breeze on a nearly calm night, 
and the consequent settling down, without much disturbance, of 
acold Heavy stratum (4) To the prevention by the grassy 
covering of the drying up process by sun and wind which takes 
place on bare ground, and to the moist earth which therefore 
exists under grass near the surface evenin dry weather. (5) To 
the exhalation of vapour from the grass 

The realization of these causes explained what was always, 
previous to these observations, a difficulty to me, the almost 
entire absence of dew on heather and dry fern in the summer 
Even after heavy dews, heather was invanahly found perfectly 
dry dn fine, calm winter weather, with white frost, heather 
may be a good deal whitened, and the frost 1s then derived 
largely from the open air Wood, being a good radiator ang 
bad conductor, 1s heavily bedewed and frosted 

Stones, whether of sandy composition and appearance, or of 
close grain like flint, pebbles, and slate, are not often visibly 
bedewed or frosted onthe top on clear mghts On their sur- 
faces, touching or very close to the ground, they are heavily be- 
dewed and frosted A moderate radiative power, their usual 
situation removed from grass and vegetation, and in the case of 
the close grained stones, a conductive power greater than that 
of leaves, grass, and wood, though less than that of metals, pre- 
vent the deposition of much atmospheric moisture on their 
exposed sides But when air highly charged with vapour im- 
pinges on them ın a confined space, as on their lower sides, con- 
densation readily takes place, just as it will take place when any 
substance, even polished metal, 1s held above the spout of a 
kettle of boiling water It 1s apparent that since stones act as 
condensors tô the vapour constantly arising drom the earth, and 
since the heat of the sun and temperature of the air by day only 
slightly raise the temperature of the earth immediately beneath 
a large stone, while the radiation of heat from the stone and low 
air temperature of the night cause the lower side of the stone to 
be very cold at night, a rather large amount of moisture must be 
deposited on its lower surface ın every twenty-four hours, and the 
ground on which it rests must in our climate remain always very 
moist The space between the stone and the giound conse- 
quently hecomes the abode of many insects Which live well in 
damp and darkness 

Occastonal observation of the distribution of dew, without 
careful comparison with the state of the weather, gives an 1m- 
pression of capriciousness which only continuous records com- 
prising vartous conditions can remove, 

Deposition 1s generally favoured by a humid arr, and therefore 
in this country by southwesterly and westerly winds, which bring 
over the land the vapour derived from evaporation of the Atlantic 
Ocean A smaller fall of temperature by radiation brings about 
condensation, and there 1s less tendency ın any deposit to 
evaporate than ina drierair Radiation may produce a greater 
fall of temperature indry air, but the distance fiom the dew- 
point is commonly too wide to compensate greater humidity 
with greater cooling 

Calm is also very favourable to dew-formation It allows 
parcels of vapour ın the arr to remain sufficiently long in contact 
with cold radiating substances to become greatly cooled, and so 
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of the stratum offair near the grounds which 1s continually cool- 
ing by contact and radiation Thus dew goes on forming while 
the air falls lower'and lower beyond its original dew point, and 
while by @ very gentle movement an interchange 13 hept up be- 
tween the warmer air touching the grounbeneath the grass, and 
the cold air on the surface of the grass, and between differently 
cooled layers and portions @f air above ıt H the ar 1s very 
humid, a very slight air or breeze 1s favourable to heavy de- 
position Ov ordinary clear nights, calm and light airs allow 
the reduction of the lowest stra'umof arr to the dew-pornt, and 
there ino hability to evaporation of the minute deposited par- 
ticles by portions of air above the dew-point being driven agamst 
them e When the air 1$ rather dry, as often happens at night in 
dry summer weather, and in winter frosts, calm 1s frequently a 
necessary condition for the deposit and appearance of dew and 
white frost, The deposit may be observed to take place on the 
cessation oF wind, and again, tHe change from calm to wind soon 
dries off the dew which has already formed On other occasions, 
when there 1s a gentle ar or breeze, dew and frost are deposited 
only in sheltered phaces, as on the most sheltered slopes of fields, 
on banks sloping to leeward, on leaves @n the lee side of bushes 
ay trees, on the lee side of mole-hills, posts, railings, and other 
objects Hollows, depressions, and cracks, in paper, glass, 
stones, tiles, wood, and leaves, are more bedewed than flat 
surfaces from the same reason,—the reduction below the dew- 
point of arr less diluted than thit which 1s more free by currents 
of higher temperature afid greater dryness With a fresh west 
wind in a clear might, the raised and ribbed parts of leaves, &c , 
may be thickly bedewed and frosted, but the hollows and folds 
scarcely if at all less, and the sides of buds, thorns, &c, are 
more frosted than the points The wind is, in fact, often 
sufficiently removed from the dew-point to prevent deposition 
or continuance of moisture on all parts which are fully exposed 
to it Not even free radiation to a clear sky then avails 
to plant frost growths upon the object whose temperature 1s 
being perpetually supplied by the forcible impact of warmer air 

Free radiation or exposed situation is, on the whole, perhaps 
the most effectual cause of dew on very many nights m the year 
In a level country those parts of a field which are least sheltered 
by trees and hedges gather most dew and frost on calm nights 
Sunilarly, those parts of any flat substance, such as a sheet of 
glass or paper, which have the most uningerrupted exposure to 
the sky are most bedewed, The tops of bushes, posts, railings, 
inverted drinking glasses, pans, &c , are on calm nights, and 
sometimes breezy nights, more bedewed than the sides Greater 
cold by greater radiation n these cases produces greater deposition 
from the cooled air which comes in contact with the freely radiat- 
ing surfaces It must be remarked, however, that radiation from 
fine points, such as the tips of sharp thorns, 1s often not sufficient 
to counteract in air which 1s not very humid the effect of the 
continual impact of air above the dew-point and higher in tem~ 
perature Close to the ground the case 1s different, for there the 
temperature of the low stratum of airis lower, and usually about 
the dew-point, there 1s little movement, and vapour from the 
ground increases humidity , but even in this situation the points 
of grasses, &c , are often less bedewed than the sides 

‘That free radiation 1s by no means necessary for the formation 
of heavy dew on grass 1s proved by the experiments detailed 
above, made during the summer of 1892 The grass was found 
heavily bedewed in dry weather within three enclosures of 
earthenware by which radiation was arrested 

Since grass covered by hollow vessels, and the interior of 
hollow vessels themselves, are thickly covered with dew, 1t would 
seem likely that the grass under overhanging trees would be as 
thickly bedewed as the exposed grass in a field, and that the 
under sides of the overhanging leaves would also be wetted 
This 1s not the case And there are differences in the two 
situations sufficient to account for the absence of dew under 
leafy trees In the first place, on a calm night, the air under a 
tiee 1s warmer than in the open owing to radiation from the 
ground beingarrested Secondly, whatever vapour escapes from 
the earth 1s unable to condense on the grass which covers it, the 
grass bemg but little colder than the air and vapour = Thirdly, 
and herein hes the chief difference, the air under the tree moves 
freely and 1s above the dew-point, since the earth and other 
objects which ıt touches are warmer than the grass and air out- 
side If the air were confined in a small space, the incremerts 
of vapour issuing fiom the earth, and the gradual cooling of the 
grass under the tree and of the tree itself, might cause deposition, 


to become condensed upon them, and it prevents the dispersion | but air which has parted with much ofits moisture outside 1s 
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constanily mixing with a cdnsiderable body of air already warmed | though similarly exposed with bodies which are attracting dew, 


under the sheltering canopy Thus all objects under the tree 
remain above or not much below the dew-point®f the air which 
touches them Yet, on a calm night, long grass and other sub- 
stances a little raised above the ground are sometimes heavily 
bedewed, though largely hindered by overhanging branches from 
losing their heat by radiation ‘J R often remain nearly dry 
tll the morning hours, and then reach a tempeiajure belgw the 
dew-point The absence of gew under trees and bushes 1s, within 
limits, roughly proportional to the area of ground covered A 
large surface of dry ground slowly parting with its heat during 
the night has a powerful effect ın pgeventing condensation 
Small bushes on a humid clear night are often much lbedewed 
even on their lower leaves On the night of October 5, 1892, 
both s:des of the leaves of bushes in all sheltered situations were 
found thickly bedewed, but where leaves were enlær exposed 
to the slight breeze which was blowing, or near the wall of the 
house on which the sun had shone, they were dry The warm, dry 
wall of a house acts a part similar to that of the earth under a 
tree 1n radiating warmth to neighbouring objécts, and in warming 
the air by contact The vapour emerging fiom earth sheltered 
by foliage several feet above ıt has time to mix well with aw 
before coming 1n contact with solid objects In the hollow 
vessels, and even ın the space between a raised plate of glass and 
the earth, the vapour which rises from the earth has no time to 
become equally distributed m the air bgfore meetmg with sub 
stances colder than itself , in the closed vessel. the mnitial amount 
of vapour ıs augmented so as to produce constant saturation 
Objects, such as drinking glasses, raised several feet above the 
grass, were seldom much bedewed, and often quite dry 

The increase of pasture-land in England must have a con- 
siderable effect in increasing cold by radiation, and in dimimish- 
ing the amount of vapour in the air at mght by deposition on 
grass The sensible moisture at night must be increased near 
the ground, the dew-pomt bemg quickly reached onea clear 
night over grass 

The large quantity of dew found on plates and other objects 
over sandy ground, dry to a depth of severabhinches, proves the 
possibility of a large emanation of noxious vapours from soil 
contaming decaying organic matter below a covering of sand 
The ague of parts of East Anglia and of sandy malartous districts 
may be thus accounteal for 

Houses built on sandy ground over a damp subsoil may be 
considered as scarcely more wholesome than if built on the damp 
soil itself 

In late summer an1 early autumn the high temperature of the 
soil in comparison with the temperature of the surface and ofthe 
air near the ground at night, must have a powerful effect in the 
production of vaporous exhalations The heavy rains which so 
often occur in October, the wettest month of the year, must co- 
operate with a falling air temperature m driving out air from 
the pores of the earth 

In nearly all the conclusions of Wells, as stated in his ad- 
mirable ‘‘ Essay on Dew,” my observations lead me to concur 
He found that calm 1s favourable to the precipitation of dew , 
that if, ın the course of the night, the weather, from being calm 
and serene, became windy and cloudy, not only did dew cease to 
form, but that which had formed either disappeared or diminished 
considerably , that 1f the clouds were high and the weather calm, 
dew sometimes formed to no very inconsiderable extent, that 
dew often forms on shaded grass even several hours before sun- 
set, and continues to form after sunise, that, if the weather be 
favourable, more dew forms a little before, and, in shaded 
places, a little after sunrise, than at any other time, that on 
substances elevated a few feet above the ground it forms much 
later an the evening, but continues to form as long after the 
rising of the sun as upon the ground , that dew 1s more abun- 
dant shortly after rain than during a long tract of dry weather , 
that dew is always very copious on those clear and calm mghts 
which are followed by misty or foggy mornings, and also on 
clear mornings after clou ly nights, and generally after hot days , 
that more dew was formed between midnight and sunrise than 
between sunset and midnight, owing doubtless ‘‘to the cold of 
the atmosphere being greater in the latterthan ın the prior part 
of the night,” that whatever diminishes the view of the sky 
diminishes the quantity of dew , tnat a substance placed on a 
1aised boaid of some extent acquired more dew on a very still 
night than a similar substance lying on grass , that bright metals 
attract dew much less powerfully than other bodies, that a metal 
which has been purposely moistened will often become dry 
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aft that wool laid ipon a metal acquires much less dew than an 
equal quantity laid upon grass in the immediate vicinity , that a 
metal plate on grass always became moist on tye lower side 
during the night, though the upper side was often very dry, but 
that if the plate was elevated several feet in the arr, the condition 
of both sides was always the same, whether dry or moist , that 
gvool on a raised board,was commonly colder than on the grass 
on very still nights®and that the leeward side of the board was 
colder than the windward, that bare giavel and garden mouéd 
were veryymuch warmer after sunset than ne'ghbouring gass, 
that or®dewy nights the temperature of the earth half an inch or 
an ich beneagh its surface was much warmer than the grass upon 
it, and than the ar, that metal coveging grass was only slightly 
eolder than the grass covered, and this again colder than the 
earth , that metal thus exposed was warmer than air 4 feet above 
1t, and much warmer than neighbouring grass , that the variety 
inghe quantities of dew, formed upon bodies of the same kind 
in diffegeat suu®tions, was occasioned by the diversity of tem- 
perature axigting among them , and that on nights favourable to 
te production of dew, only a very small*part of what occurs 1s 
owing to vapour rising from the earth 
The last of these conclusions Wells suppoited by the obser- 
vation that the dew on the grass increased considerably about 
sunset, the same time at which dew began to show itself on the 
raised board, and by the reflection that, “though bodies situated 
on the ground after they have been made sufficiently cold by 
radiation to condense the vapour of the atmosphere will be able 
to retain the moisture which they acquire by condensing the 
vapour of the earth , yet, before this happens, the nising vapour 
must have been greatly diminished by the surface of the ground 
having become much colder” He adduced the fact that 
substances on the raised board attracted rather more dew 
throughout the night than substances lying on the grass He 
admitted that all the dew on calm, cloudy nights mightebe at- 
tributed to condensation of the earth’s vapour, since on such 
wights the rai~ed board was dry 
But if the grass was moist on these calm, cloudy nights, and 
the moisture were owing to earth-vapour, it 1s only reasonable 
to infer that a very mach larger quantity was owing to earth- 
vapour on clear nights when radiation was comparatively free 
Moreover, the fact that substances on the raised board became 
wetter than substances on the grass may be attributed to the 
non conducting wood intercepting the warmth radiated from the 
ground, and thus allowing a substance on the upper surface of 
the board to become colder than a substance on the grass And 
with regard to the “rising vapour ” being greatly diminished by 
the surface of the ground having become colder, ıt does not 
appear that such diminution actually occurs, owing possibly to 
the influence of the high ter perature ofthe preceding day reach- 
ing the moist earth at a little depth below the surface about the 
same time I have found the deposition of earth-vapour to pro- 
ceed at arapid rate After sunrise over grass 
Wells explains with much ingenuity the reason why leaves of 
trees often remain dry throughout the night, while those of grass 
are covered with dew But he does not, I think, attach 
sufficient weight to the fact which he mentions among others, 
that the air near the ground 1s near one of us sources of moisture, 
while the top» of trees are removed from that source The ar 
1s both damper and colder near the ground , a stiatum of cooled 
air rests upon warm earth emitting vapour The tops of trees 
a 
are pervaded by air which 1s drier and warmer, and the leaves 
do not allow air to rest long enough on thetr cooled surfaces to 
part with sufficient heat ın order that condensation may ensue 
I have found that when the aur is clear and not humid, radia 
tron into space 1s often not sufficient to cause visible dew or frost 
except 1n sheltered calm places, and in the same condition of 
air deposition tahes place more on broad surfaces than on thin 
shoots, threads, and points, and more on the faces than on the 
edges of leaves It appears necessary that a certain stability of 
temperature below that of the air, and a certain protect n from 
re-absai ption by the drier portions of air which pass over, should 
be attained in order that dew and frost may accumulate When, 
on the other hand, the air 1s very moist, with a tendency to 
must or fog, a very large condensation takes place on exposed 
eobjects, and especially on those which ate at some height above 
the ground, such as the branches and twigs of trees Points, 
thorns, spiders’ webs, and otner thin filaments are then heavily 
bedeved Mist o: fog often follows 
When some mist has formed on such a mght, there 1s a heavy 
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‘difficult to say what ıs dew or frost proper, and what 1s deposited 
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precipitation on trees, &c , which 1s increased by wind, and large 
drops of ram on to the ground beneath thenf This conding# 
seems best explained by Aitken’s discoveries showing the possi 
bility of a super-saturation of air when the number of dust- 
particles 1s unusually small on a mass of air which is humid and 
cooled tosaturation The dust-particles from their minuteness, 
and from therr inability to fall below the temperature of the air 
owing to the cloud canopy above, do npt condense much of 
the vapour, and consequently any solid obje®@t of the same or 
shwhtly lower temperature brings about precipitation from the 
passing air, which may possibly be super saturated eA slight 
fall of temperature im the air, or sometimes an increase W dust- 
particles, then proluces fog A dry fog may thus, result from 
cold causing con lensation qna very large number of dust-par 
ticles which are radiating heat rather freely, and a damp miste 
from partial condensation from super satura ed air on a com- 
paratively small number of dust particles not radiating freely 
owing to à clouded sky Š 

These considerations explain why a dry fog®is dgngest in 
London and a wet mist densest inthe country A dw fog is 
the work of cold radiating particles, a wet mist 1s tfe work of 
cold air mixing with warm = ‘‘In a fog,” says Angus Rankin,! 
“ the watery vapour in condensing has more particles to condense 
on, and consequently the,particles of fog are smaller, and on 
meeting with an object with a higher temperature, instead of 
wetting if the object dries them up by parting with some of its 
heat On the other hand, ina must, the particles of dust, being 
few, have more water condensed on each, and so are larger and 
do, not readily evaporate with small increments of heat” Yet 
ina damp mist the addition of a large number of dust-perticles, 
as in a town by day, scarcely increases the density of the must 
In fact, the wet mist 1s less dense tn London than in the country, 
owing to the higher temperature and lower humidity of the air 
Dry or radiation fogs, which cling to the ground, are the most 
dense 1g smoky places 

In fogs with frost ın winter, such as have occurred geveral 
times in the last few years, I have always found the windwarde 
side of objects to be much more heavily frosted than the lee- 
ward, and the rime to attach itself most to points and edges | 
Trees have thus hecome laden with rime, even so as to break 
down branches , iron points of railings, splinters of wood, wires, 
and blades of grass have borne spikes and fern-like growths an 
inch or more long, and heather and fern in hollows have been 
whitened as 1f witha fall ofsnow In weather of this kind it 1s 


moisture from super-saturated air and from fog On the same 
night a white frost may present the characteristics of fog- 
deposition in a valley and of clear condensation on a neighbour- 
ing hill 

Dew and frost are in fine the result of many causes which 
inter-operate ina complex manner The importance of the 
laws of gases of the multitude of fine adaptations ın the relations 
of vapom, air, water, earth, and plants, theeimportance, too, 
of the thermal receptivity of boundless space, gives an interest to 
this branch of meteorology which 1s second only to its beauty 








ARBORESCENT FROST PATTERNS 


PROF MELDOLA’S account of Arboresce8t Frost Patterns 
has excited a good deal of interest, and we have received 
many letters on the subject, some of which we have already 
ublished To-day we give reproductions of photozraphs we 
ave received from Mr J Maclear, Cranleigh Fig 1 re- 
presents a photograph of a facsimile tracing of a ‘ Nature 
print ’ of an ice crystallite taken by Mr A Anderson on a 
still and sunny early morning in January 1887, after a not very 
severe frost The sunshine had just dried the rest of the frost 
off the flagstone, and left this mud and ice-crystalhzation, which 
he promptly secured on soft piper by means of a soft pad- 
pressure, and thus got a perfec Nature printed unpression 
The original (now unfortunately lost) showed an appearance 
of vegetable (moss) growth, even more strikingly than tn this 
tracing from it 

With regard to Fig 2 Mr Maclear writes —‘‘ The melting 
ice under the dabbing pad formed a natural pigment wuh the 
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mud on the flagstone, the rest of the flagstones being perfectly 
dry already by the early morning sunshine ” 


Prof Meldola' sends us the following interesting letter which 
he has received from Corbridge on-Tyne s~ 


“I was much interested by your note in Nature the other 
day, anent the frost marking® of a vegetable pattern I have 
seen Just the same forms several times in the north, but ıt is [ 
think the least tommoneof the patterns usually met with I 
write, however, tc call your altentio® to F igs I and 7 of_ Plate 


tee 








Fic, z @ Ice crystallite, ‘ Nature printed’? by A Anderson, January 1887 


Facsimile tracing by J Maclear, January 2887. Size of crystal 14} 
inches X 133 inches 


- 
vn, illustrating the article on Meteorology in the “ Encyclopædia 
Metropolitana” (1845, vol 1 of plates, vol v of text) These 
figures are very like yours and sume of the others given with 
them are also very interesting I have often shown my students 
when out in the fields in cold weather how exactly the mud- 
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; A 
Fig 2—Photograph from the original “ Nature print,” made Mr 4 
Anderson, ofan ice crystallite, January 1887 Size of crystal, 10} inches 
x 7 1nches 


cum-frost markings of the common feathery volute type mmitate 

the so called Cauda gall: fossil fucord (?) which 15 one of the 

most abundant objects on the surface of the carboniferous lime- 

stone courses about here As far as form goes they are identical, 

and there 16 no structure to be discovered in the fossil markings 
‘© Corbridge-on-Tyne, December 16 G A LEBOUR 


Pror SoLLAS writes to us —The correspondence on this 

è uhject that has lately appeared in your columns (particularly 
Prof Bonney’s reference), leads me to anticipate a communica 
tion I hope shortly ta present to the Roval Dublin Society on 
the growth of crystals The arborescent forms assumed by xe 
are merely a special case of a very general problem—that of the 
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forms assumed by crystals “under diflerent conditions Petrolo- 
gists have long been familiar with the tendency of crystals de- 
veloping 1n a viscid mediam to excessive growih {n ong or more 
directions Felspar 1g a familiar instance, the latif-like forms 
which it frequently assumes being due to elongation along one 
axis (x), the length of prisms measured along this axt ofien 
exceeding by ten times that along the axis yorsz The cause 
of this need not now be discussed , it will be suigcient tq, add 
that the phenomenon 1s now special to Telspar, but is of quite 
general occurrence With this tendency 1s connected the ortgin 
of curvilinear forms We may consider the molecules forming 
the growing face of a long prism, the gpheres of influence of 
these lie half within and half without the substance wf the 
crystal Considering this influence as attractive (directly or in- 
directly), we way say that the attraction of the molecules lead- 
ing to further deposition 1s one,half their total atuaction If 
now Irom the face we pass to the edge between two faces at 
right angles, only one-quarter of the sphere will be immersed, 
and the attraction may be spoken of as three quarters of the 
whole , while if from the edge we pass to a*corner, only one- 
eighth ıs immersed, and the attraction becomes seven-cighihs 
From this it follows that growth should be more rapyl 
at the edges than over the surface of the face, and still 
more rapid at the corners In accordance with this we find 
young growing prisms tn a viscid medium increasing so rapidly 
at the edges as to leave a space in and apout the axis filled with 
the medium in a non-crystalline state I deed, a viscid medium 
1s not necessary , hollow prisms are of common occurrence 
whenever crystallization takes place with rapidity Further, in 
quite embryonic crystallites, V gelsang figure. elongated prism- 
like forms, in which the four corners are produced parallel to 
the long axis into processes r.sembling spines. There 1s an 
additional reason pointed out to me by Prof Fitzgerald why 
growth should be more rapid at the edges and corners than over 
the general surface, and that 1s that these parts are m sre ¢xposed 
to molecular bombardment 

If crystals are more readily built up along edges and corners, 
we should expect them to be more readily unbuilt ın these 
regions, and this is in accordance wuh observation , the gonal 
felypars o! igneous rocks, m the formauon of which intervals of 
solution have alternated w th periods of growth, usually present, 
in the outlines of cack resulting envelope, rounded corners 

The influence of corners 1s well seen in some glassy rocks 
where small prisms of felspar (andesite) may be observed, wuh 
five or six slenderer but longer prisms springing from a corner 
in radiate divergence 

From thw it 1s but a step to curvilinear growth Let a prism 
tend to rapid rectilinear growth, and any check immediately in 
front will lead to a forward growth from a corner in a slightly 
different direction , even the competition of molecules for this 
centre of atiraction may by overcrowding bring about this 
result, and thus both branching and curvilinear forms may 
arse This is beautifully exemplified in the spherulites of 
many igneous rochs, where we find in the centre ot a ridiately 
crystallized sphere a long prism of felspir serving as a nucleus, 
and from the eds of this slen ler, almost linear, prisms diverge 
towards a spherical surface which by repeated branching and 
associated curving they everywhere reach, leaving about the 
sides of the nucleus a spherical space almost devoid of crystal 
suuc ure The whole arrangement in median longitudmal 
sectlun presents a remarkable resembl ince to the lines of force 
as shown by 1ron-filings about a bar magnet, 

kwidently in rapid ¢ ystallization wih a tendency to linear 
growth, divergence may be repeated at such frequent intervals 
as to produce forms which to the uuaided eye appear to be 
Cuntinuuns curves 





SOCIETIES AND ACADEMIES, 
F LONDON 


Mathematical Society, December 8—Mr A B Kempe, 
FRS, President, in the chair — ihe following communica- 
tions were made —On a theorem in differentiation, and its 
appliatiun to spherical harmonics, by Dr Hobson —On 
Cuwuchy’s condensatiun test for the convergency of series, by 
Prof M J M Hill Cauchy's condensation test for the con- 
vergency of series is as follows —Lt f(z) be postive for all 
values of #2, and constantly decrease as # increase», then the 
series IA z) and Za"/(e") are wth convergent vr both divergent, 
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where @ 1s any positive integer not less than 2 There 1s aclear 
regon why æ cannch be unity, for then 3a"f(a") = 3/1), which 
is always infinte It 1s proved in Chrystal’s ‘f Algebra” that 
the theorem 1s also true if æ have any positwe frgcuonal value 
not less than 2, see part 2, chapter xxvi, §,6, cor r The 
proof there given when @ lies between the conseculive positive 
integers A and ~ + 11s based on Cauchy’s proof for the two cases 
G@=f and @=pf+1, But this prvof will not apply when 
I<a@<2, because Chuchy’s proof will not apply when a = 5 

Yet t does not seem possible to assign a reason for excluding 
values of œ between I and 2, for Cauchy’s method appears to 
depend@on this—viz that for increasing values of # the ex- 
pression f(a”), occupies more and more advanced positions 
amongst the terms of the series 3/Qz), but this ıs possible if 


fca<z2, as well as whena>2 Ifa 1, then this 1s no longer 


true The problem then considered ın this paper 1s so to recast 
the, proof for fractional values of æ as not to exclude the case 
I<a<% .The@ompleie theorem will then stand thus —If7(z) 
be postive for all values of #2, and constantly decrease as% in- 
crtases, then*the series f(z) and Sa%/{w#) are hoth convergent 
or both divergent 1f@>1 The demonstration depends on the 
following thevrems 


I If 3e%f(a”) be convergent, then— 


n mao 
S fla</( + . + f(s) 

goons 

n =o nom Ss a 
tla- an) > a" f(a") = > a" f(a") 
gor = r od 
where s is any integer so large that 
. 


” att -d> 


and 7,15 the greatest integer 1n as, @ being greater than 1 


IL(A) If xXa%f(a”) be divergent, and if a” fa") diminish 
as z increases beyond a certain value, then 


EASO +e) 
ami geste ieee 
+ (1 = a t- ams x) > a a") = D an la”) 
mor n= 


IL (B) If 3a”/(a”) be divergent, and if a%/(2") do not 
diminish as 7 increases beyond a certain value, then— 


n=O ams n=O 
Bsa TH+ E aw, 
no=T n= wos +r 


where s 1s an integer taken large enough, and A 1s some finite 
quantity —~Additional note on secuudary Lucker circles, by 
Mr Griffiths —Notes on determinants, by Mr E 
Campbell In accordance with the late Prof Simith’s notation, 
a determinant of the *4 class may be written 


| ayk | 


The fact that a determinant of the second class (an ordinary 
determinant) 1s not altered if the vertical columns be written 
horizontally 19 expressed by the idenuty 


lay | = la| 
For determmants of higher class it ıs known tbat any of the 
suffixes can be interchanged, except the first and al the class 
be even, the first suffix can also be interchanged with any other, 
but for determinants of odd class this 19 nut true By con- 
sidering a cubic determinantas an ordu ary determinant 1n alter- 
nate numbers, the author tries to explain this essential distinc- 
tion between determinants of odd and even classes Li the element 
a = -a sand gygy ™ Os the determinant 1s called 


y pr 

saew symmetrical It 1s easily scen that skew symmetrical de- 
terminants of even class and odd degree vanish identically 
This is analogous to the well known theorem in ordinary deter- 
ninants, but there is no corresponding analogue to the theorem 


that skew symmetrical determinants of the second class and even 
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degree are perfect squares The reasoning which establishes 
these propositions does not apply to skewesymmetrical deter- 
minants of odd class By a different method ıt ıs shown Phat 
they vanish identically whether the class be even or odd Tt ıs 
next shown that if we form any determinant of even class 22 from 
2% ordinary detefminants, in a wanner analogous to that in the 
rule for the muluplication of two ordinary deteiminants, the 
determinant so formed ıs the product of the 2% determinants , 
and if any determinant of odd cliss 24 ¢ 1 1s formed frot 
2p + I ordmary determinants, the determinant so formed ts the 
product of the last 24 of these ordinary determinanfs into the 
first taken, with all its signs positive A somewha similar 
result 1s shown to hold for determmants of alternate numbers 
As an application, let s 








s= ^ tet p = 
(x a a) yy = Bi) (x = An) (y im Ba) 
and let (2, 7) denote 
ge +l e be 
’ |? pareys eae 
By multiplying the arfays x 
R | : | 
xm a . i y-k i 
a: i eee ' 
@- a) | lo-ay 
we get 


(0, o), (o, r, = apg (a, my ag) (8, es By) 

(1,0), (1, 1) | Go ap)! (we — Bp)? (x ag) (~ Be)? 
Suppose, now, z = 1, we get that the primitive of 

(00). (01) | ag 


(10), (11) 








Fa am) 


Similarly, by multiplying, A 
|| a : | aes y 
ECET h y~- B | 
a DE | 
(x ~ a) ! | (7 = RF i 
a E ear an | 
(x = a)? i |: i 2 ~ By) | 


we get that the primitive of 
(co), (01), (02) 
(r0), (11), (12) | == 0, 
(20), (21), (22) 
1S 
es BEA fe a ʻ 
x- a) (y — By) (x ~ aa (y — B) 
Similar primitives are obtained for differential equations, which 
are in the form of determinants of higher class A further 
application ts obtamed by taking powers of different invariantive 
symbols, of which (123) 1s the simplest for the ternary quantic 
The resulting invariants are seen to be determinants of some 
even class —A geometrical note, by Mr R Tucher —The Presi- 
dent (Major MacMahon, E R S, in the chair) made anim 
promptu communication of a problem, the solution of which 
he thought would be subsidiary to the sought-for solution of 
the ‘stamp folding” problem 


Linnean Society, December 15 —Prof Stewart, President, 
in the chair —The President announced the recent death of Mr 
H T. Stainton, a Fellow and former Vice President of the 
Society, and of European reputation amongst entomologists, by 
whom his loss would be widely felt ~Mr D Morris exhibited 
a series of botanical photographs fiom the west coast of Africa, 
and gave some interesting details about the appearance and 
mode of growth of some of the more remarkable forest trees and 
plants of that region ~The Secretary exhibited a laige collec- 
tion of photographs of Lichens, very neatly mounted and labelled, 
which bad been recently presented to the Society by Prof 
Arnold, of Munich —On behalf of Mr George Swainson, of St 
Annes-on-Sea, Lancashire, Mr A R Hammond exhibited an 
aquatic dipterous larva, belonging probably to the genus Dixa, 
of which by means of the oxvhydrogen lantern, with microscopic 
attachment, a good figure was projected on the screen He 
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referred to the @ifferent views which prevailed concerning the 
dorsal and ventral aspects of this larva, and pointed out that the 
tail plates possessed features which in alhed form» were charac- 
teristic Mteso much of the larval as of the pupal stage —A paper 
was then read by Dr Maxwell T Matas, F RS, on the 
classificauon and geographical distribution of the Zaxacee and 
Conzfer@, his remarks beneg illustrated by a specially prepared 
map, lent by Mr C B Clarke, and by specimens of the fruit 
and feaves o® some ofsthe more notable forms —Mr George 
Brook followed with a paper on the affinities of Afad epora, and 
here again, by means of the oxyhydrogen lantern, an excellent 
series of coral sections was projected, which illustrated very 
clearly the author’s 1efharks on comparative structure — A short 
note on the abnormal form of the lens in the eyes of an albino 
rat, by Prof R J Anderson, was read on his behalf by the 
Secretary, The meeting then adjourned to January 19, 1893 


Zoological Society, December 6 —Dr St George Mivart, 
FRS, Vice-president, in the chair—-The Secretary read a 
report on the additions that had been made to the Society’s 
menagerie during the month of November 1892 —Dr Hickson 
read a paper entitled '‘A Revision of the Genera of the 
Alcyonaria Stolonife: a, with a description of one new genus and 
several new species” ‘Ihe author commenced by stating the 
grounds upon which it might be considered desirable to retain 
the suborder Stolonifera, and criticized the views of those who 
place these Alcyonargins in the suborder Alcyonida Of the 
genera that had already been proposed only four could now be 
retained, namely, Zudepora, Clavelarza, Cornularia, and 
Sympodium, and the author proposed to add one more, namely, 
Sterveosoma The genera Sarcodzctyon, Rhizoxenia, Coint- 
larieila, Antheua, and Gymnosica must be abandoned, and 
the species incorporated in the other genera A description 
was then given of the new genus Stereosoma, a form found on 
the coast of North Celebes, distinguished from all other Stolo- 
nifera sby certain characters of its tentacles and by the absolute 
non retractabiliry of 1t» polypes Several new species of 
Claviularia were then described from North Celebes, Diego 
Garcia, and Australia This was followed by a summary of all 
the epecies of the genus known toscience —Mr F E Beddard, 
F RS, read a cesciuption of the convolutions of the celebral 
hemispheres ın certa n rodents The paper referred chiefly to 
Dasyprocta Celogenys, Lagostomus, Hyttrechaius, and Dolt- 
chotzs, being the genera of rodents in which the brains show 
the greatest development of convolutl ms —A communication 
was read from Prof Collett, containing adescription of a new 
monkey from § E Sumatra, for which he proposed the name 
Semnopithecus thoması —Mr H J Elwes read the second 
poruon of an account of the butterflies collected by Mr W 
Doherty ın the Naga and Karen Hills and in Perak 


Paris 


Academy of Sciences, December 19-—Annual Public 
Meeting —The President, M d’Abbadie, gave a brief survey of 
the hfe and work of those lost to the Academy by death during 
the year Among these were the following members M D 
D A Richet, distinguished for his medical discoveries, M de 
Quatrefages de Bréau, the naturalist , M iurien de la Gravière, 
Vice Admiral under the Empire, M Pierre Ossian Bonnet, 
geometrician , Admiral Mouchez, late Duector of the Parts 
Observatory Foreign Associate SirG B. Airy Académuceen 
fibre M Lalanne Correspondents MM Gilbert, Abria and 
Adams The prizes were awarded as follows The Grand 
Prize of the mathematical sciences to M Hadamard for his 
solution of the problem of determining the number of primary 
numbers inferior to a given quantity One Prix Bordin to M 
Gabriel Koenigs for his solution of a problem concerning 
geodesic hnes , another to M Humbert for his work on hyper- 
eliptic surfaces, The Prix Poncelet to the builders of the 
Forth Bridge, Sir John Fowler, and Sir Benjamin Biker , the 
Extra Prize of 6000 francs to M Hédoutn tor his work on the 
Channel currents, the Pra Montyon to M N J Raffard, 
civil engineer , the Prix Plumez to M Augustin Norman d, for 
his geometry of ships In Astronomy, the Prix Lalande 
was doubled, and awarded to Mr Barnard and Mr Max 
Wolf, the Pnx Damoiseau to M Radau for his work 
on lunar inequalities of long period caused by planets, 
the Prix Valz to M Puiseux for his researches on the eguzatorzal 
coudé and other mstruments, the Prix Janssen to M tacchini 
for his solar work Staustics The Prix Montyon to MM M 
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Bastié and J Dardıgnac for*works on the population of France 
and hygienic statistics respectively Chemisty + The Prix 
Jecker t M Bouchardat for his researches on*the terebene 
carbon comsounds Maneralogy The Prs Vaillant? to M 
Lacroix for his work of the application of optical characters to 
the determination of rocks and mineral species Botany The 
Prix Desmaziéres to M Pierre Viala®for his “Maladies de la 
Vigne”, the Pix Montagne—ro00 francs to M PAbhé Hue, 
and 509 fraucs to Dr F Xavier Gillot Yor then®mycological 
researches , the Prixde la Fons Mélicacq to M Masclef for his 
“Botanic Geogiaphy of Northern France” Medicine and 
Surgery Prix Montyon—one to MM Faraboeaf and Varmer 
for work on obstetric medicine, another td M Javal for oppthal- 
mometry, a third to M Lucas Champonniére for his work on 
hernia, the Prix Barbier was shared between M. Laborle 
(Death by Chloroform”) and MM Cadéac agd Albin 
Meunier (“ Alcoholism,” &c) S the Prix Bellon to Dr 
Theodore Cot l for his work on “The Education of the 
Senses”, the Pmx Lallemand was shared between M 
Binet (“Les Altérations de la Perso malné”) ance M 
Durand ("Les OrgindS Animales de l'Homme”) Physio- 
logy the Prix Montyon to M Heédon (diabetes) and 

Cornevin (breeding of domestic animals), the Prix Pourat 
toM H Roger for his researches on the inhthttory power of 
the nerv ms shock Physical Geography the Prix Gay to 
M Moureaux (distribution of magnetic. elements in France) 
General Prizes Prix Montyon, for imp vements ın unhealthy 
tndusiries, to M L Guéroult (crysial cutting), the Prix 
Delalande Guérineau, to M Georges Rolland for his wark on 
the Algerian Sahara, the Pnx Jérime Ponu, to M Le 
Chatelier for his researches on dissociation and chemical 
equilibrium , the Prix Leconte (50,000 {res ), to M Villemin 
for his demonstretion of the specific na ure and the tran-miss- 
tbility of tuberculosis Phe Comptes ren lus contains a complete 


list of the prizes to be awarded in the next few year- =, 


BERLIN 

Physical Society November 18 —Prof Du Bois Reymond, 
President, in the chair —Prof Neesen gave*an acc unt of ex 
periments made witha view to the photosraphic recor lin® of 
the oscillation of proyecules He employed hollow projectiles 
in Whose interior was placed a sensitive plate, illuminated by 
sunlight through a small opening During its rotatory fAyght 
the ray of light described curves on the plate from whose 
position, taken tn conj inction with that of the sun, the oscilla- 
tron of the axis an i point of the pr yecttle would be calculated 
The results o'tained showed that both the axis and point per- 
form oscillatory movements during the fight which are very 
different from those usually believed to take place In order to 
study these more accurately, Prof Neesen is busy with the con- 
struc lon of some arrangement which may ad uit of the itro- 
duction into the projecules of sensitive plates which shall not 
participate in the rovatory motion 

December 2—-Prof Du Bors Reymond, President, m the 
char —Dr Du Bois gave an account of experi nents mane by 
Mr Shea in Berlin on the refraction of hight in metals, and in 
connection with this referred to a theoretical treatise which he 
had recently pu lished un the same subject in conjunction with 
Dr Rubens 

Poystological’ Society, November 25 —Piof Du Rois 
Reymond, President, in the charr —lor Treitel gave an account 


of ob-ervations he had ma le on two snath enclosed m atr-ught ' 


glass vesels Dr Ad Baginskt gave an acc mnt of a very fatal 
epidemic among rabbits m the same hutch, in which a post- 
mwem examination of the deal ani als showed a sertous 
affection of the hver and intestinal mucous membrane The 
liver was hlled with cysts of various sizes, in which, together 
with coccidie, some very remarkable growths were found, which 
led to very marke { changes of the epithelial cells —Di Rawitz 
made a shot preliminary stalement of bservations on \nnu- 
laia mide dunrg bis stay at the biological station of R wigan, 
on the coastof the Adriatic While one species was found to 
be extremely sensitive to light, and to draw in its tentacles at 
once when shaded, another closely related secies was q iue un- 
responsive, while, on the other hand, it reacted immediately to 
the slightest touch The first species was much less sensitive to 
touch 
AMSTIRDAM 

Royal Academy of Sviences, Ovtob-r 29 —Prof. van de 

Sande Bikhuysen tn the chur —Prof Enyelann spoke (1) on 
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the influence of central and reflected irritation of the nervu» 
opficus on the movefhent of the cones of the retina, and (2) on 
che Ineory of the conuaction of muscles Pro! Schoute proved 
ra 
By i 
given ellipse, E, and fixy) contains the terms of the zth order 
of the equation of a curve C* with reference to the same axes 
Tye sum A of the ecgentric anomalies a, of the 2, points 
S, common to E an® C” ts determined by the relation 


fla, 26) 
° fa, - 20) 
He indicated several peculiar cases of this general theorem — 
Prof Kameijingh Onnes communicated some measurements, by 
Mr Leeman, relating to Kerr's pheflomenon when reflection 
takes place at the pole of a cobalt-magnet The constancy of 
the difference of phase S, discovered by Dr Sissingh was con- 
firmed The measurements agree with the theory of Gold- 
hammer, contragy to that of Drude, Mr Leeman finds a 
magneto ogue dispersion in S : ‘ 
e November @6 —Prof van de Sande Bakhuysen in the chair — 
Prof Schoute coniinued his communication of October 29, on a 
general theorem in the theory of plane curves, and corrects a 
theorem of Laguerre — Piot! Lorentz dealt with the relative 
motion of the earth and the luminiferous aether —-Prof 
Kamerlingh Onnes spoke of measures on the relation of spark 
length and difference of potential made by Di Borgesius at 
Groningen with a doule bifilar electrometer of his own con- 
struction lhe differences hitherto found are explained by a 
correction for pres ure and temperature having heen omitted 
Dischaiye between two concentric cylinaers depends, as Gaugain 
stated, on the density of the mner one oly Provoking glow 
discharge on the inner one of two c ncentric cylindeis proves 
successtul in maintaining constant high potenuals, 


the following theorem —If 2, + 11s the equation of a 
ai 
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SCIENTIFIC WORTHIES 
XXVIII —SIR ARCHIBALD GEIKIE 


° 

COME MONTHS ago the British Association for the 
Advancement of Science was holding its fnnual 
meeting at Edinburgh under the presidency of Sir Archi- 
bald Geikie, F RS, Dir€ctor-General of the Geological 

Survey of the United Kingdom 
it may well be said that a more appropriate choice 
could hardly have been made by the Council of tHe 
learned Association. Not only is Sır Archgbald a 
thorough Scot, born “and educated in Scotland, wheré 
he fulfilled for many years the most important duties as 
a member of the geological staff, and later as a professor 
in the University of Edinburgh, but, having long been 
engaged’ in the supervision of the Scottish Survey, he 
mapped with his own hand many hundreds of square 
miles of country, and through the entire scenery of Scot- 
land there ıs not a single point with the peculiarities of 
which he did not make himself thoroughly famihar. His 
knowledge of the ground 1s not at all restricted to geo- 
fogical relations In Sir Archibald the qualities of the 
geologsst are combined with those of the enthusiastic 


lover of Jandscape, and his able pencil excels in dmawing, 


original sketches in which the outlines, peculiar shades, 
and, one might say, the general spirit of the scenery are 
fixed with the most striking accuracy Obviously, there- 
fore he was the right man to be placed at the head of the 
Edinburgh meeting, which many prominent foreign in- 
-vestigators attended ın the hope of afterwards travelling, 
both as tourists and as men of science, through the most 
interesting Gelds of the Highlands Nobody could have 
been better fitted to introduce them to the country When 
putting Sir Archibald in the chair at Edinburgh, the 
British Association not only did due justice to one of the 
most distinguished sons of “modern Athens,” it also 
took the best course to secure from féreign guests the 
fullest recognition of the various merits of Scotland 
Sir Archibald Geikie was born at Edinburgh in 1838 
We learn from a notice in the Mznzng Journal that he 
was educated at the Royal High School and at the Edin- 
burgh University When he was only twenty years old 
he became an assistant on the Geological Survey for 
Scotland, and proved so able that in 867, when the 
Scottish branch of the Survey was made a separate es- 
tablishment, Sir Roderick Murchison deemed he could 
not do better than confer the directorial powers on the 
young assistant whom he had appreciated at work Four 
years later, the chair of Geology and Mineralogy at the 
University having been founded by Sir Roderick with a 
concurrent endowment by the Crown, Archibald Geikie 
was invested with the new professorship, which he resigned 
only at the beginning of 1881, when he was appointed to 
succeed Sir Andrew C Ramsay as Director-General of 
the Geological Survey of the United Kingdom, and 
Director of the Museum of Practical Geology in Jermyn 
Street 
That the new Director had not disappointed the hopes 
he had excite !, appeared with sufficient Cle a 
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some time ago, the Queen conferred on him the honour of 
kmghthogd, Now it 1s our duty to note the chief features 
of his activity, and to state what personal part Sir Archi- 
bald Geikie has played in the recent progress of science 
It is scarcely necessary t® say that his geological achieve- 
ments are tog important to be conveniently reviewed in a 
few lines, Nevertheless we sill try to give a general 
idea of the prominent results to which his name must be 
attached s 

Earlf appointed, as he was, as an officer of Scotland’s 
Survey, he had, from the beginning, to deal with the 
most puzzlang problems involved in the stratigraphy of 
the Highlands The case was a very difficult one, and 
gave rise to much controversy between Sir Roderick 
Murcheson and many other geologists, among whom 1t will 
‘be sufficient to quote the respected ndme of Nicol. Asin 
thé Highlands gneisses and ordinary crystalline schists 
were seen resting, with apparent conformity, on Silurian 
strata, ıt had been admitted by Murchison that the 
sequence was a normal one Therefore the crystalline 
schists had to be regarded, in spite of their Archean 
appearance, as metamorphosed Silurian deposits Such 
an assumption had a considerable bearing on other 
geological problems, as it rendered highly probable the 
theory that the so-called primitive gneisses were altered 
sediments, and had nothing to do with the early crust of 
the moken globe 

That Sir Archibald should at first have taken his 
Director’s side is not at all surprising But he was never 
quitegsatisfied , and his love of truth led him, as soon as 
he was in a position to do so, to undertake a detailed re- 
view of the facts. Since the ‘discovery, of Silurian fossils 
in the rocks of N W Sutherland, it had been recog- 
nized that the key to the structure of the Scottish High- 
lands was to be searched for in that region Accordingly, 
in the years 1823 and 1884, MM Peach and Horne were 
entrusted with a careful study of the Durness and Eriboll 
districts They were very far from being directed to 
obtain means of justifying the old survey. “It was a 
special injunction to the officers ” (we quote Geikie’s own 
words) “to divest themselves of any prepossession m 
favour of published views, and to map the actual facts in 
entire disregard of theory” 

From the work ably carned on by the distinguished 
surveyors, and verified on the spot by the Director- 
General, ıt appeared clearly that Murchison had been 
deceived by prodigious terrestrial disturbance», of which, 
at the time, nobody could have formed an idea Over 
immense reversed faults, termed ¢hrust planes by Geikie 
and his officers, the older rocks on the upthrow side had 
been, as it were, pushed horizontally forward, covering 
much younger sediments; and the displacement attained 
the almost incredible distance of more than ten miles. 
Sometimes an outher of the displaced ground was found 
capping a hill, while the remainder had been swept away 
by erosion, and the strangeness of the case led the observer 
to write, “One almost refuses to believe that the little 
outher at the summit does not lie normally on the rocks 
below 1t, but on a nearly horizontal fault ” 

Disturbances of that kind had already been noticed in 
some coal-basins, as, for example, on the southern limit 
of the French and Belgian coal-field, where similar 
outliers had been termed by M Gosselet “lambeaux de 
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poussée” But they octurred on a much smaller scale, 
and there was no'reason why the phenomepa should be 
considered otherwise than as quite exceptional To 
recognize the generflity of that class of stratigraphical 
accidents was a conquest of a ugh order, not only for 
Scottish geology, but for all countries where the work of 
orogenetic disturbances has for a long time Mffered rom 
the agencies of erosion The Highlands of Scotland 
belong to that part of the old European continent *which 
ın earher Paleozoic times emerged from the sea „Near 
the end of the Silurian period it was subjected to enormous 
pressure, which resulted in folding and breaking the 
whole border of the dry land,eraising 1n the air ® series of 
high mountainous ridges, the Caledonian chain of M, 
Suess But milhons of years have since passed over the 
land, and the continugd action of atmospheric powefs has 
left but a very small part of the original mass It 1s ex- 
tremely difficult, therefore, to restore the broken continuity, 
and through the quiet appearance of thenow planed ground, 
the geologist 1s everywhere bound to search after the 
scattered signs of previous plication ånd fracture This 1s 
now the task to be fulfilled by the detailed Survey, and 
every stratigraphical difficulty has to be treated in the 
newly-acquired light 

A few years after that discovery had been made in 
Scotland, Prof Marcel Bertrand made in Southern France 
quite similar observations, showing that very limited 
patches of older formations, which had been till thtn re- 
garded as remnants of ancient islets, projecting out of 
younger geological seas, were nothing else than outlrers of 
reversed folds, the remainder of which had disappeared 
under the action of rain and rivers 

In this manner the correction of a long accepted error 
has led to stratigraphical conclusions of the highest ım- 
port In the meantime these gigantic displacements 
showed themselves accompanied by intense modifications 
of the rocks, so that Geikie was entitled to write “In 
exchange for this abandoned belief, we are presented 
with startling new evidence of regional metamorphism on 
a colossal scale, and are admitted some way into the 
secret of the processes whereby ıt has been produced ” 

This 1s not the only occasion on which Sir Archibald 
has given proof of his readiness to admit frankly and 
decidedly the correction of opinions which have long been 
held Some years ago, when the Lower Cambrian fauna 
had been detected by the officers of the Survey much 
below the Durness limestone of the Highlands, in a series 
of strata which rests unconformably on the Torridon 
sandstone, he was the first to announce the fact before 
the Geological Society, The “ Precambrian,” which he had 
ull then been rather reluctant to recognize, has now taken 
its place in the scale of divisions Moreover, he has 
created a new name, that of “ Dalradian,” for the long 
strip of Precambrian deposits which extends from Donegal 
to the centre and south-west of Scotland 

As one of the most characteristic formations in Scot- 
land ıs the Old Red Sandstone, we cannot be surprised 
that Sir Archibald has devoted much care to the de 
scription of the peculiarities of that interesting group of 
strata After a long and detailed study of the whole 
ground, he has summed up his views in some important 
memoirs, published ın the Transactions of the Royal So- 
ciety of Edinburgh There he has called again to life the 
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old and long-extinct lakes, where the grits and con- 
glameiates of the Old Red were piled up through the 
disintegration of surrounding formations, namely, Lake 
Orcadie, Lake Caledonia, Lake Cheviqt, Welsh Lake, 
and Lake of Lorne , each of them being a separate basin, 
where the work of ‘sedméntanón has been many tımes 
fhterrupted by vé@lcanic outbursts, while ın the adjacent 
and more quiet seas there were accumulated the marint 
deposits 8f Devonshire 

But the chef work of Sir Archibald seems to be his 
exhaustive review of the volcaniq history of the British 
bles Whilehis brother, Dr James Gerke, the author 
of “The Great Ire Age,” has done excellent service by 
deciphering the marks of former ice action on the soil of 
the Unated Kiftgdom, Sir Archibald has been particularly 
attractedby the work of fire, ze by the records of that 
volcanic activity, the evidence of which 1s so deeply ım- 
pressed on the scenery of the Hebrides, of Wales, and 
other districts of Great Britain ° 

The British Isles are now a very quiet ground; where 
explosive activity and projection of stones seem to be 
restricted to electoral periods , and although Scotland has 
been from time to time shaken by mimor earthquakes, no 
human eye has ever seen there any volcanic outburst 
Nevertheless, during Tertiary times, immense sheets of 
lava were poured out in the north-west of the country 
To discern the site of the centres of eruption, and deter- 
mine the old chimneys, the remnants of which give a 
ghmpsd into the lowest parts of ascending lavas, to 
discriminate the volcanic necks, the intrusive sheets "and 
dykes, the bedded lavas and the tuffs—this was the first 
part of the task undertaken by Sir Archibald. But it 
was not enough for him to re-ascend m the past to the 
beginning of the Tertiary period Not only in the Old 
Red of Scotland, but in the very heart of the oldest forma- 
tions known in England and Wales, there were numerous 
evidences of previous volcanic activity To use Gertkie’s 
words “Placed on the edge of a continent and the 
margin ofa great ocean-basin, the site of Britain has lain 
along that critical border-zone where volcanic energy 1s 
more active and continuous ” 

The chief outlmes of that marvellous story, which was 
hardly suspected some years ago, were recently traced 
in Genkie’s presidential addresses to the Geological So- 
ciety of London, a work which has been qualified by Mr 
Iddings, the distinguished American petrographer, as 
“ one of the most important contributions to the history 
of volcanic action,” Nevertheless, itis only a preliminary 
paper, and in the same manner as he already has devoted 
a special memoir to the volcanic outbursts of Tertiary 
times, Sir Aichibald promises to publish m a short time 
a detailed account of the Paleozoic eruptions 

In order to become competent for such an under- 
taking, the author had prepared himself without sparing 
tıme, labour, or trouble Having travelled over much 
of Europe, from the north of Norway to the Lipari 
Islands, he was anxious to leain from personal observa- 
tron the broad features of that American continent, the 
geological censtruction of which seems to have been 
tonceived on a much larger scale than that of Eurape 
Therefore in 1878 he rambled over many hundreds of 
miles in Western America, from the Archean fields of 
Canada to the huge volcanic plateaux of Oregon and 
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Idaho, where a country as large as France and Gieat 
Britain combined has been flooded with a continupus 
sheet of basalt, But stratygraphical studies were only 
part of the’ necessary mitiation Sir Archibald had been 
one of the first field-geologists in England to perceive 
the importance of microscopic investigation as an 
adjunct to field work He might Welldave left the cave 
ef that special study to some officer in the Survey, but 
he wished to make himself master of the subyett, Con- 
nected by personal friendship with Zirkel, Renard, and 
other eminent petrographers, he gave to that branch of 
the Survey such a vigorous impulse, that upwards ef 
5000 slices of British rocks were soon prepared and 
classed in the collections of the museum in Jermyn 
Street , and if he can now rely with ful con§dgnce on 
his “distinguished professional officer, Mr. Hamis Teall,, 
for any determination of rocks, he himself has won amr 
necessary competence in that department of science, which 
has been so much enlarged during the last twenty years 

An undertaking so ably provided for could not but 
prove successful It 1s not, of course, our purpose to give 
an account of the results arrived at The “ History of 
Volcanic Action in the Area of the British Isles,” as it was 
presented in the presidential addresses for the years 1891 
and 1892, is so much condensed that ıt must be read 
zn extenso by every one who takes interest in the matter 
We would only call attention to the final summary, where 
some impoitant and far-reaching conclusions are deduced 
from the observed facts One of them ıs that® British 
volcanoes have been active in sinking rather than in 
rising areas, to which it 1s added that the earher 
eruptions of each period were generally more basic, while 
the later intrusions were more acid 

When presenting “a connected narrative of ascertained 
knowledge regarding the successive epochs of volcanic 
energy in this country,” Sir Archibald did more than write 
an important chapter of Buitish geology It may be said 
that he definitively settled the long-controverted question, 
whether there has been any essential difference or not 
between the display of volcanic activity at various 
geological periods Not very long ago some scientific 
schools—aboveall, on the Continent—showed the greatest 
reluctance to admit that true volcanoes could have existed 
during the Palzozoic era When they were told of 
Cambrian lavas and felspathic ashes, of Silurian tuffs, 
especially of Precambrian felsites, they could not restrain 
a strong feeling of incredulity Against old granitic or 
porphyritic eruptions they had nothing to object , but the 
volcanic faczes appeared to them a privilege restricted to 
recent geological times To this the present writer might 
bear personal testimony, as he found his “ way of Damas” 
only when he was fortunate enough to ramble over North 
Wales, and gather with his own hands pieces of vesicular 
lava embedded ın the tuffs of the Snowdon, or boulders 
of true felsite lying at the base of the Cambrian series at 
Llanberis 

Not only has Sir Archibald, ın common with his 
countrymen, always escaped that kind of misconception, 
but he will have contributed more effectively than any 
other to place the matter in the true light Thanks t8 
the cliffs of Scotland, he has been able to trace the roots of 


old volcanoes, to show true volcanic bombs entombed in | 
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sediments, and to mark the site tound which vast piles of 
lavas and tuffs, 5000 or 6000 feet ın thickness, had been 
heapedtup Likewise, in his previous paper on Tertiary 
volcanoes, he had established by thdisputable sketches 
that the granitic rocks of the islands of Mull and Skye 
were ejected during the earlier part of the Tertiary 
period, and®that they belong tg the central mass of ın- 
trusions, the lateral veins of which have taken the form 
of granophyres 

There is another ind of useful geological work which 
Sir Archibald has a right to be credited with, we allude 
to the restoration of the most friendly relations between 
the offifial Survey and*the Geological Society of 
London For many years those relations had been 
maintained at a rather low temperature , both independ- 
ent geologists and Government’s syrveyors showed, as ıt 
yere, more inclination to mutual and severe criticism 
than to brotherly co-operation This period of mis- 
understanding 1s now well over Thanks to the present 
Director, the Geological Society has more than once 
received the early ffower of the capital results obtained 
by the Survey, and the recent Presidentship of Sir Archi- 
bald has solemnly sanctioned the return of a harmony 
which will prove of great benefit to the advancement of 
geological science in England 

This 1s a very brief and unperfect account of the chief 
work accomplished by the field-geologist, a work which 
would have been sufficient for the whole of a man’s life 
But we have now to consider in Sir Archibald the master 
who has been esgaged in important educational duties 
Wn he was appointed in 1871 to the chair of Geology 
at Edinburgh he had the whole work of that department 
to organize, a task which may be wearisome, but which 
involves gieat benefit for a man of labour, as he must 
face every difficulty, and obtain day by day a clear and 
personal idea of all that ıs required for teaching To that 
we are indebted for the undisputed superiority which Sir 
Archibald has displayed in his “ Text-book,” as well as 
in his other educational writings, such as the “ Class- 
Book,” a very model of clearness, whereby it has been once 
more demonstrated that those only are qualified for writing 
elementary books, who are in the fullest possession of the 
whole matter Likewise he 1s the author of small books or 
“primers” on physical geology and geography, of which 
some hundreds of thousancs of copies have been sold, and 
which have been translated into most European languages 
as well as into some Asiatic tongues This exceptional 
success will be easily understood ıf we remember that in 
Sir Archibald’s works the traditional barrenness of geology 
1s always smoothed and adorned by a deep and intense 
feeling for nature Nobody has done more than he to 
associate geological science with the appreciation of 
scenery In numberless writings he has undertaken to 
explain the ongin of existing topographical features 
Among others reference may be made to the volume on 
“ The Scenery of Scotland viewed in connection with its 
Physical Geolozy,” first published in 1869, of which a new 
edition appeared in 1887, also to “ Geographical Evo- 
lution,” ın the Proceedings of the Royal Geographical 
Society for 1879, and “On the Ongin of the Scenery 
of the British Isles,” published ın NATURE (vol xan 
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Nevertheless, whatever might have been the attan- 
ments of the geologist and of the teacher, they would not 
have been sufficient to secure universal recogngtion, had 
not Sir Archibald be@n provided in addition with the best 
powers asa writer From the beginning he was strongly 
convinced of the importance of Cultivating the literary 
element in scientific exposition, not only in order to nake 
science interesting and intelligible to those outside the 
circle of actual workers, as he did in writing “ Geological 
Sketches at Home and Abroad,” but because he did not 

. e 

admıt the right of a man of science to appear before the 
public without putting on the “nuptial dress” Every 
one who knows Sir Archibald.will readily adm® that in 
domg so he is not impelled by a desire for personal dis- 
play. He1s essentially a man of thought as well as of 
action. “ Res non verba” might well serte himas m® tto, 
and whoever has seen his silent but piercing attention in 
listening to some scientific controversy would never bê 
tempted to suspect him of a wish to search after re- 
sounding manifestations But he has too much of the 
artist’s temper to neglect correctnessand elegance in the 
utterance of his thoughts And since nothing tn the 
world ıs less common than the union of scientific insight 
and acuteness with a vivid appreciation of nature anda 
delicate feeling for style, it 1s not strange that Sir Archi- 
bald’s fame has passed far beyond the circle of profes- 
sional men The portrait will be duly completed when ıt 
is added that no one could have a better renown for 
frankness, fair dealing, and perfect trustworthiness in 
every relation of life n 

It 1s highly gratifying for England that the recogniteon 
of such achievements has not been left to future times, 
and that the present generation has not failed in the duty 
of rewarding so much continuous and fruitful labour He 
was admitted to the Roya Society before reaching the 
age of thirty, a most unusual honour, he has been Vice- 
President, and was recently elected Foreign Secretary, of 
that Society. Since 1890 an Associate of the Berlin 
Academy , elected by the Royal Society of Sciences at 
Gottingen, after the death of Studer, the Nestor of Swiss 
geologists , enrolled among the members of the Imperial 
Leopold-Caroline German Academy, of the Imp eral 
Society of Naturalists of Moscow, &c, &c, he was 
chosen in 1891 as a correspondent by the French 
Academy of Sciences, and ın the same year he was made 
aknight An honorary LLD of the Universities of 
St Andrews and Edinburgh, he has received the Murchi- 
son medal of the Geological Society of London, and twice 
the MacDougal Brisbane Gold Medal of the Royal 
Society of Edinburgh has been conferred on him, in 
recognition of the zeal and skill displayed in explaining 
the geological peculiarities of his mother-land He ıs 
now at the summit of his career, and not so heavily laden 
with years but that we may express for him the wish 
ad multos annos Let us hope that he will long remain 
at the head of the distinguished staff to which he has 
given so profitable an impulse, and continue to serve as a 
comforting example for those who refuse to acknowledge 
any other means of genuine success than constant labour 


and faithfulness to duty 
A. DE LAPPARENT. 
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SZAKING THE FOUNDATIONS OF SCIE VCE * 


O judge by the columns of the daily press, we must 
expect to find a large number f enterprising 
company-promoters coming forward shartly to urge, in 
Parliament and elsewhere, that leave may be given 
them to confer lasting benefits upon Londoners The 
good they propdése to do comes in the shape of 
underground imtercommuntication Locomotives of 
the orġinary construction, it would seem, are not 
to be employed, but instead of them cable traction 
or electric energy in some shape or another On these 
pints, however, we must speak with caution, for we 
are told that an absence of definite statements and 
programmes ıs one of the main features of the proaounce- 
ments se far isSued ° ; 
e On twô previous occasions it has been our duty 
to draw attention to a scheme, intended to provide 
more ready means of intercommunication between dif- 
ferent parts of London, which threatens to inflict serious 
damage upon the property of the nation . 

It so happens that one of the schemes to which refer- 
ence was made in the opening paragraph 1s a rehabilita- 
tion and expansion of that very project against which we 
protested on the previous occasion The attempt, 
which has already once been thwarted, to render the 
study of the sciences involving exact measurement 
impossible at South Kensington, 1s again to bg re- 
peated, and it is necessary to warn the public that 
arfenterprise undertaken nomunally for their interests, 
which are, or the moment, regarded as identical 
with those of the company-promoter, will strike a fatal 
blow at the utility of institutions on which many thousands 
of pounds of money, public and other, have already been 
spent, and on which it ıs in contemplation to spend many 
thousands more Our protest on the former occasion 
was based on scientific grounds, There were others 
strongly urged from other points of view, and as a result 
of the opposition the scheme was withdrawn for a time 

In the shape it now assumes it 1s still more objection- 
able, as the scope is now a more ambitious one 

Our objection wag simply to the route to be followed. 
In London we have only one locality where telescopes 
are nightly used by teachers and students, we have 
only one institution the function of which ts limited to 
physical and chemical teaching and research, where 
delicate measurements are essential, and form part of 
the routine work, we have only one institution, the 
function of which +s to teach applied science in the most 
efficient manner—that 1s, by teaching in which experi- 
ment and observation, and of extreme delicacy, must 
go hand in hand with the zva vace exposition of the 
professor of each branch of apphed science 

The contemplated railway proposes to sweep all these 
away Astronomical Observatories, the various Labora- 
tories of the Royal College of Science, and of the 
City and Guilds Institute, are not to be considered the 
least in the world This is practically what it comes 
to, for we doubt whether either teacher or taught will 
care to remain in a locality where neither valid experi- 
ments nor observations are possible : 

t Continued from vol xin p 146 
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We need not waste time ın considering whether soe 
means could not be found to continue to take astrono- 
mical photographs of say an hour’s exposure, or to use 
chemical balances of the greatest delicacy, with a railway 
or tramway of any kind running intermittently within 
twenty yards of the laboratory in which the work 1s sup- 
posed to be carried on ; and it 1s also cdear that the resuft 
would be disastrous if the traffic were carried on at any 
practicable depth , 

Last year a joint Comnuttee of the Houses of Lords 
and Commons fully cgnstdered the question as to the 
principles on which future extensions of what may be 
called omnibus traffic should be carried on, and they 
came to the conclusion that electric and cable railways 
constructed at a considerable depth belOw thegurface 
would probably be the most convenient, means for 
uniting the various parts of the metropolis more closely 

Some people have attempted to read into this part of 
the Committee’s report that given a cable or electric 
railway here well be no shaking’ And it has been sug- 
gested that all such opposition as we have expressed 
above should disappear This of course 1s the view of the 
company-promoter, but ıt will commend itself to no one 
else In fact there are special objections to an electric 
railway ın addition to those earthquakes more or less 
mitigated winch are associated with any system of 
traction 

No*evidence was laid before the Committee as to 
some of the disadvantages which aie incidental®to the 
use of electricity. It is true that these disadvantages 
are not such as to interfere with the further extens1on 
of electrical railways, but they are of sufficient import- 
ance to be considered in deciding on the routes which 
the railways shall follow. Experiments made some little 
time ago in the neighbourhood of the South London 
Electrical Railway proved that the electrical disturbances 
were so great that it was doubtful whether ordinary 
higher students’ work could be carried on within a 
quarter of a mile 

A quarter of a mile! And the proposed railway, or 
electric way, or cable way, or tramway, is to run within 
twenty yards of electrical and magnetic laboratories. 
“ Rien west sacré pour un sapeur '” an evil hidden in the 
ground ceases to be one 

It must not be forgotten that the interests at stake are 
not only those of the higher sciences and research It 
might, perhaps, be argued that as the instruments used 
for investigation become more sensitive, and as the neces- 
sity for accuracy increases, 1t may be necessary that 
researches of a special character should be carried out in 
places specially selected for their freedom from all 
external disturbance. A serious damage will, however, be 
done to our large towns 1f it becomes necessary for every 
middle-class youth who wants to master more than the 
elements of science to become a boarder at a country 
college. It ıs frequently complained that there 1s an 
increasmg separation between class and class, those who 
are able to do so leaving the towns for the more distant 
suburbs It would be a thousand pities if the higher 
educition were also, even in part, to be banished from our” 
great centres of population. 

It may be urged by the promoters of the company that 
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Royal College of Science elsewhere, but if the buildings 
of the College are notoriously inadequate, ıt was clearly 
stated at the time when the proposal to place a collec- 
tion of pictures on the site reserved’for science made ıt 
necessary to explain thg future policy of the Department 
of Science and Art, that the collections and the labora- 
tories attacRed to them were inthe future to be housed on 
the plot close to the present site 

But’ as stated before, it 1s not necessary only to base 
our case upon the ifyury which would certainly be done 
to the Royal College of Science, ıt must be remembered 
that hard by is the City and Guilds Central Institution, 
in which “extensive and costly laboratories, built by the 
munificence of the City Companies, have during the 
last few years been filled with students, many of whom 
are eħgaged ın advanced studies, 

e Every argument which applies to the one case holds 
good inthe other The work of the City Companies and 
the interests of these institutions are endangered in the 
same way, and for the same reasons, as those of the 
Government Coliege*over the way 

On the previous occasion, when ıt was proposed to 
bring a railway at the back of the Central Institution, 
the Professors there, with the sanction of the City and 
Guilds of London Institute, opposed the scheme We 
understand that the Professors have again made a re- 
presentation to the Institute which ın all probability will 
result În steps being taken to prevent the construction 
of any railway or tramway which would interfere with 
the work carried out in the Physical Department of the 

Cerftral Institution 

In both these institutions it 1s as important that the 
apparatus should be used without leé or hindrance from 
external disturbances, as say, that the reading-room in 
the British Museum should not be rendered uninbabit- 
able by a nuisance produced either by private individuals 
or by some company ın the neighbourhood 

On these grounds we protest in the name of science 
against a rathway of any kind in Exhibition Road 

If there 1s one district in the metropohs which ought 
to be thus secured, it 1s the neighbourhood of the 
great national scientific school and its associated collec- 
tions 

And here a word about these Science Collections 
There are philistmes among us who think that the collec- 
tions would do very well without the schools, as the 
schools could do very well without either higher teach 
ing or research 

There 1s no doubt a certain advantage to be gained by 
collecting types of all sorts of apparatus, exhibiting them 
appropriately labelled in glass cases, through which the 
public may gaze with, it 1s to be feared, somewhat indis- 
criminate admiration ; but ıt must always be recollected 
that the nation 1s proud of the British Museum and Art 

Galleries, not merely because they play a useful part in 
educating the crowds who visit them, but also because 
they are centres to which students resort from all parts, 
not only of the United Kingdom, but of the civilized 
world, not to gaze at the collections but to wuse 
them In hke manner a national collection of scien- 
tific apparatus should be brought together, not merely 
to be stared at, but to be used By an arrangement 


at will be easy for them or the Government to plant the | more logical than those to which our haphazard English 
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y 
çustoms too frequently*lead, this secon@ object is at 
present attained . . 

It ıs almost ludicrous that at the very, moment 
when a Royal Comfmission 1s sitting to determine the 
constitution of a new University for London, Par- 
hament should be asked to fanction a Bul which, 
if it serves as a precedent, may emake tbe teaching 
of some of the most important sciences impossible 
within the metropolitan area Indeed, ın this danger 
we find a new confirmation of the importance of the 
pohcy which we have often urged upon those who 
are directly interested ın the constitution of the future 
University . bd 

Science teaching in Exhibition Road ıs threatened 
to-day It may be threatened somewhere else to-morrow 
It will be impossikle for a numbef of competing 
colleges to defeat the railway engineers, or to pre- 
serve intact for scientific research a number of builé- 
mgs planted upon sites selected without reference 
to the new danger which has arisen They will be at- 
tacked ın detail, and beaten one by me How immensely 
ın this, as in many other matters, would their position be 
strengthened if they were able to speak with one voice 1n 
support of a plan decided on m common, and defended 
together If the hoped-for University of the future 
already existed , if it s poke with the prestige of the exist- 
ing University of London, combined with that of the 
consolidated teaching staffs of the London Colleges, if 
the support of a Government Department could be 
asked to aid a University which, hike the British Museum, 
commanded universal respect and support, then ıt meght 
be possible to obtain a ready hearing for opinions given 
with all the weight.of a great institution of which the 
country would be justly proud Tull the union 1s effected, 
which alone will make science in London able to meet 
its enemies in the gate, we must struggle as best we can 
to prevent irreparable mischief 

We can only hope that the Vice-President of the 
Council, who 1s known to have the interests of the higher 
education at heart, will not allow a railway, electrical or 
other, to mjure the teaching institutions clustered round 
the magnificent collections of apparatus in his charge 


SOUND AND MUSIC 


Sound and Mustc By the Rev J A Zahm, CSC, Pro- 
fessor of Physics in the University of Notre Dame 
Large octavo, 452 pages (Chicago A C McClurg and 
Company, 1892 ) 

ee handsomely got-upand lavishly illustrated volume 

1s, the author informs us, a largely expanded tran- 
script of a course of lectures delivered by him, in 1891 “in 

the Catholic University of America, at Washington, D C” 

Its “main purpose ıs to give musicians and general 

readers an exact knowledge, based on experiment, of the 

principles of acoustics, and to present at the same timea 
brief exposition of the physical basis of musical harmony ” 

A clear mtimation is given at the outset (p 18) of the 

predominant 7é/e which experiment ıs to play in the ac- 

oustical portion of the undertaking Had Prof Zahm 
not had at his disposal “all the moze delicate and import- 
ant instruments” of research and verification, in the 
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theory of sound, constructed by Dr Koenig of Paris, 
hê would “ not have attempted to give the present lec- 
tures on sound” before such an audience as that which 
actually attended them With Dr Koénig’s apparatus 
around him, however, he had assured me&ns of “ enter- 
taining” his hearers, and of “illustrating in a way that 
would otherwise ke impossible the most salient facts and 
phenomena of sound” The late Isaac Todhunter hag 
deprecated the systematic repetition of perfectly esta- 
blished® experiments, on the ground that their results 
ought to be believed on the statements of a tutor—‘ pro- 
kably a clergyman of mature ‘knowledge, recognised 
ability, and blameless character”—to suspect whom 
was in itself irrational?! Prof Zahm’s practice 
puShes to a grgat length a view directly opposed to that 
enunciatgl—with obvious humorous exaggeration--by 
tite well-kndwn Cambridge private tutor Not content with 
asingle experiment decisive of each successive issue pre~ 
sented, he performs a whole series bringing into action 
all the resources of his superbly found collection of 
acoustical apparatus Itis no detraction from the clear 
and interesting manner in which these formidably numer- 
ous experiments are set forth, to say that the amount of 
space necessarily devoted to explaining the mechanism 
of the apparatus used gives to parts of Prof Zahm’s 
volume somewhat of the look of an acoustical imstrument- 
maker’s illustrated catalogue Subject, however, to this 
defect, if defect ıt be, the lectures are decidedly pleasant 
and attractive reading The illustrations, too, are 
thoroughly clear and beautifully executed, so that our 
author may be fairly congratulated on success in 
‘entertainmg’—the word is his own— his hearers 
and readers Huis object, to give to general readers 
an “exact knowledge” of the principles of acoustics, 
has also been in a fair measure attamed, but subject 
to certam not inconsiderable deductions In de- 
scribing the processes and results of experiment Prof. 
Zahm ıs clear and thoroughgoing in expounding the 
parts of acoustical theory which must be mastered 
if the facts thus obtained are to be understood ın their 
mutual relations, he 1s often vague and superficial Thus 
the nature of wa¥e-motion, the formation of stationary 
undulations, the composition of small vibratory move- 
ments—matters of crucial importance to any connected 


| comprehension of Acoustics—receive fromhimno effective 


elucidation Nay, heis even chargeable with having, by 
the misuse of a technical term of perfectly settled mean- 
Ing, written in a way likely to confuse lis readers’ ideas 
on these very matters On p 46 he calls certain points 
in a series of progressive waves “NODAL points where 
there 1s no motion,” thus confusing two things which 
ought to be most carefully distinguished from each other, 
a point of momentary rest in a progressive wave, and one 
of permanent rest in a statzonary undulation The 
usage which restricts ‘node’ to this latter meaning 18 so 
well established that such use of ıt as the above is quite 
mexcusable, especially in an author who himself else- 
where, p 146 &c , employs it in its ordinary signification 
The same indifference to accuracy of expression recurs 
an this volume with a frequency not creditable to a 
professor of an exact science Thus on p 50 the 
return movement of a prong of a tuning fork is said 
1° The Conflict of Studies,” p 17 
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to ‘pull’ air particles apart On p 52 we are told 
that the motions of particles of a ‘water wave “Bre 
always at right angles to the direction of the wave 
itself” Om pe 68 the author coriects this statement, 
but in doing s6, takes occasion to speak of a plane “in,” 
mstead of ‘passing through’ the line of progression 
On p 380 he describes harmenig partial-tones @s 
si modifying the quahty of their fundamental,” though he 
obviously means the quality of the compound sound due 
to the fundamental and other partial-tones combin€d On 
p 387 1t 1s said that the “ratios of frequencies” which 
characterize particularsounds “are called intervals,” and 
that by dividing one note by anothe: we obtain 
the intervals between them Language of this kind 15, 
indeed, hardly misleading, but it 1s cettginly very Shp- 
shod. é — 

Before passing frem the more generally acoustical, *to® 
the more specially musical portion of Prof Zahm’s 
volume, ıt 18 prope: to point out one important respect 
in which it has the advantage over most, or possibly all, 
the manuals on the same subject which have preceded it 
This merit consists in giving a somewhat full account of 
elaborate experimental researches on beats, combination- 
tones and quality conducted by Dr Koenig, the results 
of which are to a considerable extent at variance with 
conclusions previously announced by Prof Helm- 
holtz In the opinion of our author, Dr Koenig 1s 
“one who, not excepting even the eminent German 
philosopher just mentioned (Helmholtz), has contributed 
more than any other person to the advancement of the 
science of acoustics” (p 17) A more balanced judg- 
ment, while placing great reliance on Dr. Koenig’s ex- 
perimental skill and on the superlative excellence of 
the apparatus construc.ed by him, would probably attri- 
bute to Helmholtzs opinion a preponderant weight in 
interpreting and correlating the results of experiment 
Be that, showever, as it may, Prof Zahm has done 
excellent service by popularizing the work so laboriously 
performed, and so modestly placed on record, by the 
eminent instrument-maker to whom no one who has put 
his hand to acoustical work can fail to be under consider- 
able practical obhgations, 5 

The specifically musical are decidedly the least 
meritorious parts of our author’s performance The 
looseness of phraseology already complained of 1s here 
at its worst On p 166 we are told that a ‘comma,’ 


is “the smallest interval used in music” A beginner ; 
80. 8 


might easily take this to mean that notes differing by only 
that interval were actually heard consecutively in a 
musical phrase—of course an absurd supposition Very 
misleading, again, 1s the statement on p 388 that tones, 
like major and minor tones, that differ from each other 
only by a comma “are considered in music to have the 
same value” The only rational meanmg to be got out 
of ıt seems to be that zz ¿he egually tempered scale the 
distinction between major and minor tones ts obliterated 

On p 389 the notes of the diatonic scale, and their 
relations, in respect to rapidity of vibration “to one 
another,” are set out, and it 1s added that all but the 
second and the seventh of the intervals thus indicated are® 
consonant ‘The essential piece of information, that it 1s 
not the intervals formed by these notes with “one 





tt tt 


held, and so the reader 1s left frée to suppose e g that the 
tritone, F—B, 1s a consonance On p 39othe ‘ inversion’ 
of intervals 1s mentioned without any explanation of its 
meaning . 

Attention may well be called to a process of reasoning 
which occurs on pp *388-390 Prof Zahm abruptly 
uitréduces@(p 388) calculation by “ frequency-ratios”’ , 
assumes, without attempt at proof, that addition of two 
semitones 1s performed by squaring the ratio 33, and then 
remarks (p 390) “Brom the foregoing we observe that 
the sum of two intervals is obtamed by muluplying, not 
by adding their ratios together” An assumptron in a 
partsculdy case ıs thus made to do duty as a general 
demonstration 

On p 396 we read that “so perfectly does the interval 
of tHe fifth answer the requirements of the ear that even 
unpractised singers find it quite natural to take a fifth to 
2 chorus that does not quite sut the pitch of their voice” 
If, as this passage appears to suggest, practised singers 
m America find it still more natural to accompany 
melodies in consecutive fifths, wonderful effects may 
surely be expected from the choruses to be heard at the 
Chicago exhibition 

On p 429 our author describes a diagram by Helm- 
holtz as concerned with the transposition of an interval 
by an octave, whereas what it really deals with ıs the 
enlargement of the interval in question by the addition 
to ıt df an octave Onp 430 he writes down, as con- 
stituents of the chromatic scale of C, the notes Eż, Fp, Bg 
and Ch e 

@n p 441, he tells us that ın listening to such viohn 
players as Joachim, Wilhelm, and others “one can 
always hear distinctly the Zerdzwzp or beat-tones, that 
add such richness and volume to violm music” 

To gauge the amount of truth contained in this remark 
it suffices to bear in mind that in the case of most major, 
and of all minor consonant chords, Tartini’s tones cause 
a decided dissonance Players who made them ‘always 
distinctly audible’ would soon be reduced to permanent 
maudibilhty themselves 

Piof Zahm’s volume is creditably free from misprints 
the following have, however, been noted 
23,1 16 ‘ period’ for ‘periods’ 

68,1 21 ‘amplitude’ for ‘ amplitudes ’ 
go, 1 8 ‘ Ajugan’ for ‘Aguyart’ 

142, m diagram, Bf for By 

152, in diagram I, Bg fo. B 

388, 1l 11 and 12, G for F 
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GERLAND’S ETHNOLOGICAL ATLAS 


Atlas der Volkerkunde, (Berghaus’ Physikalischer Atlas, 
Abth vu) Bearbeitet von Dr Georg Gerland, Pro- 
fessor ad Univeisitat in Strassburg (Gotha Perthes, 
1892 ) 

NTHROPOLOGY owes muchto Prof Gerland, whose 
completion of the two last volumes of the late Prof 

‘Waitz’s “ Anthropologie der Naturvolker ’1sa monument 

of that co ordinated knowledge of fact which is the 

source of sound principle His new “ Atlas of Ethnology,” 
while forming pat of thegreat Physical Atlas of Berghaus, 


another,’ but with ż%e ¢onzec, that are in question, 18 with- | may be obtained and used as a separate work by anthro- 
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pologists, to whom it willbe of great servicein methodizing 
the vast and growing information with which they have 
to deal. This application of graphical metlod, tt 1s true, 
has difficulties which even the greatest skill cannot 
altogether overcome, but Prof Gerland may well be 
content with his success in making evident at a glance 
the characteristics of mankind, seen from many peints 
of view Their distributi@n over the earth, as thus made 
evident, may often lead straight on into theoyes of 
ongin The fifteen plates contain ngarly fifty maps, each 
suggesting a principle, or showing where there is*room 
for one 

Plate I represents on two plamglobes the classifi- 
cation of human races as to skin and hair Prof 
Gerland does not even combine these two characteristics, 
and points out in his introductory remarks thate any 
attempt to map out®man into defined physical races 
is impossible, for such division does not exist M 
nature Anthropologists of course know this, but 
care 1s not always taken to make it clear that race- 
types are not so much complete ręalities as statistical 
abstractions from partial realities, the various measurable 
characters of skull, imbs, complexion, hair-form, &c , co n- 
bining and blending too intricately for absolute definition 
I was struck by meeting lately in a popular book with a 
confident mention of the four distinct Aryan race-types, 
and it occurred to me that ıt would bring the statement 
down to its bearings to put one of Prof Gerland’ssplani- 
globes before the author, desiring him to define and map 
out these varieties of mankind Even in Gerland’s 
broad general distinctions of complexion and hair, an 
anthropologist not thoroughly special on the anatomical 
side may find novelty and difficulty The opinion that 
all native Americans are similar as to race is here strongly 
and probably with reason modified by the native Brazil- 
ians being separated on the complexion-map from other 
peoples of North and South America, and placed to match 
the lartarsand Chinese What amount of evidence there 
1s for placing the Berbers of North Africa under the same 
map-colour seems not so clear, but ıt 1s to be noticed that 
the same tint mcludes several more or less distinct 
grades in Broca’s scale An attempt 1s even made to 
separate the friz-haired negroids into classes according to 
the arrangement of their corkscrew-tufts of hair on the 
skin Plate 111, im two maps, classifies man according to 
his religious beliefs and customs, and here the prevalence 
of special rites offers instructive generalizations Thus the 
American line which limits the smoking of tobacco as a 
religious ceremony, indicates the spread of this peculiar 
rite from some religious centre over an enormous area 
No doubt it is rooted in nature, from the fact that its 
narcotic ecstasy brought the priest nto direct visionary 
contact with the spirit-world But none the less, 1t proves 
the rehgions of savage tribes, separated by great distances 
on the map, to be bound together by historical con- 
nexion Not less remarkable ıs the compactness of the 
districts of Eastern Asia and the opposite Continent of 
America, where masks are used, appirently originally 
with religious significance Here again it 1s evident that 
we have to do not merely with independent growth from the 
human mind, but m some way with historical transmission 
It must be remembered ın using these maps, that they bind 
their author only to fact, and not to theoretical interpreta- 
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tion, This same plate maps out the immense districts 
whose natives have a myth of a deluge, the upheaving of 
the earth, &c, but it cannot distinguish in North and 
South America, for instance, between regions where deluge- 
myths are old,and those where they were introduced by the 
Jesuits a few generations ago Plate IV , mapping out 
wegtons hable to, special diseases, as matarious fevers, 
pestilence, cholera, yaws, &c, contains in a condensed 
form a vast collection of knowledge, bearing on anthro- 
pologi@il arguments as to the relation of race to physical 
constitution, and thus opening into one of the great 

roblems of the history of man ‘Plate V classes out the 
varieties of human food, clothing, dwellings and occupa- 
tions Plate VI and onward map out the distribution 
ofenations ang tribes at different periods as known to 
history? Blate XIV being devoted to the distribution of 
languages dver the world ° 

Anthropologists who keep this atlas at hand as a help 
in their work will by practice find out its merits and 
defects The representation of the geographical distribu- 
tion of arts and customs has long been a feature’ of the 
Pitt-Rivers Museum, where so far as possible each sertes, 
illustrating development and transmission of culture, 
1s accompanied by a small world-map coloured to show 
the parts of the world it occupies It is of course 
impossible to Prof Gerland to work m such detail, 
involving as it would do hundreds of separate charts. 
He has to indicate his distributions on a moderate 
numbew of plates and mostly uses planiglobes, a pro- 
jéction which, after being neglected for generations, 
will, in its improved modern arrangement, certainly 
come into more general favour On these, by ingenious 
devices of tinted patches and streaks, combined with 
lines and dots, he succeeds in giving a more general 
survey of man and civilization than our students have ever 
had in their hands before EDWARD B TYLOR 





OUR BOOK SRELF 


Castorologia , or, The History and Traditionsof the Can- 
adian Beaver By Horace Martin, FZS (London. 
Stanford, 1892ħ 


“ BEAVER” was once the most important fur ın the 
world In former days the pelt of this Rodent was the 
standard by which all barter in the Dominion of Canada 
was regulated, and “beaver” passed as current coin 
throughout the whole of North America Even now the 
quantity of beaver skins brought to England ts consider- 
able Mr Poland, in his “ Fur-bearing Animals,” tells 
us that upwards of 63,000 beaver skins were sold by the 
Hudson’s Bay Company in 1891 But “ beaver-hats” 
formerly required a much larger supply than this, and in 
1743 1t 1s said that 127,000 beaver-skins were imported 
into La Rochelle alone Our “top” hats are now made 
of silk, and beaver has become a fur of second-rate 
importance 

Besides the fur of the beaver many other points of 
mterest attached to thts animal will be found discussed 
more or less completely in Mr Martin’s volume Long 
before its fur was required for hats castoreum or castorin 
—a substance found in two large glands, situated near 
athe base of the beaver’s tail—was a much-valued specific 
in medicine, as spoken of by Hippocrates and Pliny. 
Even at the present time its use 1s by no means aban- 
doned, and the “ crude article” 1s “ still sold at our drug- 
stores” at prices varying “from eight to ten dollars a 
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pound” But in past centuries castoreum was considered 
a sovereign remedy for every kind ef disease Many 
amusing details on this part of the subject are given® by 
Mr Martin, mostly extracted from the “ Castorologia” 
of Johannes Francus, published ın 1685 The wisdom of 
Solomon himself 1s attributed by this learned author to 
the virtues of the beaver To acquire it, 1t 1s only neces- 
sary “to wear a hat of beaver’s skin, tp rub the head and 
spine with that animal’s oil, and to take twice a year the 
weight of a zold crown piece of castoreum ” 

Atthe end of his volume Mr Martin placésga short 
account by Mr C V Riley, the well-known American 
entomologist, of Sak casera castor 2s, a parasite on the 
beaver, and one of the*most remarkable among the magy 
extraordinary forms of parasitic insects Mr Riley cor- 
rectly refers this creature to the coleoptera, although other 
naturalists, and, amongst others, its discoverer, Ritsema, 
have expressed ditferent vaews on this pdint ike omits, 
however, to refer to the excellent account of Péatypsz/lus, 
castorts, written by*the late John Leconte, and published 
in the Proceedings of the Zoological Society of London 
for 1872 Dr Lecoñte has here shown that it 1s necessary 
to make a special fatnily (Platypsillidze) for the reception 
of this curious parasite, but that ıt must be unquestion- 
ably referred to the coleoptera 

On account of these and other peculiarities the beaver 
1s unquestionably an animal of great general interest, and 
Mr Martin has done well to devote a volume to what is 
evidently his favourite theme There is, we must allow, 
httle, if anything, original in it, and the statements on 
scientific points cannot always be implicitly depended 
upon But the author has brought together a large amount 
of information on the subject, and his book 1s “ popularly 
written ” and “dully wlustrated,’ though we caneot quite 
agree to his claims to have produced an “exhaustive 
monograph ” 


An Atlas of Astronomy By Sir Robert Stawell Ball, 
LLD, FRS (London George Philip and Son, 
1892 ) 

A NEW book by Sir Robert Ball ıs always a matter of 

interest, but the present one naturally Jacks the usual 

characteristics It 1s described as “a series of 72 plates 
with introduction and index” In addition to monthly 
and general maps of the stars, the atlas reproduces 
pictures of the sun, moon, planets, and comets, and 
contains diagrams illustrating their motions and dimen- 
sions As the book 1s chtefly meant to be a companion 
to more general works, the introductory matter 1s pur- 
posely brief, but still ıt has several features of interest 

Special attention may be drawn to the excellent de- 

scription of a simple graphical method of determining the 

orbit of a binary star 

To the serious student who may possess a small tele- 
scope the new atlas will be very useful Here he may 
learn how to determine the positions of sun spots, how 
to find the places occupied by the various planets, and 
what objects are most likely to be within reach of his 
mstrument Those interested in selenography will derive 
much assistance from the twelve plates showing the moon 
at different phases, which have been specially drawn by 

Mr Eger, each being accompanied by an index map 

One can only wonder, however, that some of the recent 

excellent photographs of the moon have not been pressed 

into the service 
The star maps, on the whole, are excellent, and our 
only complaint ıs of the excessive density of the Milky 

Way, which, ın some parts of the maps, 1s almost sufficient 

to obliterate the names and numbers of the stars The 

monthly maps will be particularly useful to those who 
are just learning the constellations, a new feature beint 

a belt indicating the track of the planets 
Spectroscopic astronomy 1s entirely omitted, the author 

bemg of opinion that this great branch of work can only 
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receive justice ın a separate atlas. In this we heartily 
agree, and trust that such an atlas will soon be forth- 
coming ° 

The author’s large following of readers will no doubt 
welcome the new comer, but we must express regret that 
astronomical photographs are not more fully represented 
It would be interesting, for example, to reproduce a series 
of photographs of typical nebule, all of which, we beleve, 
are now avatlable A plate sowing the advantages of 
photography ın the delineation of stars would also add 
to the interest of the atlas 

e 
e ° 


eLETTERS TO. THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex 
pressed by his correspondents Neither can he unde take 
& return, ou to correspond with the writers of, rejected 
manuscripts intended for this or amy other partof NATURE 
No notice is taken of anonymous communications | 


Vector Analysis 


I FANCIED that, in reply to the voluminous letters of Prof 
Willard Gibbs (NATURE, xlin grr, xlv 79), I had said ina 
few words all that is requisite (if, indeed anything de requisite) 
toshow the necessary impotence, as well a, the tnevitable un- 
wieldiness, of every system of (so-called) Vector Analysts which 
does not recognize as us most important feature the product (or 
the quotient) af two vectors — ¢ a Qiaternion. 

A recent perusal of the first four pages of a memoir by Mr 
O Heavnide (Pki? Trans 1892) —for so far only could I 
go —has dispelled the illuston For he calls the correspond- 
ence just spoken of a ‘‘ rather one-sided discussion » =a truly 
Delphic delivery —cleared up, however, by what followsit I 
particularly desired to read the memoir (which the Author had 
kindly sent me) as I hoped to learn from it something new 10 
Elgetrodynamics But, on the fifth page, I met the check-taker 
as it were —and found that I must pay before I could go 
further I found that I should not only have to unlearn Qua- 
terntons (in whose disfavour much 1s sæd) but also to learn a 
new and most uncouth parody of notations long familiar to me, 
so I had to relinquish the attempt In the last of the four pages 
of my progress, I had found that Mr Heaviside (though, as 
above stated, he has a system of his own) ts an admurer of Prof 
Gibbs’ system, to such an extent at least that he thinks “his 
treatment of the linear vector operator specially deserving of 
nonce” There I was content to leave the matter 

But Mr Heaviside has just published (Electrician, 9/12/92): 
an elaborate attack on Quaterntons, of a kind which ty calcu- 
lated to do real injury to beginners In answer to bis remarks, 
in which he continues to point to me as the persistent advocate 
of a system which all right-minded physicists should avoid, I 
would simply refer hrm (and his readers, 1f there be such) to a 
brief Address which I gave a short time ag» to the Pnysical 
Society of Edinburgh University (Peel Mag Jan 1890) 
One or two sentences, alone, I will quote here .— 

“Cif we can find a language which secures, to an unparalleled 
extent, compactness and elegance, and at the same nme 1s 
transcendently expressive—bearing tts full meaning on its face— 
it 1s surely foolish, at least, not to make habitual we of it " 

“ For (Hamilton) the most complex trains of formulze, of the 
most artificial kind, had no secrets —he was oneof the very few 
who could afford to dispense with simplifications yet, when he 
had tried quaternions, he threw over all other methods 1n their 
favour, devoting almost exclusively to their development the last 
twenty years of an exceedingly active life ” 

The main object, however, of my pre-ent letter, 1s to call 
attention to a paper by Dr. Knott, recently read before the 
Royal Sociezy of Edinburgh Dr Knott has actually had the 
courage to vead the pamphlets of Gibbs and Heaviside , and, 
after an arduous journey through these trackless jungles, has 
emerged a more resolute supporter of Quaternion» than when 
he entered He has revealed the (from me at least) hitherto 
hidden mysteries of the Dy&dic, and of Prof Gibby’ strange- 
symbols Pot, Lap, Max, New, &c The first turns out to be only 
the linear and vector function , and the others are merely more 
or less distressmg symptoms characteristic of imperfect digestion 
or assimilation of Y And when, at my request, Dr, Knott 
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translated into mtelligible form the various terms of one of the 
less formidable formule of Mr Heaviside’s memo, I was 
surprized to find two old and very unpretendgng friends 
masquerading ın oneeperson like a pantomime Blunderbore 
In one of hig Avatars the monster contains, besides the enclos- 
ing brackets, no fewer than 24 lettey, 12 suffixes, 3 points, and 
5 stgns! When he next appears he has still the brackets to 
hold him together, but although he has now onlyer8 lettets, he 
makes up his full tale of @ (o1 46) symbols, for he has 9 
suffixes, 3 indices, 3 points, § signs, and 3 pazrs of parentheses ' 
I used to know him as compounded of 14 separate marks only, 
viz — V°yer+ 25vv,Se7, —but, umess I had requied to 
dissect him, I should never have put him in arfything resembling 
his new gute 

Dr Knows paper is, throughout, interesting apd instruc- 
tive —it 3s a complete exposure of the 1 retensions and defects 
of the (so-called) Vector Systems ‘' Wer diesen Schleier hebt 
soll Wahrheit schauen !'” I find it difficult to decide whether 
the impression its revelations have left on,me 1s that of mere 
amused disappointment, or of mingled astonishment and pity 
P G Tair 
Edinburgh, 24/12/92 e 


Measurement of Distances of Binary Stars 


WITH reference to Mr C E Stromeyer’s letter on the above 
subject, which appeared on p 199, ıt may be of interest to point 
out that his plan of determiuing the distance of a binary star 1s 
by no means a new one 

The method was, I think, first suggested by Mr Fox Talbot 
at the Edinburgh meeting of the British Assoctation in 18718 , 
but the mere idea was sufficiently obvious as soon as the pos- 
sibility of determining velocities by the spectroscope had been 
demonstrated by Dr Huggins i 

The first discussion of the geometrical conditions of the 
problem was given by Prof C Niven in the Afonthly Notes, 
vol xxxiv No 7, where he exhibits the relation connecting 
the parallax, the relative velocity, and the elements of the orbit 
of a double star, and computes the value of the product (rV) 
of the parallax and velocity for a small number of binary 
systems . 

In a paper published ın the Proceedings of the Royal Irısh 
Academy for May, 1886, I examined the same question from a 
slightly different pomt of view, being at the time unaware of 
Prof Niven’s paper, and was led to simular results An epitome 
of this paper was published in your Astronomical Column, 
vol xxxiv 206 Fiom the results obtained ıt appeared 
that, all things considered, y-Coronæ Australis and æ Centaun 
were the most likely binaries to yield to this method of eliciting 
the secret of their parallax, while a-Geminorum, one of the stars 
selected by Mr Stromeyer, was shown to be most unfavourable 
on account of the situation ot its orbit 

In the Monthly Noteces for March, 1890, I again drew atten- 
tion to the subject in view of the accuracy of the results ob- 
tained by the photographic method in the hands of Prof 
Pickering and Prof. Voge! In this paper I gave an extended 
list of binaries with the usual geometrical and dynamical 
elements, and in addition the two elements A and B on which 
the relative velocity depends I also gave the greatest value 
which qV can attain in each case and the velocity to be expected 
m the case of those stars whose parallaxes had been de- 
termined 

Againin Mr J E Gore’s valuable catalogue of Binary Star 
Orbits, published ın the Proceedings of the Royal Irish Academy 
for June, 1890, columns 18 and 19 are devoted to the constants 
A and B computed from my formule (which I may say ought 
more properly to be called Prof Niven’s formule on account of 
the priority of his paper) for eighty-one d.fferent orhits 

The subject has also been discussed by Miss Clerke in ‘‘ The 
System of the Stars,” pp 199-201, where references to most of 
the original publications will be found 

I may perhaps add that the inverse problem of determining 
the elements of the orbit from spectroscopic observations alone 
has also been investigated by mein the AZonthiy Notices, vol h 
No 5, where I have deduced thespiincipal elements of the orbit 
of B Aurigee, a spectroscopic double which no telescope can 
divide 

I have been disappointed that astronomers engaged on spec 
troscopi¢ determinations of stellar velocities have not devoted 
unore attention to observations of already known binaries, which 
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affpear to me to offer a promising field of work, and have often 
regretted that at this observatory we have not the means of 
undertaking the investigation, and if Mr Stromeyer’s letter has 
no other effect than to bring the subject once more forward ıt 
will have done good service, but I should liketo point out that 
the second of the stars selected by him ought on no account to 
be taken as a test of the feasibility of the method, since the 
ficcurate discussion ef tHe conditions Shows that unless this 1s an 
exceptionally remote system the velocity must be very small 
indeed For instance, assuming Johnson’s parallax, viz O” 20, 
the relagive velocity of the components amounted last year to 
only o 6 miles per second : 

In the northern hemisphere the most favourably situated 
pinaries are 70 Ophrucht, &-Ursae Méjors, and, 1f Peters’ orbit 
represents the real motion of the patr, 61 Cygm: , while for the 
southein hemisphere special attention ought to be directed to 
a Centaur: and y Coronæ Australis 

tn Mr Gore's Catalogue, referred to above, will be found all 
the matérfils for determining when to observe any known binary 
most favourably in this respect, and forededucing its parallax 
from the measures obtained, and it ought to be borne in mind 
before letting the subject sink back once more into oblivion, 
that, other things being equal, this method 1s most likely to 
succeed in the case of the most distant systems, where the 
parallax 1s so small that the ordinary trigonome:rical*method 
necessarily fails us, and that when the micrometer, the helio- 
meter, and the stellar photograph break down, the spectroscope 
will sound the further depths with ever-increasing facility 

Dunsink Observatory, co Dubln ARTHUR A RAMBAUT 

December 30 





December Meteors (Geminids) 


‘THESE meteors were moderately abundant on the night of 
December 12, which appears to have been a very favourable one 
ig regati to weather The chief radiant pomt was observed in 
the normal position very close to a Geminorum, and there wasa 
strong contemporary shower from a centre ea-t of 8 Geminorum 

At toh rom December 12, a fireball estimated to be twice 
as brillrant as Venus was observed by Mr Booth at Leeds It 
moved rather slowly from 150°+43° to 188°+41°, and divided 
Into two pieces at the finish 

Mı Wm Burrows, of Small Lane, Ormskirk, writes to me 
with reference to a meteorite which he obser ved to fall at a later 
hour on the same mght He says the trme was 652 am 
(December 13), and refers to the phenomenon as follows — 
“ Seeing the meteor was coming to the earth I crossed the road 
to where ıt appeared to be falling, and it fell about two yards 
from me When tt struck the earth it made a noise like the 
report ofa gun, it also went black instantly While descending 
it had a tail of fire about a foot long It 1s 18 mch m diameter 
one way, and 14 inca another, and one inch thick ” 

Mr Burrows sends drawings of the ohyect, and it being still 
in his possession it is hoped the matter may be suitably investi- 
gated Should it prove a veritable meteorite one interesting cu- 
cumstance in connection with it will be that its descent took 
place concuriently with the shower of Geminids 

It 1s significant that December 9-13 constitutes a well defined 
æroluıc epoch, rendere | memorable ny the fal at Wold Cot- 
tage, Thwing, Yorkshire, on December 13, 1795, and by many 
others, such as that at Massing, Bavaria, December 13, 1803, at 
Weston, Connecticut, U S A , December 14, 1807, at Wiborg, 
Finland, December 13, 1813, at Ausson, France, December 
9, 1858 , at Baudong, Java, December 10, 1871, &c 

Bristol, January 1 W F DENNING 





The Earth’s Age 


As Dr, Wallace (NATURE, p 175) trusts ‘that on further 
consideration ” I shall “admit that” my “objection 1s mvalid,” 
it 1s evident that I have failed to make clear to him my argument 
showing that his data do not warrant his conclusion 

He overlooks the fact that a thickness of 177,200 feet of 
sedimentary rocks 1s, standing alone, a perfectly indefintte 
guantity, to make it definite ıt must have a definite area 

As he mentions no area for it we are justified 1n assuming that 
he means the land area of the globe, whereas his calculation 
1s made as though area were not of the essence of the problem, 
in short, as if the formation of a pile of sediment 177,200 feet 
thick, of no matter what area, were the problem 
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In SrA Gerkre’s calculation and all other similar ones with 
which I am acquainted, the thickness of tlee sedimentary ro®. 
is tacitly assumed to be their thickness all over the land are# of 
the globe 

Dr Wallste’s Calculation leads to the absurd result that con 
tinents are groWing nmeteen times as fast as materials are 
produced to supply their growth 

Leaving the question of the conclusions to which Dr Wal- 
lace’s data logically lead, I may'say that Isam not responsible, 
and do not hold him to be responsible, for the absurd theory 
as to the thickness of sedimentary rocks on which they are 
based e 

In order to arrive at a scientifically accurate result, what we 
require to know is the present actual thickness in every part of 
the world, plus all the thickness which has previously existed in, 
but since been denuded away from, every area The existing 
thickness ın geologically explored areas can perhaps be ascer- 
tained within certain limits of error from geological maps and 


memoirs For instance where the surface congssts of Torndon 
Sandstone overlying Archean gneiss of igneous qrigin, the 
thickness of sedimentagy rock 1s that of the Torridon Sandstone 


only, 1f we assume that the gneiss there is part of the metamor- 
phosed original crust of the earth, for the existence of which 
Rosenbusch has recently argued 

It 1s easily demonstrable, first, that in many places the 
existing*thickness of each formation, where undenuded, 1s far 
from being the maximum thickness, and, secondly, from the 
thinning out m some directions, or merging, near the old shore- 
line, mto conglomerates, that some formations were never de- 
posited over certain areas , indeed, the very existence of a 
sedimentary deposit necessarily implies that of land undergoing 
denudation and not receiving deposit, although ıt may well be 
doubted whether the land area was always nineteen times the 
area receiving deposit 

Reasoning from the depostts preserved as to those removed by 
denudation, it 1s highly improbable that any considerable area 
ever received either the complete senes of deposits, or on the 
average anything like the maximum thickness of the deposits ıt 
actually received In addition to this, some formations usually 
considered to be successive may be really contemporaneous, 
so that the figures representing maximum thicknesses usually 
taken ın calculating the earth’s age are probably far above the 
truth for the purpuse in question 

The immense labour involved in calculating the existing 
thickness of sedimentary rocks in each area, and the thick- 
ness which there 1s any reasonable ground for supposing to 
have been at any time denuded from that area, as well as 
the uncertainty of the results, has probably deterred geologists 
from attempting the task, especially as large areas are very ım- 
perfectly known Bernard Hopson 

Tapton Elms, Sheffield, December 24 
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THE first part of Mr Hobson's letter alone requires notice 
from me, as the latter part characterizes as absurd the views of 
those eminent geologists who have estimated the total thickness 
of the sedimentary rocks, and seems to assume that such 
wniters as the late Dr Croll and Sir Andrew Ramsay overlooked 
the very obvious constderations he sets forth 

As regards myself, he reiterates the statement that when 
geologists have estimated the total thickness of the sedimentary 
rocks at 177,200 feet, they mean that this amount of sediment 
has covered the whole land surface of the globe, that, for 
example, the coal measures, the las, the chalk, the greensand, 
the London clay, &c , &c , were each deposited over the whole 
of the continents, since it 1s by adding together the thicknesses 
of these and all other strata that the figure 177,200 feet (equal 
to 33 miles) has been obtained 

Mr Hobson concludes with what he seems to think is a 
reductio ad absurdum —‘* Dr Wallace’s calculation leads to the 
absurd result that continents are growing nineteen times as fast 
as materials are produced to supply their growth ”’ 

But the apparent absurdity arises from the absence of any 
definition of the “growth of continents,” and also from sup- 
posing that the growth of continents is the problem under dis- 
cussion The question 1s, as to the growth m thickness, of sedi- 
mentary deposits such as those which form the geological series 
These deposits are each laird down on an area very much smaller 
than the whole surface of the continent from the denudation of 
which they aie formed They are therefore necessarily very 
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much thicker than the average thichmess of the denuded layer, 
and the ratio of the aea of denudation to the area of deposition, 
‘which I haveeestimated at 19 to 1, gives’ther proportionate 
thickness » If Mr Hobson still mamtains that he is right, he 
can only prove it by adducing ewedence that every component of 
the series of sedimentary rocks has once covered the whole land- 
surface of the globe , not by assuming that it has done so, and 
characterizing the teaching of all geologists to the contrary as 
absufd e . e ALFRED R WALLACE 





. Ancient Ice Ages 1 


Mr, READE in hi® letter (NATURE, p 174) refers to the 
striations on the pebbles forming the conglomerates at Abberley 
and the Clent Hills 

Following the late Sir Andrew Ramsay, he considers the 
deposits to be of glacial origin? but goes further than that dis- 
tinguished geologist in citing them as proof of a former ice 
age 
It 1, but reasonable to suppose that g/acters existed in past’ 
ages ın places where the conditions—swch as high alutude and ' 
abundant precipitation—were favourable 

efore, however, the existence of a former glacial period can 
be established, we must have evidence of contemporaneous 
deposits of undoubtedly glacial origin, and extending over wide- 
spread areas—say half a hemisphere J Lomas 

University College, Biverpool, December 31 ; 





Printing Mathematics 


THE use of the solidus 1n printing fractions has been advocated 
by authorities of such weight that it seems almost a heresy to 
call ıt into question Yet I venture to think that there is a 
good deal to be said against ıt In such matters the course 
preferred by mathematical writers and their printers is apt to 
take precedence over that which 1s most convenient for the great 
body of those who will read their work, It is tacitly assumed 
by those who prefer this notation that the getting of mathema- 
tical formule mto’ line with ordinary printing 1s an unmixed 
advafttage No doubt it 1s easier to set up the work in type 
thus, but with the consequent rapidity and cheapness of printing 
the advantage ends Most people will agree that it ıs much 
pleasanter to read a mathematical book in which the letterpress 
1s well spaced, so that the formulz stand out clearly from the 
explanatory language, than one in which the two run together 
in an unbroken stream just as a book divided into paragraphs 
is more readable than one which 1s not The old style is more 
restful to the mind and eye, and one can more readily pick out 
the salient features of the demonstration 

Another aspect of the question seems to me more important 
In making any calculation mentally ıt 1s much easter to visualize 
fractions, more especially if complicated, as written m the 
ordinary way than as written with the new-fashioned notation 
The component parts of the mental picture are imagined as 
spread over a plane instead of bemg arranged along a line, and 
can be thought of separately with less confusion From a 
similar point of view ıt will be admitted that it 1s inconvenient 
to write mathematical expressions in one form and to print them 
m another = 

Then, again, I doubt whether the assumption that the solidus 
notation conduces to accuracy 1s justified No doubt the printer 
makes fewer original errors , but whereas with the old notation 
his frequent glaring errors are more readily detected by the proof- 
reader (or, 1f missed by him, by the ordinary reader), with the 
new notation the misplacement or omission of a solidus 1s, from 
the simplicity of the error, likely to be overlooked In general, 
no one will be the poorer if alittle more trouble 1s taken with 
the printing, and a little more paper 1s used for the book 

The symbol / has advantages over its equivalent —, and to 
its restricted use, such as ıs made by Sir G Stokes, one can 
hardly object , ıt matters little how such expressions asa,/d o1 
dy/dx are printed But it 1s the thin end of the wedge, and one 
is under a debt of gratitude to Mr Cassie for showing, 1m your 
issue of November 3, to what ıt may lead May it bea long time 
before we have to learn to substitute for the harmless expression, 


b 4 
Gants equivalent, [N 1/2] fel d+e3tt 


I trust that no one will interpret the final note ofexclamation as 
a factorial symbol M J Jackson 
D I Smd College, Karachi, November 23 
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The Teaching of Botany 


r, I po’not think there 1s at present any book in Ehglish giving 
practical instructions fogexperiments in Physiological Botany 
There 1s, however, an excellent book of this kind ın German, 
Dr W Detmers ‘‘ Das pilanzen-physiologische Prakt kum,” 
published by Gustav Fischer, Jena, 1888 This, no doubt, con- 
tains all that your correspondent “A H ” (Nagure, awée, 
p 151) requires, though it 1s werhaps somewhat more advanced, 
than 1s necessary for school teaching D H Scorr 
$ Old Palace, Richmond, Surrey . 





THE ORIGIN OF THE YEAR! 
IV 


. 
THE treformation of the “Egyptian calendar, to be 
gathered, as I suggested in my last article, from 
the decree of Tanis, 1s not, however, the point to which 
reference is generally made in connéction with® the 
decree The attempt recorded by it to get rid of the 
vague year is generally dwelt on ° 
Although the system of reckoning which was based on 
the vague year had advantages with which it has not been 
sufficiently credited, undoubtedly it had its drawbacks 

The tetramenes, with their special Symbolism of flood, 
seed, and harvest time, had apparently all meant each in 
turn , however, themeanings of the signs were changed, the 
“winter season ” occurred in this way in the height of sum- 
mer, the“sowing time” when the whole land was inundated, 
and there was no land to plant, and soon Each festival, 
too, swept through the year Sull, it 1s quite certain that 
information was given by the priests each year in advance, 
so that agriculture did not suffer , for if this had noe been 
done, the system, instead of dying hard, as ıt did, would 
have been abolished thousands of years before. 

Before I proceed to state shortly what happened with 
regard to the fixing of the year, 1t will be convenient Ifere 
to state a suggestion that has occurred to me, on astro- 
momical grounds, with regard to the iitial change of 


n 

ft 1s to be noted that 1n the old tables of the months, 1n- 
stead of Sinus leading the year, we have Teyı with the two 
eathers of Amen In later times this ıs changed to Sirius 

I believe it 18 generally acknowledged that the month 
tables at the Ramesseum 1s the oldest one we have, 
there ıs a variant at Edfu They both run as follows, 
and no doubt they had their origin when a ist Thoth 
coincided with an heliacal rising and Nile flood 














DONES | Tamh | Ramesseum Edfu 
Thoth June-July | Text Tex 
Phaophi July-Aug | Ptah (Ptah-res- 
aneb-f) Ptah (Menx) 
Athyr Aug.—Sep | Hathor ? 
Choiak Sep -Oct | Paxt Kehek 
Tybi Oct -Nov Min Set but 
Mechir Nov -Dee | Jackal (rekh-ur) | Hippopotamus 
(rekhur) 
Phamenoth| Dec -Jan s _ (rekh- Hippopotamus 
netches) (rekh-netches) 
Pharmuthi | Jan -Feb | Rennut: Renen 
Pachon Feb —Mar | xensu xensu 
Paynı Mar.-Ap | Horus (xonts) Horus (Hor-xent- 
xatı 
Epıiphı Ap -May | Apet Apet 
Mesor1 May-June] Horus (Hor m- | Horus (Hor-ra-m- 
xut) xut) 





I am informed that Tey; ın the above month-list, has 

some relation to Thoth In the early month-list the 

goddess 1s represented with the two feathers of Amen, 

and m this early stage I fancy we can recognize her as 
E Continued from p 35 
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Aifen-t , butin late: copies of the table the symbol 1s 
changed to that of Sirzzs This, then, looks like a 
change of cult depending upon the introdactien of a new 


star—that 1s, a star indicating by its helsacal rising the. 


Nile rise after the one first used had become useless for 
such a purpese 

I have said thatethé Ramesseum month list is probably 
the oldest one we have It 1s considered by some tg 
date only,from Ramses II , and to indicate a fixed year , 
such, hewever, 1s not Krall's opinion! He writes —~ 

“ The latest investigations of Dumichen show that the 
calendar of Medinet Abu is only,a copy of the orginal 
composed unde: Ramses II about 120 years before 

“ But the true original of the calendar of Medinet-Abu 
does not even date from the time of Ramses IL It 1s 
knewn to every Egyptologist how little the time of the 
Rames&@s produced what wa’ truly orginal, how much 

ejust this time restricted itself to ayeproauction of the 
traditions of previous gererations In the calendar of 
Medinet-Abu we have (p 48) not a fixed year instituted 
under Ramses I], but the normal year of the old time, the 
vague yea, as ıt was, to use Dschewhari’s words quoted 
above (p 852), in the first year of its institution, the year 
as it was before the Egyptians had made two unwelcome 
observations First, that the year of 365 days did not 
correspond to the reality, but shifted by one day in four 
years with regard to the seasons, secondly—which of 
course took a much longer tume—that the rising of Sirius 
ceased to coincide with the beginning of the Nile flood 

“We are led to the same conclusion by a considera- 
tion of the festivals given in the calendar of Medinet-Abu 
They are almost without exception the festivals which 
we hav® found in our previous investigation of the 
calendars of Esne and Edfu to be attached to the same 
days We know already the Uaya festival of the 17th 
and 18th Thoth, the festival of Hermes of the 19th 
Thoth, the great feast of Amen beginning on the 19th 
Paopht, the Osirts festivals of the last decade of Choiak, 
and that of the coronation of Horus on the 1st Tybi , 

“ Festivals somehow differing from the ancient tradi- 
trons, and general usage are unknown in the calendar of 
Medinet-Abu, and it 1s just such festivals which have 
enabled us to trace fixed years in the calendars of Edfu 
and Esne 

“We are as little justified in considering the mytho- 
Ingico-astronomical representations and inscriptions on 
the graves of the time of the Ramessids as founded ona 
fixed year, as we ean do this in the case of the Medinet- 
Abu calendar In this the astronomical element of the 
calendar 1s quite overgrown by the mythological Not 
only was the daily and yearly course of the sun a most 
Important event for the Egyptian astronomer, but the 
priest also had in his sacred books many mythological 
records concerning the god Ra, which had to be taken 
into account ın these representations The mythological 
ideas dated frone the oldest periods of Egyptian history , 
we shall, therefore, be obliged for their explanation not 
to remain in the 13th or 14th century before Christ, 
but to ascend into previous centuries, J should think 
about the middle of the fourth millennium before Christ, 
that ıs the tame at which the true original of the Medinet- 
Abu calendar was framed Further we must in these 
mythological and astronomical representations not over- 
look the fact that we cannot expect them to show 
mathematical accuracy—that, on the contrary, if that is 
a consideration, we must proceed with the greatest 
caution We know now how inexact were the representa- 
tions and texts of tombs, especially where the Egyptian 

eartist could suppose that no human eye would inspect his 

work , we also know how often representations stop short 
for want of room, and how much the contents were 
mutilated for the sake of symmetry ” 


* Op ett p 48 
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There is also, as I have indicated, témple evidence that 
Sinus was not the first star utilized as a herald of sun- 
nse We laveethen this possibility to explain the varia- 
tion from the tsue meaning of the signs in Ramessid trmes 
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And ıt may be gathered fr8m this that the Caleifdar was 
reorganized? when ghe Sirius worship came ant and thate 
the change effected tn 619 B C brought the hieroglyphic 
signs bacx to their natural meaning and first use 

Before I pass on 1{ may be convenient in connection 
with the above month-tables to refer in the briefest way 
to the mythology relating to the yearly movement of the 
sun, in order to show that when this question 1s considered 
at all, if it helps us with regard to the mythology con- 
nected with the rising and setting of stars, it will as 
assuredly help us with regard to the mythology of the 
various changes which occur throughout the year 

We have, as we have seen, ın the Egyptian year really 
the prototype of our own The Egyptians, thousands of 
yearg ago, had an almost perfect year containing twelve 
months, but instead of four seasons they had three, the 
time of the sowing, the time of the harvest, and tHe trmeof 
the mundation Unfortunately, at various times in 
Egyptian history, the symbols for the tetramenes seem to 
have got changed 

The above-given inscriptions show that they had a 
distinct symbolism for each of the months Gods or 
goddesses are given for ten months out of the twelve, and 
where we have not these, we have the hippopotamus (or 
the pig) and the jackal, twocircumpolar constellations I 
think there 1s no question that we are dealing here with 
these constellations, though the figures have been sup- 
posed to represent something quite different 

There are also myths and symbols of the twelve 
changes during the twelve hows of the day , the sun 
being figured as a child at rising, as an old man when 
setting in the evening These ideas were also transferred 
to the annual motion of the sun In Macrobius, as quoted 
by Krall, we find the statement that the Egyptians com- 
pared the yearly course of the sun also with the phases 
of human life 


Little child Winter solstice 


Young man = Spring equinox 
Bearded man = Summer solstice 
Old man = Autumnal equinox 


With the day of the summer solstice the sun reaches 
the greatest northern rising amplitude, and at the winter 
solstice its greatest southern amplitude By thesolstices 
the year 1s divided into two approximately equal parts, 
during the one the points of msing move southwards, 
during the other northwards 

This phenomenon, it 1s stated, was symbolized by the 
two eyes of Ra, the so-called Utchats, which look in dif- 
ferent directions They appear as representing the sun 
in the two halves of the year 


‘We have next to discuss the fixed year, to which the 
Egyptian chronologists were finally driven in later 
Egyptian times ` 

The decree of Tanıs was the true precursor of the 


* Goodwin has already asked, ‘‘ Does the Smuh Papyrus refer to some 
vectification of the Ca'endar made in the qth Dynasty, similar to that made 
an Europe irom the old to the new style,” quoted by Riel, ‘Sonnen-und 
Sirtus-Jahr,” p 361 
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Juhan correction df the calendar In consequence of this 
correction We now add a day every four years to the end 
of Febrifary The decree regulated the addition, by the 
Egyptians, of a day every four years by adding a day to 
the epacts, which were thus 6 every four years instead of 
being always 5 as they"had been before 

In fact $ replaced the vague year by the sacred year 
long known to the priests ®© 

Byt if everything had gone on then as the priests of 
Tanis imagined, the Egyptian new year’s day, zf deter- 
mined by the,heli&cal rising of Sirius, would not always 
afterwards have been the ist of Payni, although the 
solstice and Nile flood would have been due at Memphis 
about tke rst of Pachons, and this is, perhaps, one 
among the reasons why the decree was to a large extent 
ignored 

Hence, for some years after the date of the decree of 
Tams there were at least thiee ygars in force the new 
fixed year, the new vague year, reckoning from Pachons, 
and the old vague year, reckoning from Thoth 

But after some years another attempt was made to get 
rid of all this confusion The time was 23 BC, 216 years 
after the decree of Tanis, and the place was Alexandria 
Hence the new fixed year introduced is termed the 
Alexandrine year 

This new attempt obviously implied that the first one 
had failed , and the fact that the vague year was continued 
in the interval 1s sufficiently demonstrated by the fact that 
the new year was -}4=54 days en retard In the year of 
Tams it 1s stated that the rst Pachons, the new New Year's 
Day,the 1eal beginning of the flood, fell on the 19th of June 
(Greforian), the summer solstice, and hence the st of 
Thoth fell on the 22nd of October (Gregorian) In the 
Alexandrine year the 22nd of October 1s represented 
bythe 29th of August, and the 19th of June by the 2oth 
of April 

It ıs noteworthy that ın the Alexandrine year the 
hehacal rising of Situs onthe agrd of July (Juhan) 
falls on the 29th of Epiphi, nearly the same date as that 
to which I first drew attention in the inscriptions of the 
date of Thotmes and Pep: This, however, it ıs now 
clearly seen, 1s a pure accident, due to the break of con- 
tmutty before the Tanis year, and the s/zp between that 
and the Alexandrineone It i> important to mention this, 
because ıt has been thought that somehow the “ Alexan- 
drine year” was in use in Pepi’s ume ! 

It would seem that the Alexandrine revision was final, 
and that the year was truly fixed, and from that trme 
to this ıt has remained so, and must 1n the future for ever 
remain so It must never be forgotten that we owe this 
perfection to the Egyptians 

One of the chief uses of the Egyptian calendar that 
has come down to us was the arrangement and dating of 
the chief feasts throughout the year in the different 
temples 

The fact that the two great complete feast calendars of 
Edfu and Esne 1efer to the only fixed years evidenced by 
records, those of Tanis and Alexandria, one of which was 
established over 200 years after the other, 1s of mesti- 
mable value for the investigation of the calendar and 
chronology of ancient Egypt 

In an excellent work of Brugsch, “Three Festival 
Calendars from the Temple of Apollinopolis Magna (Edfu) 
in Upper Egypt,” we have two calendars which we 
can refer to fixed years, and can date with the greatest 
accuracy In the case of one of these, that of Esne, this 
1s universally recognized , as to the other, that of Apol- 
linopolis Magna, we are indebted to the researches of 
Krall, who points out, however, that “‘it 1s only when the 
province of Egyptian mythology has been dealt with in 
all directions, that we can undertake a successful ex- 
planation of the festival catalogues Even externally they 
show the greatest eccentricities, which are not diminished 
but increased on a closer investigation ” 
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About some points, however, there 1s no question The 
summer solstice 1s attached in the Edfu calendar to the 
6th Pachons, according to Krall, while the Beginning of 
the flood ıs noted on the rst of that month In the Esne 
calendar, the 26th Paynı ıs New Years Day We read — 
“26th Paym, New Years Day, Fgast of the Revelation 
of Kahi inthe Temple To dress the crocodiles, as in 
the month of Mechir, day 8” . ° 3, 

Pecuhar to the Esne candar, according to Krall, 1s 
the mentioning of the “ New Year's Festival of the An- 
cestors” on the 9th of Thoth, to the Edfu calendar, 
publication No 1 of Brugsch, the fesfival ,““ of the affer- 
ing of the first of the harvested fruits, after the precept of 
King Amenemha 1,” on the 1st Epiph, and “ the cele- 
bration of the feast of the greatconflagration ” oif the oth 
of Mechir In feast calendar No 1, the reference to 
the peculiar Feast of Set, is also remarkable, this was 
celebrated twice, first ın the first days of, Thoth (? oth ?), 
then, as it appears, im Pachons (10th) This feast 1s 
well known to have been first mentioned under the old, 
Pharaoh Pep: Merinra 

It is a question whether in the new year of the ancestors 
and the feasts of Set, all occurring about the 9th Thoth 
and Pachons, we have not Memphis Festivals which gave 
way to Theban ones, for so far as I can make out the 
flood takes about nine days to pass from Thebes to 
Memphis, so that in Theban time the arrival of the flood 
at Memphis would occur on 9th or oth Thoth There 1s 
no difficulty about the second dating in Pachons, for as we 
have seen this followed on the reconstruction of the 
calendar 

It 1s also worthy of note that the feast of the “ Great 
Conflagration ” took place very near the Spring Equfnox 

Itis well to dwell for a moment on the Edfu mscrip- 
tions to see if we can learn from them whether they bear 
out or not the views brought forward with regard to this 
reconstruction 

As we have seen it ıs now acknowledged that 
the temple inscriptions at Edfu (which are stated 
to have been cut between 117 and 81 BC) are 
based upon the fixed year of Tants, hence we should 
expect that the rising of Sinus would be referred to 
on I Payni, and thisisso But here, as in the other 
temples, we get double dates referring to the old calen- 
dars, and we find the “ wounding of Set” referred to on 
the 1st Epiphi and the rising of Sirius referred to under 


I Meson Now this means, if the old vague year 1s re- 
ferred to, as ıt most probably 1s, that 
§ Epacts 
30 Mesor: 


35 X 4 = 140 years 

had elapsed since the beginning of a Sothic cycle, when 
the calendar coincidences were determined, which were 
afterwards inscribed on the temple walls We have, 
then, 140 years to subtract from the beginning of the 
cycle in 270 BC, This gives us 130 BC, and it will be 
seen that this agrees as closely as can be expected with 
my view, whereas the inscription has no meaning at all 
if we take the date given by Censorinus 

I quote from Krall? another inscription common to 
Edfu and Esne, which seems to have astronomical 
significance 

“r Phamenot Festival of the suspension of the sky 
by Ptah, by the side of the god Harschaf, the master of 
Heracleopolis Magna (A1) 
the suspension of the sky (Es) 

“Under the yst Phamenot, Plutarch, de Iside ac 
Osuide c 43, b, notices the euacrs ’Ovipidos els ri 
ceAjvyy These are festivals connected with the cele- 
bration of the winter solstice, and the filling of the Uza- 

t On the 7th Epiphi of the roth year of Ptolemy III the ceremony of 


the stretching of the cord tovk place, Dumicher, Aeg Z 2, 1872, p 47 
2 Op crt, p 37 
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eye on the 3oth Mechir Perhaps the old year, which the 
Efyptians tntroduted into the Nile valley at the ume of 
their immigration, and which had only 360 days, com- 
menced with the winter solstice Thus we should have 
in the ‘festival of the suspension of the sky,’ by the 
ancient god Ptah—venerated as creator of the world—a 
remnant of the time when the winter solstuce 
nfarked the beginngng*of the year, and also the creation ” 

The reconstruction of the calendar naturally enhanced 
the impogtance of the month Pachons, this comes out 
very clearly from the inscriptions translated by Brugsch’ 
On this point Krall remarks — 

‘“Itis therefore quite right thag the month Pachons, 
uatech took the place of the old Thoth by the decree of Tanis, 
should play a prominent part in the feast calendars of the 
days of the Ptolemies, and the first period of the Empire 
in general, but especially in the &dfu calendar, which 
refers t@tRe Zanzizc year The first five days of Pachons 
arg dedicafed in our calendar to the, celebration of the 
subjection of the enemies by Horus, we at once re- 
member the above mentioned (p 7) record of Edfu of 
the nature of a mythological calendar, describing the 
advent of the Nile flood On the 6th of Pachons—re- 
member the great 1mportance of the sixes in the Ptole- 
mean records—the solstice ıs then celebrated The 
Uza-eye 1s then filled, a mythical act which we have in 
another place referred to the celebration of the solstice, 
and “everything 1s performed which 1s ordained” in the 
book “‘on the Divine Birth ” 

Next let usturn to Esne The inscriptions here are 
stated to be based on the Alexandrian year, but we not 
only find ist Thoth given as New Years Day, but 
26 Payni given as the beginning of the Nile flood 

Now have already stated that the Alexandrine year 
was practically a fixing of the vague Tams year , that 1s, 
a year beginning on Ist Pachons in 239 BC 

If we assume the date of the calendar coincidences. 
recorded at Esne to have been 15 BC (we hnow it 
was after 23 BC and at the end of the Roman do- 
minion), we have as before, seeing that, ifthe vague Tanis. 
year had really continued, ıt would have swept forward. 
with regard to the Nile flood, 


Pachons 30 
Payn 26 


56 X 4 = 224 years after 239 BC 

This double dating, then, proves the continuation of the 
vague year of Tanis if the date 15 BC of the inscription 
1s about right A 

Can we go further and find a trace of the old cycle 
beginning 270 BC ? In this case we should have the 
rising of Sirius 

270 


4)255 years 


64 = say § Epacts and 2 months 
This would give ust Epiphi Is this mentioned in the 
Esne calendar? Yes, it 1s,“ Epiphi To perform the. 
precepts of the book on the second divine birth of the 
child Kahı ” 
Now the 26th Paynı, the new New’s Year Day, 1s asso- 





ciated with the “revelation of Kahı,” so it 1s not impos- 


sible that “the second divine birth” may have some 
dim reference to the feast 

It is not necessary to pursue this intricate subject 
further in this place, so mtricate 1s it that, although the 
suggestions I have ventured to make on astionomnical 
grounds seem consistent with the available facts, they 
aré suggestions only, and a long labour on the part of 
Egyptologists will be needed before we can be said te 


be on firm ground 
J NORMAN LOCKYER. 
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„PROPOSED HANDBOOK TO THE BRITISH 
MARINE FAUNA 


T HE admmable monographs issued under the auspices 
of the Ray Society, and in Van Voorst’s series, by 
such well-known authorities as Forbesand Hanley, Alder 
and Hancock, M‘Intosh, Allman, Hincks, Brady, Norman, 
eand others, are amongst the most creditable and useful 
productions of British Zoology, and all naturalists must 
devoutly trust that there are still others of a like€lassical 
nature to follow, and that, for example, Prof M‘Intosh 
will soon be able to camplete his long-expected work on 
tthe British Polycheta ° 
But many Marine zoologists feel that, quite apart from 
such exhaustive and eapensive monographs, and only 
aspiring to occupy a very much humbler position, thefe 1s 
pressing need of a “pocket” or seaside “Ti vertebrate 
Fauna,” which coujd be used in much the same wayea? 
tthe botanists’ “Field Flora” It has been suggested to 
ame more than once during the last few years that I would 
tbe doing useful work in compiling such a book , and as 
no one else seems ready or willing to do so, I feel inclined 
to make the attempt Some material has already been 
accumulated for the purpose, but before going further I 
«wish to lay my views before my fellow zoologists, ın the 
hope that they will be kind enough to criticize the scheme 
and give me the benefit of their advice 
The only existing work of the kind 1s Gosse’s well- 
‘known, and, so far as it goes, very excellent little “ Manual 
of Marme Zoology,” but that book does not really meet 
the present want, as not only 1s the date of publication 
1855-6, since when the number of genera and species has 
probably been something like doubled, but als® Gosse 
merely gives the names of the species, while the book I 
think of would, in order to be of any real use, require to 
aim at giving a brief but sufficient diagnosis and figure of 
every British species I would adopt as “British” the 
area defined by Canon Norman’s British Association 
Committee in 1887 
Probably the most convenient form of pubhcation 
would be some four to sn small volumes, each dealing 
with one or two of the large groups This would allow of 
the groups being published as they were ready, not 
necessarily in zoological order, and would also be con- 
venient for the use of those interested in one set of 
animals 
There would be definitions—perhaps with occasional 
analytical tables or keys—of orders, families, &c , down 
to and including genera Under each genus would be 
given all sufficiently defined species with a brief des¢ription 
of each either in tabular form or im series, as seems most 
suitable in each case, and with an indication of size, 
range, and habitat Many species might be described 
very briefly in terms of preceding species, the differences 
merely being pointed out By simplicity of language, 
avoidance of unnecessary repetition, and use of con- 
tractions it might be hoped that each species could be 
confined on an average to a couple of lines 
Illustrations would be either in the form of numerous 
small outline figures on thin paper plates inserted as near 
as possible to the pages where the descriptions occur, or 
as small groups of cuts (as in “Gosse ”) in the text 
There would be a figue of the whole animal in each 
important genus, or small family, and the figures of the 
species would 1epresent the diagnostic points only, eg 
an the zoophytes there would be a figure in the genus 
Plumularia of an entire colony, or shoot, while the 
species pinnata, setacea, catharina, &c , would be repre- 
‘sented each by a small figue showing the pinne, calyclesp 
ot nematophores as the case required 
! Ishall now give a few examples, taken from different 
groups, of the method m which the genera and species 
might be tieated, in order that specialists may have the 
opportunity of judging and criticizing 
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I From Coelenterata —-Genus ANTENNULARIA 
Stems simple or branched , pinne verticillate, nema- 
tophores along the stems? gonothece axillary, 
unilateral 
A antennina, L , stems clustered, usually simple , hydro- 
thecæ separated by 2 joints 6 tog in high Gen 
distr® deep w * ê 
A ramosa, Lamk , stems single, usually branched , hydro- 
e thecæ separated by 1 joint only 6to gin high Gen 
distr deep w 

II Brom Crostycea “Family MADA 

Hyas Carapace tuberculous, no spines, branches of 
rostrum not divaricated, second joint of antenna 
dilated , no teeth beneath last joint of walking legs 

H areneus, L, carapace not contracted behind post- 
orbital process 31n Common, shallow 

H coarctatus, Leach, carapace contracted behind post- 

e orbital protess rin Gen distr shallow 

Pisa Carapace may be tubercul@us, with strong postero- 
lateral spine, branches of rostrum divaricated at 
extremity , second joint of antenna slender, terminal 
joint of walking legs toothed beneath 

P tetraodon, Leach, carapace with small tubercles ; 
antero lateral margin with 4 spines 21n Rare, S. coast 

P gibbsez, Leach, carapace with large rounded. elevations, 
but no tubercles, no spines on antero-lateral margin 
Rare, deep w , S coast, 

Maia Carapace covered with numerous sharp spines, 
branches of rostrum strongly divaricated, no teeth 
beneath terminal joint of walking legs 

M squinado, Latr 10m long S and W coasts of 
England 
II Krom Tumecata —Family MOLGULIDÆ 
Evucyra  Branchial sac with no folds 
E glutenans Moll, circular area on side free from sand 
34,11 Shallow w, gen disti 
E globosa, Hanc , entirely covered with sand $in 
RA Bran s with § folds each side 
P hancocki, Hrdn, matted fibres at poster end 4 in 
Insh Sea, 20 fms á 
Morcura Bran s with 6o 7 folds each side 
M inconspicua, A & H , 6 folds, sandy, dors lam entire, 
no pap onsugmata łn 
M wnpura, Hel , 6 folds, sandy, small papıllæ on edges of 
stigmata Im W of Ireland, shallow 
M simplea, A & H , few hars, little or no sand, 6 folds, 
anus fringed, dors tub horse-shoe, aperture to left 
4-2 in 
M tubifera, Orst , 6 folds, anus fringed, dors tub horse- 
shoe, dors lam toothed, sandy ím E coast 
M anpullordes, v Ben , 6 folds, anus fringed, dois tub 
horse shoe, 3 bars on fold, dors lam entire xr in 
E coast, shallow 
M socialis, Ald , 6 folds, anus fringed, dors tub horse- 
shoe, 4 bars on fold, dors lam entire, sandy, giegarious 
4in shallow w S$ coast 
A holtzana, Urdn , 6 folds, dors tub serpentif , hairs but 
little sand on test ¥ın W = of Ireland, ro fms 
M occulta, Kupf ,7 folds, dors tub horse-shoe, dors lam 
toothed, whole body sandy 1im Shalloww S and 
W coasts 
M oculata, Vorb , 7 folds, siphonal region alone free from 
sand, and retiactile between folds of test  m Gen 
distr Shallow w 
AT caprformts, Urdn , 7 folds, globular, not attached, no 
sand fın S coast, shallow w 
AL enina, A & H, 7 folds, attached by left side, no 
sand 4-}in underst, litt E and W coasts 

C1ENICELLA, as MOLGULA, but branchial and atrial lobes lacı- 
niated ‘ 

C complanata, A & H, 6 folds on left, 7 on night, de- 
pressed, attached, sandy, 3 10 

In conclusion, I need scarcely say that I shall be very 

grateful for suggestions, and, if the work 1s carried gn, 

for any information from specialists about less known 


“speties, and the discrimination of alied forms, and for 


specimens, and also for references to any descriptions 


which might be likely to escape my notice 
W A` HERDMAN. 
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NOTES 


In consequence of the unavotdable absence abroad of the 
new President of the Institution of flectrical Engeneers, Mr 
W H Preece, F R$? on the 12th inst, he will deliver his 
inaugural address on the 26th inst 


A PUBLIC meeting, arranged by the Technical Instruction 
Committee of the Essex Coungy Council, will be heft in the Shire 
Hall, Chelmsford, on Friday afternoon, January 13, at 4 30 
pm, Lord Rayleigh ım the char An address will bé given 
by Sır Henry E Roscoe on technical “instruction in agricul. 
tural counties, with especial reference to science teaching 
Afterwards a discussion will take place 


Dr Percy RENDALL, F Z$, has accepted an appoint- 
ment as Resident Medical Officer to the Sheba Gold-mining 
Company m the Barberton District of the Transvaal He will 
reside at Eureka City, ag an elevation of 5c00 feet above the 
sea level Dr Rendall made a good collection of birds durin 
his recent residence at Bathurst on the Gamhia, of which he has 
given an account in the /dzs for last year (£é15, 1892, p 215) 
He has also made many valuable donations to the Zoological 
Soctety’s Menagerie, amongst which ts éhe unique example of 
the Nagor Antelope (Cerzicaps a redunca), presented by him in 
June, 1890 Of thisscarce animal there is, we believe, no ex- 
ample in the British Museum Dr Rendall’s new appointment 
will give him many opportunities of extending our zoological 
knowledge of a httle known district 


Lorp WALSINGHAM, who has devoted much of his attention 
to the micro-lepidoptera, has filled the vacancy on theestaff of 
the Ænomologists Monthly Magazine occasioned by the death 


of Mr Stainton 3 


Last week a preliminary meeting was held at the how8e of 
Sir James Paget to consider what steps should be taken with 
regard to a memorial pf Sir Richard Owen It was decided that 
a committee should be formed to make the necessary prepara- 
tions The following, among others, have consented to serve 
as members —The Presidents of the Royal Colleges of Physi- 
ctans and Surgeons and of most of the scientific societies, the 
Duke of Teck, Lord Playfair, Prof Huxley, Sir Joseph Hooker, 
Sir Henry Acland, Sir John Evans, Dr Michael Foster, Mr 
Sclater, Sir W Savory, Mr Halke, Sir Joseph Fayrer, Sir 
Edward Fry, Dr Gunther, Mr Carruthers and Dr H Wood- 
ward Sir William Flower will act as treasurer, and a general 
meeting will shortly be called It has been suggested. that the 
memorial should be a marble statue, to be placed ın the hall of 
the Natural History Museum 


Pror Wezstwoop, who died on Monday at the age of eighty- 
seven, will be greatly missed at Oxford To most people he 1s 
known chiefly as a writer on the archeology and palaography 
of art, but he was equally eminent as an entomologist He was 
one of the fo inders of the Entomological Society, and received 
one of the Royal Society’s gold medals for his entomological 
researches, 


WE regret to record the death of General Axel Wilhelmovitch 
Gadolin, an old member of the Russian Academy of Sciences 
He was born of Finnish parents on July 10, 1828, received his 
education in the Finnish Corps of Cadets, and till his death re- 
mained in the Russtan Artillery, devoting his letsure time to 
mineralogical, and especially to mathematical, researches into 
the molecular forces which act m the formation of crystals One 
of his earlier works, published in the Verhandlungen der 
Mineralogischen Gesellschaft zu St Petersburg, was on some 
minerals from Putkaranta His chief work, published in 1867, 
was his ‘* Deduction of all the Systems of Crystals and their 
Derivates from a Unique Principle” A deep impression was 
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produced upon the members of the Rassian Mineralogical 
Sõgety by Gadolitf’s first communication upon this subject 
the lucidity with which he deduced all systems of crystalliza- 
tion from fundamental principles of equilibrmm of molecular 
forces, and the simplicity of the exposition of his researches, 
entnely based upon high mathematical analysis, reminded his 
hearers of some of the hest pages of Laplace’s writings The 
work soon became*widely known in a German translation: 
A paper on the resistance of the walls of a gun to the pressuré 
of gunpgwder gases also deserves mention, as, in addition to the 
formerly known formule of highest resistance of cylinder», he 
gave a new formula of minimal registance Later on his 
method was used with great success by Klebsch, ın his well- 
known ‘Theorie der Elasticuat feste: Korper,” for deducing 
some general equations of equilibrium of solid bodies 


THE dast iss of the Jzves‘ze of the East Siberian Geo- 
petaphical Society (vol xxii 3) contains an obituary notice by 
V Onutcheff, of I D Chersky, who died in the far north-east 
of Siberia, during his expedition to the Kolyma river, after 
having given many years of his life to the active geological ex- 
ploration of Siberia He began his work in 1872 at, Omsk, 
where he made most valuable discoveries of post-tertiary 
mammal, During the next two years he explored the Tunka 
and Kito1 Alps, bat his rich materials were lost during the great 
conflagration at Irkutsk in 1879 In 1875 and 1876 he explored 
the Nuneudinsk caves, making again remarkable finds of 
quaternary mammals, and then he gwe fuily five years to the 
study of the stores of Lake Batkal, embodying the results of his 
extensive researches tn a map (6 7 miles to the mch), gnd in 
vol xu of the Afemozrs of the East Siberian Society, and vol. 
xw of the AZemous of the Russian Geographical Society In 
1882 and 1883 he explored the Lower Tunguska, and agam 
made rich finds of fossil mammals The next five years he 
spent at the Academy of St Petersburg, preparing the part of 
Ritter’s ‘* Asia’ which is devoted to Lake Baikal, and working 
out the rich materials collected by another lamented Polish 
explorer of East Siberia, Czekanowsk: He also worked out 
the collections brought in from the New Siberia Islands by 
MM Bunge and Toll, and came to such interesting and new 
conclusions as to the recent geological history of Arctic Siberia, 
that the Academy of Sciences sent him out in 1891, atthe head 
of a new expedition to the Kolyma region There he died, in 
the midst of his promising work 


Tue twentieth anual dinner of the old students of che Royal 
School of Mines will be held at the Holborn Restaurant, on 
Tuesday, January 10, at 7 o’clock The chair will be taken 
by Mr W Gowland, late of the Imperial Mint, Osaka, 
Japan 

Mr G T ATKINSON has been appomted Professor of 
Cryptogamic Botany at Cornell University, Ithaca, State of 
New York, in theeplace of Prof. W. R Dudley, who has gone 
to the Leland-Stanford University, Paolo Alto, California, 


AT the next public meeting of the French Academy, ın December 
1893, forty-five prizes will be awarded for the best work tending 
to the advancement of the various branches of science Of 
these, the following are by the terms of the bequests, open to 
competitors of all nationalities, The Prix Lalande will be 
awarded for the most intereresting observation, or the memor 
or work most useful for the progress of Astronomy Its value 
18 540 francs The Prix Valz, of 469 francs, 1s offered under 
the same conditions Three prizes of 10,0co francs each, be- 
queathed by M L La Caze, will be awarded annually for the 
best contributions to Physiology, Physics, and Chemistry re- 
spectively The Prix Tchthatchef, of 3000 francs, ts offered 
annually to naturalists who have distinguished themselves most 
1m the exploration of the continent of Asia or the adjacent isles. 











~ 


JANUARY 5, 1893] . : 


ar) = = 


NATURE i ah 


2 





excluding better known regions such as British India, Sibepa 
proper, Asta Minor, and Syria The expforations must have 
some object connected with Natural Science, physical or mathe- 
matical, andewillenot be awarded for archzological or ethno- 
graphic work. All these prizes will be awarded in December 
1893 Works for competition to be sent in to the S&réfarzat 
before June r The Prix Leconte, of 50,000 francs, for the 
most tmportant scientific discovery, will be Awarded in 1895, 

° THE Royal Academy of Sciences of Turin, in gccordance 
with the will of Dr Cesare Alessandro Bressa, and in coa@formity 
with the programme published December 7, 1876, announces 
that the term for competityon for scientific works and discoveries 
in the years 1889-92, to which only Italian authors and inventor 
were entitled, was closed on December 31, 1892 The math 
Bressa prize will be given to the sctentific author or mnventor, 
whatever be his nationality, who during the®yearg 4891-94, 
“ according to the judgment of the Royal Academy ef Scrences 
of Turin, shall have foade the most important and useful dh- 
covery, or published the most valuable work on physical and 
experimental science, natural history, mathematics, chemistry, 
physiology and pathology, as well as geology, history, geo- 
graphy “and statistics” The term will be closed at the end 
of December 1894 The sum fixed for the prize, income 
tax being deducted, 1s 10,416 francs Any one who pro- 
poses to compete must declare his tntention within the time 
above mentioned, by means of a letter addressed to the Pre- 
sident of the Academy, and send the work he wishes to be 
considered. The work must be printed Works which do not 
obtain the prize will be returned to the authors, when asked 
for wifbin six months from the adjudication of the prize None 
of the national members, resident or not resident, of the Turin 
Academy can obtain the prize The Academy gives the prize to 
the scientific man considered most worthy of ıt, even if he has 
not competed 


Messrs MACMILLAN AND Co hope to publish early m the 
spring the second volume of Dr Arthur Gamgee’s Treatise on 
Physiological Chemistry This volume, which deals with the 
Digestive Processes, will be followed at no long interval by an 
enlarged and revised edition of the first volume, which originally 
appeared in 1880, 

Tue United States Government 1s inviting the various Euro- 
pean Governments to send delegates to an International 
Conference of Meteorol gists, to be held at Washtngton The 
following ts said to be proposed as a provisjonal programme of 
topics to be discussed by the Conference -+ (a) The organization 
of additional meteorological work for the benefit of agriculture 
(6) The extension to all ports frequented by commerce of the 
benefits of systematic storm and weather signals, and the in- 
troduction of a un.form system of storm warnings throughout 
the world (c) Tne co operation of all nations in the publica- 
tion of a daly chart of the weather over all the habhited lands 
and frequented oceans for the study of thé atmosphere as a 
whole, and as preparatory to the eventual possibility of pre- 
dicting important changes several days in advance (æ) The 
equable apportionment of stations, publications, and expenses 
among the nations, and the suggestion of practical methods by 
which to secure observations from those countries that are not 
represented ın this Conference (e) | he encouragement by the 
respective Governments of special scientific investigations look- 
ing to the advancement of meteorology Such other matters 
as the delegates may thik advisable to submut for discussion, 
or for future report, will also be considered 

DURING the past week the sharp frost has continued almost 
unmterruptedly over these islands, with the exception ofa partial® 
thaw on Fnday and Saturday, caused by a disturbance 10 the 
west spreading to the eastward The greatest increase of tem- 
perature occurred in the north and west, but ın the south-east of 
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England the day readings were only ‘Shghtly above the freezing- 
point There was a complete change 1n the type of weather at 
the close qf the week, a large anticyclone had formed over 
Scandinavia, and the air over nearly the*whole of Europe was 
intensely cold, the mmimum in the shade at Haparanda on 
Sunday registering 72° befow the freezing-point, and the baro- 
metes on subgequent dgys rose to 31 inches and upwards in these 
lands These condittons were companied by cold easterly 
gales 19 the south-west of England, while a heavy fall of snow 
was experienced in the south-eastern districts On the coast 
of Ket the shade minimum fell to 11° during Monday mght 

The Weekly Weather Report issued on December 31 shows 
that the temperature of that period was much below the mean, 
amounting to 9° or 10° over th® greater part of England, and to 
12° ım the Midland counties Very little rain fell during the 
week , the deficiency of rainfall in the south-western district of 
Englahd for the last year amounts to 198 inches, or more than 
25 per cent below the average of the 25 years 1866-90 A good 
dal of fog was experienced at the inland stations during the 
week 


SOME very interesting entomological notes from the Eastern 
Archipelago are given by Mr J J Walker in the January num- 
ber of the Extomologests’ Monthly Magazine Incidentally Mr 
Walker mentions that Dı Wallace’s residence in these islands, 
after a lapse of more than thirty years, ıs not forgotten, and that 
the Dutch translation of the ‘ Malay Archipelago” is ‘ as 
highly appreciated ın the lands of which he gives so vivid a 
picture as the original work 1s at home ” 


AT the Physikalisch-Technische Reichsanstalt, Berlin, copies 
of standard mercury resistances are being constructed ta which 
the mercury does not require renewal ( Wredemann’ s Annales) 
They consist of U-shaped tubes filled with mercury in a 
vacuum and then sealed by fusion Into each of the ends are 
fused three thin platinum wires connecting with the main 
current, the secondary circutt, and the °galvanometer respec- 
uvely, Since the connections are rigidly jomed to the glass, 
1t 1s possible to employ platinum wires as thin as o3 mm so 
that there ıs no danger of heat being conducted into the 
mercury from without The copy, mounted in a perforated 
brass box with an ebontte hd, 1s 1mmersed in petroleum con- 
tained in another brass boa, so that the binding screws are 
covered This box is again surrounded during the experiment 
with a mixture of fine ice and water The resistance is thus 
taken at a temperature which can easily be obtained, and which 
is uniform throughout the containing vessel. 


AN apparatus for demonstrating the difference of potential 
at the poles of a galvanic cell has been constructed by Messrs 
Elster and Gertel, of Wolfenbuttel (Zeztschr fur Phys und 
Chem Onterricht) It 1s a modification of Thomson s water- 
dropping influence machine Two insulated metallic vessels 
can be filled with water by pressing a rubber ball communicating 
with a three-necked jar The jets enter the vessels through two. 
metal rings One of these rings 1s connected with the positive 
pole of the cell The jet on passing through becomes negatively 
charged, and the charge ıs communicated to the vessel and 
through 2 wire to the second ring, which acts by induction on 
the otber jet. A strong positive charge 1s soon accumulated on 
the outside of the second vessel, and can be exhibited by a gold 
leaf or aluminium foil electroscope 

In 1869 ıt was decided, in France, to give a medal and pen- 
sion of 250 francs to every old soldier of the Republic and the 
Empire who could show two years of service, or two campaigas, 
or a wound, An interesting statistical record of these ‘‘me- 
daillés de Sainte Hélène” as of ‘a generation which is disap- 
pearing,” 1s given by M Turquan in the Revue Screntifigue. 
The first list, in 1870, comprised 43,592 names, and these mem 
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must have almost exclusively served unde: the Empire They 
aie now reduced to%7 The oldest, Vivien by game, a Lyons 
man, ıs now 106 When 13 he was with Bonaparte in Egypt, 
fought ım 22 campalgns, and was one of the Impental 
Guard at Waterloo The youngest 1s 92, and served in the 
navy The mean age of the 27 survivors 1s 97 or 98 years The 
annual numbe of deaths in this body of menreachal a maxfmum 
of 6456 in 1872, since which Sear it has been gradually diminish- 
ing The proportional mortality rose, in general, till 1889, but 
ım the years since there has been a marke fall, testifying to the 
exceptional vitality of those late survivors M Turquan calcu- 
lates that this remnant will have wholly disappeared by the end 
of the centmy Gomg back to 1815, he estimates he genera- 
tion to which the men belong at about 300,090, with a mean 
age of 25 yeas, and that 500,000 births hetween 1785 and 
1795 would concu: to its formation From figures relatyng to 
the Napoleonic wars heecomes to the grim conclusion that one 
man in five of those born between the years just named wgs 
destined to die ım war It ıs, he says, to the immense losses of 
men during the ten years of war of the Empire that the present 
generations owe their low birth-rate 


. 

MR J R S Cuirrorp offeis some interesting observations 
in the January number of Nature Notes—the Selborne Society’s 
magazine—on the Death’s-head moth and bees Last July a 
friend of his at Giavesend found one of these huge moths 
trying to gain access to a hive, having evidently been drawn to 
the spot by the odour of the honey This disposes of doubts 
which have been suggested as to the old statements about this 
moth’s habit of entering hives when it has a chance The con. 
struction of modern hives heeps it out, but “where old-style 
hives are used, the moth can and does enter, and occasionally 
one has been found dead within a hive, the bees, being usable 
to 1emove so bulky an insect, having taken the precaution to 
embalm its body with what 1s called profelzes" According to 
Mr Clifford, some Continental bee keepers have discovered 
that ‘‘ the bees are aware they are liable to the intrusions of this 
big moth,” and when the bees are ‘‘ located in the old-fashioned 
hive, the insects erect a kind of fortification at the portal, This 
1s constructed with a narrow passage and a bend, past which the 
Death’s-head could not possibly make its way, and which it has 
no jaws to bite though ” 


WE learn from the Agricultural Fournal, issued by the 
Department of Agriculture at Cape Colony, that much atten- 
tion 1s being given there to questions connected with the fruit 
export trade The department is in correspondence with the 
steamship companies with a view to securing every possible 
encouragement to the trade, which is eapected to be taken up 
on a considerable scale this year Replying to inquiries on the 
subject, the Castle Mail Packets Company announce that they 
will give every publicity to the rates of freight to be charged 
and the stowage arrangements, &c The Company will also 
concede a somewhat lower rate for the less remunerative fiuits 
carried in the cool chambers, and will reserve a cool and well- 
ventilated part of the vessel fo. conveyance of fruit as ordinary 
cargo Careful instructions have been issued to captains of the 


Company’s vessels in regard to the stowage and carriage of 
fruit. 


Dr THEODORE MAXWELL has issued a useful catalogue of 
Russian medical dissertations and other works he has collected 
and presented to the Royal College of Surgeons of England 
In order that the dissertations may be of service to students 
who do not read Russian, he has indicated the nature of 
each work in English, and has given 1eferences to such abstracts 
in the Lancet or elsewhere as he has himself made or happens 
to be acquainted with 
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@AN excellent “ Ghild Life Almanack ” for 1893, by A M 
Clwe Bayley, has been published by Messrs G Philip and Son 
Itis issu.d as an extra number of ‘ Child Life,” and the object, as 
the author explains, 1s to provide teachers with, suggestions both 
fo. lessons to be prepared and observations to be made 
Teachers who may wish to give ‘‘seasonable” lessons will 
fnd many most usekl Hints as to what really goes on in nature 
during the various periods of the year e 


MR foun BROWNING, optical and physical insti ument 
maker, has issued an illustrated catalogue of magic, dissolving 
view, and optical lanterns, ime-light apparatus, and slides 


® [He exhaordinary diveisity in the temperature at which 
different micro-organisms flourish and multiply, has from time 
to time been the subject of some interesting investigations by 
FischergGlobig#and others Thus Fischer isolated fourteen 
different species of bacteria from.the sea-water m Kiel harbour, 
and from soil in the town itself These he was actually able 
to cultivate successfully at the freezing temperature (0° C ) as 
well as at from 15° to 20°C Globig, og the other hand, studied 
the behaviour of micto-organisms at high temperatures and 
separated out no less than thirty varieties from garden soil which 
would grow at 60°C Some of these were even able to develop 
at 70°C , whilst the majority refused to grow at all below 50°C , 
some still more fastidious individuals objected to any tempera- 
ture below 60°C , and others again required a temperature of 
between 54° and 68°C One bacillus, however, was discovered 
more catholic in its taste in this respect, for whilst growing at 
68° C it managed to develop also at from 15° to 20°C „Some 
fresh contiuibutions on the growth of micro-organisms at low 
tamperafures have recently been made by Forster of Amsterdam 
('* Ueber die Entwrchelung von Bakterzen ber mederen Temper- 
aturen”) As far back as 1887 Forster described a phosphor- 
escent bacillus obtained from sea-water which was found not 
only capable of growing, but of producing the phenomenon of 
phosphorescence ato? C In further researches made by this 
investigator in conjunction with Bleekrode, it 1s stated that, 
although not many different species were found by them to 
develop at o° C , yet immense numbers of individual bacteria 
belonging to this category were detected ın very various media 

Thus one cubic centimetre of milk as sent into the market con- 
tained 1000 such micro-organisms, whilst ın a single gram of 
garden soil as many as 140,000 were found Larze numbers of 
such bacteria were also present ın sea-water obtained from the 
North Sea, and they were also found on the surface of fresh 
water fish as well as in their alimentary tract It 1s well known 
that to successfully preserve meat and other articles of food ıt 
1s necessary to employ a much lower temperature than 0° C., 
and experience has further shown that this is best done when 
the atmosphere is deprived of all moisture, as ıs accomplished 
by the compression and subsequent expansion of the air in 
enclosed spaces Haddocks imported from Norway and thus 
artificially frozen were examined by Forster for bacteria These 
fish were first killed and then exposed to a temperature of from 
20° to 40° below 0°C until they became perfectly hard and 
stiffly frozen, when they were removed toa cold chamber in 
which the temperature varied from 8° to 15° below o° C In 
spite of the extremely low temperature to which these fish had 

been subjected, on exam ning them when still hard frozen, a 
considerable number of bacteria were found in the abdominal 
cavity which had been opened when the fish was killed It is 
obvious that during the interval which elapsed between the 
killmg of the fish and their transference to the freezing chamber, 
Bacteria must have been able to gam access, but had not bad 
time to multiply to any considerable extent before the fish was 
frozen Forster pomts ont, what 1s sufficiently apparent, that 
the paching of samples of wate: in 1ce when sent from a distance 
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for bacteriological exammation to prevent the multipheation of 
the micro organtsms present, 1s 1eally of very little 1f any use™t 
all Thus it was already shown several years ago by Percy 
Frankland that the bacteria in filtered Thames water were able 
to multiply extensively, even when preserved for some days in 
a refrigerator 

THE additions to the Zoological Socigty’s Gardens during the 
past week include a Bittern (Botaurus stellaris), European, pre- 
Stnted by Lord chester, FZS , two Hamsterg (Ci acetus 
Srumentas ius), British, presented by Miss Pugh , two A@igators 
(Alligators mississippiensis), from Florida, presented by Master 


Wilhams , a Common Snipe (Galhnago celestis), British, pur- 
chased . 





OUR ASTRONOMICAL COLUMN . 


COMET HOLMES (NOVEMBER 6, 1892) —The follwing is a 
continuation of Herr Berberich’s ephemeris of this tomet, the ‘ 
places being for Berlin? midnight — 


RA Decl Log r Log 4 
hms o u 
Jan 5 1 850 * 433479 o 41IQ o 3400 
6, 9 59 464 
7 1 8 450 
8 12 18 437 
9 13 30 426 © 4143 © 3516 


The comet 1s now near to and south following 8 Andromede. 
Reports from various Observatories state that the comet 1s now 
very dim 


COMET BROOKS (NOVEMBER 20, 1892) —This comet is now 
travellmg very quickly The ephemeus for Berlin, mdmght, 
1s contgnued below — 


i RA, Decl Log 2 Log Ae br 
m s o . 
Jan} 5. 18 2940 +66 54 e085 98562 782 
6 19 0 49 136 
7 193122 65 592 
8 20 0 22 246 ooo 869 8651 749 
9 20 27 8 64 324 
10 20 51 19 +63 260 o O81 9 8781 = 7 or 


The unit of brightness is taken 
November 21 

The track of the comet hes near the pole of the ecliptic, m 
the constellation Draco 


THE SPECTRUM OF CoMEr HoLwes —The spectrum of the 
comet appears to have been continuous without any trace of 
bnght bands At South Kensington it appeared to have its 
brightest part near the chief carbon fluting (A 517), but there 
was nothing which could be described as a pne or fluting As 
might be expected, there was a brighter continuous spectrum 
from the nucleus The same result was obtained by Mr 
Campbell at the Lick Observatory, and by Prof Keeler at the 
Allegheny Observatury The latter observe: remarks that the 
spectrum ıs just what we should expect if the comet shines 
entirely by reflected sunlight 


THE RECENT OprosiTION oF Mars —In the December 
number of Astronomy ana Astio Physics, Prof W Y Picher- 
ing summarizes the conclusions derived from the observations of 
Mars at Arequipa as follows (1) That the polar caps are clearly 
distinct ın appearance from the cloud formations, and are not to 
be confounded wihthem (2) That clouds undoubtedly exist 
upon the planet, differing, however, m some respects from those 
upon the earth, chiefly as regards their density and whiteness 
(3) There are two permanently dark regions upon the planet, 
which under favourable circumstances appear blue, and are pre- 
sumably due to water (4) Certain other portions of the surface 
of the planet are undoubtedly subject to gradual changes of 
colour, not to be explained hy clouds (5) Excepting the two 
very dark regions referred to above, all of the shaded regions 
upon the planet have at times a greenish tint At other times 
they appear absolutely colourless Clearly maiked gieen regions 
are sometimes seen near the poles 
candls exist upon the planet, substantially as drawn by Prof 
Schiaparelli Some of them are only a few miles in breadth 
No striking instances of duplication have been seen at this oppo- 
sition (7) Through the shaded regions run certain curved 
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(6) Numerous so-callede 


e ‘ fs 
branching dark lines They are to wide for rivers, but may 
indicate their courses (8) Scattered over, the surface of the 
planet, chieflyeon the side opposite to the two seas, we have 
found a large number of mmute black points They occur almost 
without exception at the junctions ofthe canals with one 
another and with the shaded portions of the planet 
They range from thuty tosone hundred miles m diameter, and 
m some cases are smaller than the canals in which they are 
situated Ové& forty ofthem have geen discovered, and for con- 
venience we have termed them lakes 

The heights of some of the clouds were found to be not less 
than twenty miles, ang indirect observations have led to the 
conclusion that the density of the atmosphere of the planet 1s 
less than that at the surface of the eaith, but probably not as 
much as ten times less 

Prof Piekerirg 1s of opinion that the opposition of 1894 will 
be quite as valuable to observers as that of 1892, the distance 
being but little greater, while the planet will be much farther 
north, and there 1s less likelihood of the surface being so much 
obscused by clouds®as during the recent, opposition 


° 
GEOGRAPHICAL NOTES 


AN interesting dlustration of the raptd development of 
South Africa is given by the recent appointment of a magis- 
trate to reside near Lake Ngami to protect the interests of 
white traders, aud enforce the laws restricting the sale of liquor 
and ammunition to the natives 


THE January number of the Geographical Journal, the new 
form of the Proceedings of the Royal Geographical Society, 
contains a paper and map of some importance by Mr A P 
Harper, descriptive of the central part of the Southern Alps of 
New Zealand Government surveyors have been sent for 
severalsseasons to map out the glaciers, and an effort 1s being 
made by thoroughly exploring and mapping the region to make 
it the Switzerland of the southern hemisphere in the estimation 
of tourists, as it as already by virtue of its fine mountam 
systegns 

AN importan: paper on the physical conditions of the waters 
of the Englısh Channel ıs published by Mr H N Dickson 
in the new number of the Scottesh Gebgraphtcal Magazne 
He shows how the ebb and flow of the tides in the 
Channel 1s affected by the characteristic form of the main 
feature of the coast-line, viz bays with the western side run- 
ning nearly from south to north, turning at a sharp angle, and 
lying open to the east The circulation of the water and its 
temperature were found to be largely determined by these con- 
ditions 


Mr COoLrs gave a successful lecture to young people in the 
hall of the University of London, on Friday last, covering 
the first half of his subject, “ All the World Ove,’ in a very 
interesting way Anecdotes of peisonal adventure combined 
with exceptionally fine limelight views of scenery to givea vivid 
impression of the regions touched upon The second and last 
juvenile lecture, under the authority of the Royal Geographical 
Society, will be given on Friday, January 6, at 4 p m 


THE Royal Scottish Geographical Society announces a course 
of educational lectures ın continuation of those delivered by 
Prof J Geikie and Dr H R Miulllastyear The new course 
will be on the Geographical Distribution of Animals, by Mr J 
Arthur Thomson, who is at present delivermg the Thomson 
Lectures at Averdeen The Society has also provided two 
special lectures to young people, by Prof C G Knott, on 
Life in Japan, and by Mr Graham Kerr on his iecent travels 
in South America 


WE understand that a book of navei in Madagascar and 
Africa, by Mrs Colvile, F R GS, describing the observations 
of the authoress on a recent extensive tour, will shoitly be pub- 
lished by Messrs Blackwood 


Mr ] W Grrcory, assistant in the Geological Department 
of the British Museum, has jomed as naturalist the sporting 
expediuon of Lieutenant Vilhers and others, which 1s on the 
point of startingup the Juba From Bardera, the head of navi- 
gation, the party will traverse unknown regions to Lake Rudolf, 
and from there attempt tọ coss in a noith-easterly dnection, 
through the Galla country and Somaliland to Berbera on the 
Gulf of Aden 
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THE INTERNATIONAL ZOOLOGICAL CON- 
GRESS AT MOSCOW. » 


“THE International Zoological Congress held its sécond session 
m Moscow during the month of August last, and with 
most commendable zeal the committee, to whose care the editing 
and publishing of the memoirs read Pere committed, now publish 
the first part of the volume of its Proceedings, This part 1s 
printed in royal octavo sizegand contains 350 pages, with several 
lustrations, All the merroirs are in French, thirteen out of 
the total thirty having been translated from, it 1s présumed, 
Russian In the first section—that af questions concerning 
biology and systematic and faunistic zoology from a Yeneral 
standpoint—there are three papers J de Kennel rephes to the 
queries of Prof L Cosmovic: (1) On a definite arrangement 
of the ammmal kingdom in ‘6Phyla”, (2) ıs tere a type 
t Vermes”? (3) on a uniform termimology of the secretory 
organs of worms Ch Girard on some points of nomenclature 
J de Bédnaga on introduced species, and on hybrids, reptilian 
and amphibian In Seqion II —the same sihyects from a%pecial 
stand point—there are twelve papers —P N Boutchimsky, on the 
Black Sea fauna , refers to a report on invertebrates of the Buy 
of Sebastopol by Péreraslavtzeva, who records 639 forms found 
He describes three zones (1) from the surface to a depth of 175 
feet , (2) from 175 to 280 feet im depth, wih a minimum tem- 
perature of 6-7° C., and (3) frome28o to 700 feet, with 
a slightly higher temperature than in the previous zone, 
8-9° C From a depth of 700 feet the water contains a 
quantity, more or less large, of sulphureted hydrogen, the 
quantity notably imcreasing with the depth Van- 
Beneden gives a note on the living and extinct Cetacea of 
the same sea Gr Koyjevmikov gives an account of the fauna 
of the eastern Baltic based on many recent eaplorations Dr 
J de Bédriaga treats of European and circum-mediterranean 
vipers C Grévé has a paper on the geographical disteibution 
of the Carnivores, and T. Richard, one on the geographical dis- 
tribution of the Cladocerous crustacea H de Jhéring makes 
some observations on insects’ nests made ef clay, Prof A 
Brandt gives a classification of animal variations accordigg to 
their causation Prof A Milne Edwards and E L Bouvier 
give a most interesting account of the varieties and distribution 
of Parapagurus pilommanus,S T Smith A table with the 
comparative measurements of forty-two specimens, 1s appended 
P abyssorum and var scaber, ae reduced to the first named 
species F Vejdovsky describes Zhurtcola grubert, n sp , and 
Monedontophrya longissime, gen et sp nov, the former froma 
stream near Budenhach, the latter im the alimentary tract and 
body cavity of Rhynchelmzs temosella, Holm In a short note 
Dr J de Bédriaga calls attention to some differences between 
Chaleid:s stmonyt, Stend , and C viridanus, which forms 
Boulenger and Steindacher have proposed to unite, and thinks 
that Molge luschant, Siemd , neither belongs to Molge nor to 
Salamander, but to a European and American genus, not 
however named by him 
The third section contains eight papers on histology and 
embryology N Kholodovski, contributions to a mesoderm 
and metamere theory A. Ptitzine, note on the formation 
of the germ of the peripheric nervous system V Roudnev, 
note on the development of the cardiac endothelium m 
Amphibians Mme O Tikhomirova, on the development of 
Chrysopa perla Fr Vejdovsky, on the segmentation of the 
ovum and the formation of the blastoderm in the Pseudo- 
scorpiones, and on a rudimentary organ in the same N 
Koulaguine, contribution towards the history of the parasitic 
hymenoptera A Tikhomurov, value of embryological research 
for classification Section IV , physiology —C Khvorostansky, 
on the luminosity of animals from the White Sea 
In Section V ,devoted to morphology and comparative anatomy, 
L Cosmovici writes as to the purport of the ‘ aquiferous system,” 
“‘segmentary organs,” “excretory organs,” and ‘‘nephridia ” 
H. de Jhéring, on the presence or absence of an excretory 
apparatus in the genital organs of the metazoa P Mitrophanov, 
Hole on the metameric significance of the cranial nerves N 
Nassonov, on the position of the Strepsiptera in the animal 
system, according to the facis of post embryonal development 
and of anatomy A O Kovalevsky, on the excretory organs 
of the terrestrial Arthropods N Zograf, on the origin and 
parentage of the Arthropods, more especially the tracheal bear- 
ang forms, 
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© <A BOTANISTS VACATION IN THE 
HAWAIIAN ISLANDS 


« 
THE new number of the American Botgnical Gazette (vol 
xvn , No 12) contams the firs! part oj a paper by Prof 
D H Campbell, descriling his experiences during a vacation 
spent last summer in the Hawanan Islands We reprint the 
dollowing passage =~ », 


On awakening upon the seventh day out, and looking through 
the port Bole of my state-room, I saw that we were sailing near 
land ugged barren looking hills were seen , and, going upon 
deck, I learned that this was Oahu, the tsland upon which 
Honolulu 1s situated As we skirteg the shore at a distance, I 
Soon spied a grove of unmistakable cocoa palms, the first hint 
of the tropical vegetation to which I was soon to he introduced 
Beyond was the bold promontory of Dı mond Head, an extinct 
valcanic crater, forming a great bowl with rugged sides, right 
at the waser’s dige Beyond thas, and bounded partly by it, 1s 
the bay wpon whose shores stands the cny Back of it rose 
fbruptly a chain of mountains, ım plac@s about three thousand 
feet above sea level, and furrowed by deep valleys, whose walls, 
as well as the cloud-capped summits of the hills, were covered 
with the most wonderfully verdant vegetation. Never before 
had I realized the possibilities of green Blue greens, yellow 
greens, gray greens, and positive greens, with all degrees of 
these and others that are indescribable, combined to form what 
Whistler would term a symphony in green 

As if to vie with the colours of the mountains, the sea ex- 
hibited an equally wonderful variety of tints, Outside the 
harbour 1s a coral reef, and within this the water is of the pale 
green common to shallow ocean water , but outside 1t deepens 
very rapidly into the vivid blue of the open ocean From a 
distance the line is clearly seen , but, as the observer approaches 
shore, the water changes from deep blue through every shade of 
blue ang green until the pale green of the water within the 
Barbour 13 reached 

As we approached land numbers of the queer outrigger canoes 
of the natives were met, and from the wharf boys jumped into 
the water and swam about the ship in the hope of persuading 
some of the passengers to throw over to them coins, which they 
were very skilful in diving for 

On the way to the hotel a few gardens were passed, and in 
them everything was strange, By far the most striking thing 
was the superb Pornciana regia Although | had never seen 
this before I recognized 11 ın an instant from a deseripuon of 
Charles Kingsley’s, read long ago Surely in the whole vege- 
table kingdom there ıs no more splendid plant A spreading 
flat-topped tree, perhaps thirty feet high, with feathery green, 
acacia like foliage and immense flat clusters of big flaming 
scarlet flowers that almost completely hide the leaves so that 
the tree looks hike an immense bouquet They were m their 
prime about the tinte of my arrival in Honolulu, and continued 
to flower more or less for the next six weeks. Pretty much 
everything in Honolulu, except the cocoanuts and an occasional 
haw tree (Partium tzltaceum) 1s planted , but people seem to 
vie with each other in seeing how many different kinds of plants 
they can grow, and the result 1s that the place 1s like one great 
botanical garden To Dr Hillebrand this 1s said to be largely 
due, as he was one of the first to itroduce foreign orna- 
mental plants, and his place, which 1s kept much as it was at 
the time he left thè islands, was a very remarkable collection of 
useful and ornamental plants from the warm regions of almost 
the whole globe 

Probably the first thing that strikes the traveller from the 
cooler regions 1s the great variety and number of palms Of 
these the beautiful royal palm (Oreodoxa regza) is easily first 
With its smooth columnar trunk, looking as if it had been 
turned, encircled with regular ring-shaped Jeaf-scars, and its 
crown of plumy green leaves, ıt well deserves its name Other 
characteristic palms are various species of betel palms (Areca), 
wine palm (Caryota), sugar palm (Arenga), and a great variety 
of fan-palms of different genera, None 1s more beautiful than 
a thrifty ycung cocoa palm, but unfortunately 1t is very subject 
in the Hawanan Islands to the ravages of some insect which eats 

ethe leaves and often renders them brown and unsightly, Indeed, 
it 18 almost impossible to find a specimen which 1s not more or 
less disfigured by this pest. The trunk of the cocoanut tree 1s 
usually more or less c:oohed, and in old specimens much too tall 
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for its thickness, so that the old trees look top-heavy The date 
palm flourishes in Honolulu, where it 1s quite dry, but does n¥t 
do so well in the wetter parts of the tslan ts g 

On stndyıng the other rees, one 1s struck at once by the great 
preponderance of Leguminose, especially Cæalpineæ and 
Mimose All dbout the town, and growing very rapidly, 1s 
the alyaruba (Prosopis juliflora}, a very graceful tree of rapid 
growth, with fine tipinnate leaves and ,sweetish yellow pods, 
which antmals are very fond of and which Are used extensively 
fa folder Add to this that the tree now forms the principal 
supply of fuel for Honolulu and we can realize tts fall value 
Other leguminous trees that are planted are the monl®y-pod 
(Pithecolobium samang), tamarind, various species of Bauhinia 
and Cathartocarpus One species of the latter wuh great 
drooping bunches of golden yellow flowers and enormouse 
cylindrical pods three or four feet long, rivals the Poinciana 
when 1n full flower 

Mingled with these are a great number of shrubs and trees 
with showy flowers or leaves, most of them mor@or legs familhar 
to the stranger, either from pictures or from green-hayse speci- 
mens Several spectes@f Musa are grown, and when sheltered 
from the wind are most beautiful, but ordinarily the leaves are 
torn into rags by the wind The tall and graceful M sapientium 
ha» been largely supplanted by the much less beatiful Chinese 
banana, M Cavendishzz, which ıs short and stumpy in growth, 
but enormously prolific The related traveller's tree (Xavenala 
Madagascariensts), is a common and striking feature of many 
Hawanan gardens Of the many showy fl iwering shrubs, the 
beautiful Acdeseus Rosa-Sinenses is one of the commonest, and 
isused extensively for hedges One of the most striking hedges 
in the city, however, 1s the famous one at Puna Hou college, 
which 1s 500 feet long and composed of night-blooming cereus 
I was not fortunate enough to see this when ıt was 1m full ower, 
but I saw a photograph of it when it was estimated that there 
were about 8000 fluwers at one time, 

Of the frutt trees ordinarily grown, the following may be men- 
tioned, The mango ts a very handsome tree with denfe dark. 
green foliage and masses of yellow and reddish fruit on long 
hanging stalks The bread fruit tree is common, both culuvated , 
and wild, and ıs a very beautiful tree of moderate size, with | 
leaves looking hke immense fig-leaves, and the fruit hke a large 
osage orange I saw no ripe fruit, and so had not an oppor- 
tunity of testing tts quality | Guavas of different varieties are 
extremely common, both wild and cultivated, and the various 
fruits of the whole citrus tribe grow well The few specimens 
of temperate fruits were, for the most part, much inferior to 
those of the United States Of the frus that did not strike my 
fancy, at least at first, was the alligator pear (Persea gratissima), 
a big green or purple pear-shaped fruit with an immense single 
seed. The pulp 1s somewhat waxy in consistence and very oily 
It ıs eaten as a salad, and very much relished by the islanders, 
but the taste ıs acquired The curious papaya (Caria papaya) 
1s another fruit which did not appeal to mypalate It» big 
orange fruit, not unit.e a melon in appearance when cut open 
has a peculiar ‘‘squashy” flavour that suggested ir having been 





kept a day too long 

Many showy climbers are planted, some of which, like 
Stephanotis, Thunbergia and Allamanda are superb , but there 
is one that 1s particularly obnoxious in colour, Bougainvillea, 
whose magenta floral bracts are an offence to the eye, forming a 
cataract of raw colour It looks, as some one observed, as 1f xt 
had just come from a chemical bath . 

As soon as one gets fairly away from the city, ıt 1s at once 
seen that all the luxuriant vegetation is strange Along the 
seashore 1s a plain gradually ring mto low hills, both almost 
destitute of trees, except here and there a few cocoa palms along 
the shore Of the strictly littoral plants among the most con- 
spicuous 1s the curious /pome@a pes-capre, with deeply two cleft 
leaves and purplish pink flowers In the fertile lowlands near 
the sea are the principal cane and rice fields, which with taro 
are the staple crops The ricets cultivated entirely by Chinese, 
near Honolulu, but on the sugar plantations the Japanese are 
largely employed To see a Chinese laboriously transplanting 
hitle handiuls of rice into straight rows or ploughing in the mud 
and water with a primitive plough drawn by a queer Chinese 
buffalo are sights very foreign toan American eye Sugar cane 
1s emtpently productive ın the islands, and, hitherto, has proved 
the matn source of revenue; but now the Hawauans are bewail- 
ing the depression caused by the free admission of sugar from 
other countrte. into the United States, as, hitherto, their pro- 
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duct has enjoyed practıcally a moħopoly of the American 
market, having been admuited by treaty free of duty 

I made several trips up the valleys back of the city, but owing 
to the alm@st constant rain in many of them, these were not 
always agreeable However, one 1s Sichly repaid by the 
luxuriance and variety of the vegetation Fora mile or two we 
pass between grass-covereds hills, or hills overgrown in places 
with the lantana, which, introduced as an ornamental plant, has 
become a gre& pest, This plant covers some of the hill, with 
an absolutely impassable thicket, and spreads very rapidly, so 
that it a serious problem what is to be done with it Of 
the common roadside plants, an orange and yellow milk- 
weed and the showy white Argemone Mexicana were the 
most conspicuous. As one proceeds farther, where more 
moisture prevails, the variety becomes larger Thickets of 
Canna and e Clerodendron with double rosy-white flowers, are 
common, and the curious screw-pine (Pandanus odoratissemusy 
1s occasionally seen This latter ts a very characteristic plant, 
but ıs much more abuudant ın some of the other tslands 
In thise region some very showy species of Ipomoea are very 

*common, among them the well-known m8on-flower, Z bona nox 

ith the increase in moisture, as might be expected, the 
mosses and ferns increase in number and beauty There are 
many of them of types quite different from those of the United 
States One of the commonest ferns of the lower elevation in 
Microlepra tenurfolra, a yery graceful fern with finely divided 
leaves and terminal sort’ Species of Vittaria, with very long 
undivided leaves, are also common here 

As we ascend one of the commonest ferns ıs Sadlerta 
cyatheowdes, a very large fern, often more or less arborescent 
Ascending still higher the number and variety of ferns increases 
rapidly, and many beautiful and interesting ferns and mosses 
and liverworts become common 

At about one thousand feet elevation we begin to meet 
with species of Cibotium, to which genus belong the largest of 
the tree ferns of the islands Here, also, I met for the first time 
with the smallest of all the ferns I have ever seen, 7rzchomanes 
pusillum This dainty little fern, one of the Hymenophyll tcee, 
forms dense mats on rocks and tree-trunks, looking like a deli- 
cate nfbss The full grown frond ıs fan shaped, and, with its 
stalk, is not more than half an inch high These tiny leaves, 
nevertheless, ın many cases bore sporangia, ¢ 





SOCIETIES AND ACADEMIES 
LONDON. 

Royal Society, December 8 -—' Preliminary Account of 
the Nephridia and Body Cavity of the Larva of Pasemonetes 
varans” By Edgar J Allen, BSc, University College, 
London Communicated by Prof, W F R Weldon, FRS 

The Green Gland, in a larva of Pa’amonetes which is a few 
days old, consists of an end sac, which communicates by means 
of a U-shaped tube with a very short ureter, opening at the bise 
of the second antenna At the time of hatching, the gland 
consists‘of a solid mass of cells, withoutalumen In later stages 
the tube of the gland enlarges to form the bladder The ea- 
larged bladders of the two sides subsequently meet and fuse m 
the middle dorsal line, forming the nephroperitoneal sac described 
by Weldon and Marchal, 

The Shell Gland ıs found ın late embryos and young larva 
of Palemonetes It consists of a short renal tube, with a con- 
siderable lumen, which communicates internally with an end- 
sac, and opens externally at the base of the second maxilla 

Sections through the anterior region of the thorax of Palæ- 
monetes show that the body cavity may be divided into four 
regions a dorsal sac, surrounded by a definite epithelium, in 
which the cephalic aorta hes, bat which does not itself contain 
blood , a cents al cavity, containing liver, mtestine, and nerve- 
cord , two ¿ateral cavetzes, containing the proximal ends of the 
shell glands , and fourthly, the cawztzes of the hms, which con- 
tain the distal ends of the same organs 

In late embryos of Palemonetes solid masses of cells he upon 
either side of the cephalic aorta The dorsal sac 1s formed by 
the hollowing out of these masses of cells Two lateral cavities- 
are thus formed, which are separated by the aorta The proto- 
plasm of the cells lining these cavities, which 1s at first gathered 
into masses arouna the nuclei, then spreads out into a thin 
sheet, drawing away from the lower portion of the aorta, and. 
causing the two lateral cavities to unite ventrally, and so form a 
single sac. 
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In the posterior region of the ‘horax the central and Jateral 
cavities are similareto those of the anterior region, whilst dorsal 
to them the pericardial chamber hes This chambers separated 
from the central bodys cavity by the pericardial septum The 
genital organs are situated immediately below the front end of 
this septum 

A comparison with the body cavity of Per zpatus sugge-ts the 
following relations In the anterior rggion of ghe thosax of 
Palemonetes the dorsal sac homologous with the dorsal por 
tions of the mesoblastic somites of Perrpatus, and its cavity 1s a 
true cælom The central and lateral cavities, togetiter with 
the cavities of the legs, represent the pseudocele In the 
posterior region of the thorax the cavities are all pseudockelomic, 
and agree with those of the adult Perepatus 


December 15 —-‘' Preliminary Note on the Relgtion of the 
Ungual Couum to the Pertosteuta of the Ungual Phalanx ” By 
F A Dixey, M A,M D, Fellow of Wadham College, Oxford 
Communicated by E A Schafer, F R $ 


Chemical Society,,December I —Prof A Crum Brown, < 
President, in the chair —The following papers were read — 
The iolation of two predicted hydrates of nitric acid, by S U 
Pickering The author announces the isolation of two crystalline 
hydrates of nuricaud the monohydrate and the trihydrate, melt- 
ing at 36 8° and ~ 18 2° degrees respectively In the case of 
either the melting-point 1s lowered by dhe addition of acid or 
water The existence of these compounds was foreseen from 
an examination of the curves plotted from Bertholet and Thom- 
sen’s heat of dissolution values This result ts an important 
confirmation of the author's views Anhydrous oxalic acid, by 
W W Fisher The best method of obtaining crystallized 
anhydrous oxalic acid is by allowing the hydrated acid to remain 
m contact with concentra ed sulphuric acid for some months in 
a sealed glass tube Oxalic acid 1s soluble ın about 30 parts 
of cold sulphuric acid, the anhydrous acid dissolves with ab- 
sorption of heat, whilst the reverse is the case with the hydrated 
acul Anhydrous oxalic acid may be crystallized from nitric 
acidofsp gr 15 Oxalic acid may be completely dehydrated 
ina vacuum at 60°, the anhydrous acid is soluble ingethyl 
oxalate or glacial acetic acid, and separates from these solvents 
in a powdery form —The production of orcinol and other con- 
den-ation products Srom dehydracetic ‘‘ acid,” by N Collie 
and-W-S Myers The authors have obtained orcinol by the 
action of barum hydrate on dehydracetic “acid”? or dt 
methylpyrone , on boiling a mixture of syrupy caustic soda and 
dehydracetic ‘‘ acid,” a true carboxylic acid is first produced, 
and, losing carbonic anhydride, yields orcinol Among the 
pro lucts of the interaction of barium hydrate and diacetylacetone 
bright yellow needles melting at 180~181° are found, these 
probably consist of a naphthalene derivative C,,H,,0,; Amido- 
dehydracetic ‘‘acid,” obtaimed m long needles melting at 192- 
196°, by the action of strong ammonium hydrate on dehydracetic 
acid,” readily yields dehydracetic “acid,” on acid or alkaline 
hydrolysis —Ob-ervations on the origin of colour and on fluor- 
escence, by W N Hartley It cannot be stated tn general terms 
that colour 1s due to special methods of atomic arrangement , the 
statement may, however, be applied in a restricted sense to 
certain organic compounds, especially to those included in the 
class to which organic dye-stufls belong It 1s pointed out that 
all open cham hydrocarbons exert a continuous absorption, the 
extent of which depends on the nu nber of carbon atoms ın the 
molecule The condition of strain and instabiluy existing in 
many coloured substances has been remarked by Armstrong , 
the author points out that all organic colouring matters are 
endothermic compounds, and considers this to be the physical 
cause of what Armstrong terms ‘‘ reactivity” or “high potential ” 
It is shown that anthracene is not colourless, but has a true 
greenish-yellow colour tn addition to its fluorescence A num- 
ber of experiments on fluorescence are detailed, and the follow- 
ing conclusions drawn from them —(r) Alcoholic solutions of 
quinine exhibit a beautiful, bright violet fluorescence (2) 
Hydrochloric acid is not fluorescent (3 and 4) Quinine hydro- 
chloride and chloroform are feehly fluorescent, but without 
distinct colour (5) Both hydrochloric acid and chloroform can 
extinguish those rays which are the cause of fluorescence in 
quinine (6) Some alkaloids may be recognized by the degree 
and colour of their fluorescence (7) Normal alcohols of the 
ethylic series and the fatty acids are fluorescent (8) Glycerol 
has a violet fluorescence (9) Benzene thas a pale blue fuor- 
escence, azo enzene a greenish-blue (ro) Rock crystal has a 
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ss avery brilliant blue fluorescence (11) Substances which 
are not fluorescent in strong solutions may become so on dilution, 
particularly 1f they exert a very powerful absarptian of the ultra- 
violet or invisible spectrum —The origin of colour, v coloured 
hydrocarbons and fluorescence a reply to Prof Hartley’s 
observations on the origin of colour and of fluorescence, by H 
aE Armstrong, Ifattantion be paid to visibly-coloured organic 
substances, 1t isa most remarkable fact that ın those cases an 
which the *‘ constitution’ 1s fanly well established colourtd 
substancé& are found to be all of one type ‘The author starts 
from fhis basis to inquire whether all coloured orgame sub- 
stances are not similar in type Hariley’s remark that all 
organic colouring matters are endothermic compounds has little 
m portance in the present connection, masmuch as the converse 
does not hold ‘The author contends that before admitting the 
fluorescence of many substances, e g alcohol andits homologues, 
ewery precaution must be taken to ensure their purity , instances 
in whecl» eas? explanation of the fluore-cence of certain 
substances 1s possible are given Hartley’s observatioh that 
finthracene ıs coloured strongly confirm$the author's hypothesis 
Anthracene 1s fluorescent, and may be represented hy a quinonoid 
formula, whilst its isomeride phenanthrene, which cannot be so 
represented, ıs colourless and non fluerescent Furthermore, 
whilst mtense colour is produced by ‘‘weighting” what the 
author terms the ‘‘quinonoid radicles” of anthracene by re- 
placing the central hydrogen atoms by a halogen, no such effect 
attends the similar treatment of phenanthrene, dibromophenan- 
threne being colourless like the hydrocarbon And yet anthra- 
quinone and phenanthraquinone aie coloured yellow and deep 
orange respectively Reference ıs made to other coloured 
hydrocarbons, viz carotin and the red hydrocarbon, CygHy,, 
recently investigated by Graebe The formula assigned to the 
latter by Graebe— 


rele bluish-violet fluorescence, flint glass a strong blue, and crown 
Bie 
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—ıs an improbable one, such a substance would be colourless 
The author gives a pos»ible constituuon, and, for the present, 
proposes to call the compound ‘‘erythrophene ” The yellow 
hydrocarbon, Cagle, obtained together with this, 1s possibly a 
diphenyla,ed anthracene, and may be termed! ‘‘xanthophene ” 
The “quinonoid radicles” in both hydrocarbons are heavily - 
‘‘werghted,” hence their strong colour, With reference to 
Hartley’s statement that a very litt shifting of the region of 
absorption determines the presence or absence of colour in a 
compound, it 1s contended that this shifung may be due to a 
special character of structure The author then explains his 
views as to the manner in which the “quinonoid mechanism ” 
conditions coluur He suggests that in quinonoid compounds 
there are two ‘‘colour cent e»” c ‘rresponiing to and expressed 
by the symbol T in formule such as he has used in representing 
coloured substances ‘Lhese centres co-operate in producing 
colour through interaction of the light waves which traverse 
them Substances in which there are no such co-operating 
centres may absorb generally and selectively in ‘‘ ultra” or 
“infra” regions of the spectrum, but without exhibiting ‘ visible 
colour ”’—The origin of colour, vi azobenzene, by H E 
Armstiong Avobenzene, a highly coloured substance, 1s 
generally represented as Ph N N Ph, a formula in disaccord 
with the author’s hypothesis explained in the preceding paper 
Moreover, the formulae usually attributed to the colourless diazo- 
salts (Ph N N Cl, for example) represent them as comparable 
1n constitution with azobenzene, The behaviour of azobenzene 
towards bromine and other reagents leads the author to doubt 
the correctness of the conventional formula assigned to it, and 
to consider the following a more probable one — 
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—The reduction products of dimethyldiacetylpentane, by F S 
Kipping The author shows that dimethyldiacetylpentane, a 
diketone produced by the hydrolysis of ethyl dimethyldiacetyl- 
pimelate is converted by reduction with sodium in a moist 
ethereal solution into dimethyldihydroxynonane and a compound 
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which, judging from the manner in which ıt 18 formed, may,be 
regarded as tetramethyldihydroxyheptametAylene 


CH, CHMe CMe OH 
. CHS 


K4 | 
e NCH, CHMe CMe OH 


—-The products of the interaction of zinc chloride or sulphuric 
acıl and camphor (third notice), by H_E Armstrong and E 
S Kipping The authors have previously shown that the crude 
jroduct obtained on heating camphor with sulphuric acid or 
zinc chloride containst 2 4 acetylorthoxylene Oa oxidizing 
the oil remaining after the separation of the latter substance, 
a methylglutartc acıd ıs formed This acid being the charac- 
teristic oxidation product of the phorone obtamed by distilling 
calcium camphorate, it is* probable that a homologue of th 
phorone ts present in the camphor product —-The Griess-Sand- 
meyer interactions and Gattermann’s modification thereof, by 
H E Armstrong and W P Wynne In employing fhe 
Griess Sandmeyer methods for displacing the emidq-ggoup by 
halogens, the authors find that, in very many cqses, much 
better results may be gbtained by operating at relatively low 
temperatures instead of at the boiling pomt It appears also 
that the Gattermann process affords a larger yield than the 
Sandmeyer process, only because it 1s carried out at a lower 
temperature —Methods‘of observing the spectra of easily volatile 
metals and their salts, and of separating their spectra from those 
of the alkaline earths, by W N Hartley Persistent flame 
colourations of easily volatile metals, such as lithium, potassium, 
rubidium, czsiun, and thallium, may be obtained by heating 
beads of their fluosilicates, borates or silicates, on platinum 
wires in the Bunsen flame If the substante to be spectroscop- 
ically examined be converted into a borate, the spectra of the 
alkal metals may be first observed, and on subsequently 
passing hydrogen chloride into the flame, the spectra of the 
alkaline earth metals may be rendered visible —Manganese 
borate,"its constitution and properties, by W N Hartley and 
H Ramage. Manganese borate, after drying zn vaso ovez 
sulphuric acid has the composition Mali, BO,),H,O On 
heating at 100° ıt loses one molecule of water, and at a red heat 
two molecules more of water are lost, leaving a salt of the com- 
position Mn(BO,), From the rate of loss of water with rise of 
temperature the existence ofa number of intermediate salts 1s 
inferred Manganese borate possesses a maximum of solubility 
in water at 18°, and a minimum at 80°. This is probably due 
to dehydration of the compound having the composition 
MnH,(BO,), H,O 


Anthropological Institute, December 13 —Edward B 
Tylor, President, in the chair—-Mr Arthur J Evans read 
a paper on the prehistoric interments of the Bah: Ros 
caves near Mentone and their relation to the Neolithic cave- 
burials of the Finalese He described the iécent discovery of 
three skeletons in the cave of Barma Grande, and showed that 
the character of the sepulchral rites practised, the relics found, 
and the racial type of the human remains agreed with the earlier 
discoveries made by M Rivière and others in the same caves 
Mr Evans, however, opposed the theories that had been put 
forward as to the Paleolithic date of ‘‘Mentone Man” The 
bones of extinct Pleistocene animals and implements of the 
Moustier and Magdalenian types found ın the cave earth above 
the interments proved nothing, for the simple reason that they 
were interments No remains of extinct animals had been 
found in actual juxtaposition with the skeletohs On the other 
hand the complete absence of pottery, of polished implements, 
and of bones of domesticated animals in this whole group of 
mterments and the great depth at which they occurred | roved 
that the remains belonged to a very early period Evidence 
was here supphed of an earher Neolithic s age than any yet 
authenticated Stull the remains belonged to the Later Stone 
Age and to the days ofa recent fauna Mr Evans compared 
some bone ornaments found with the so called hammer-head~ of 
the chambered barrows of Scandinavia and the decorative 
system with that found on Neolithic pottery in northern Europe 
He further showed that interments of the same tall dolicho- 
cephalic race in a more advanced stage of Neolithic culture were 
to be found ın the cave-burials of the Finale district further up 
the Ligurian Coast The physical form and the character of 
the sepulchral rites was essentially the same Only the skele- 
tons were here associated with polished axes, pottery, and bones 
of domesticated animals The direction from which the new 
civilizing influences had come was indicated by imported shel! 
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ornaments from the southern and eastern Mediterranean , in the 
Mentone caves the imported shells were from the Atlanne In 
conclusion M* Evans showed that the latte: Finale interments. 
exhibited rms of pottery and implemegts identical with those 
of the Italian terremare of the other side of the Apennines, and 
included ceramie shapes which seemed to be the prototypes of 
vessels found in the early Mikel tombs of Mycenaean age The 
Italig culture here revealed fitted on not only to that of the early 
pile-settlements of the Po Valleg and the Lake dwellings of 
Switzerland, but might be traced to the Danube valley, to 
Thrace, and the Troad Amongst other parallel forms owl- 
like idols bearing a staong resemblance to those descriked by 
Dr Sé@hliemann from the site of Troy had been found by Padre 
Morell: of Genoa in one of the Finale caves —Dr H Colley 
March read a paper in which he sought to prove that the 
peculiar fe&tures of Polynesian ornament are due to a mytho- 
graphy which 1s, in the main, a symbolism of origin and descent 

lhus regarded, unattractive and bewildering designs are re- 
solved into emblems of divinity and demonstrations of lineage 

He tr&ced the evolfition and defined thg attributes of Tila, ex- 
plamed the nature of oromatuas and the meaning of unus, 
described the various methods of recording pedigrees, whether 
along a male or along a female line, and illustrated the mythical 
use of tapa and sinnet He discussed, as modes of orgtn, 
totemism, gemmation, and generation, of which Polynesian 
examples were given, te@bulated the kinship of the superior gods, 
set forth m fuil the Tane cult, especially m relation to the axe 
and the drum, and endeavoured, in conclusion, to account for 
the development of the complicated Mangaran adze 





EDINBURGH 


Royal Society, December 5 —-Sir Douglas Maclagan, Presi- 
dent, inthe chair —A fter an introductory address by the President, 
a note by Prof Cayley, on uniform convergency oft serieś, was 
read —Prof Tait communicated a note by Prof P H' Schoute, 
of Groningen, on the locus of a uniformly revolving line, which: 
always passes through a point moving uniformly round a circle, 
and which always dies ın a normal plane passing through the 
centre of that circle The degree of the locus ıs found by an 
elegant and very simple method —--Di C Hunter Stewart'gave ' 
notice of a paper on the further development of Kyeldaht’s - 
method of orgamic analysis The carbon, a$ well as the nitrogen, 
present can be deteimired by the same analysis in the developed 
method, and much smallei quantities than formerly of the sub- 
stance analyzed lead to results as accurate as those previously 
obtamed ~—-Prof Tait read a note on the division of space into 
cubes He givesa different, and more direct and short, solution 
by quaternions than that given by him some years ago 


PARIS 


Academy of Sciences, December 26 —M d’Abbadie in 
the chair —-Thermal elevation under the influence of injectiohs 
of soluble microbian products, by MM Bouchard and“ Charrin 
An elevation of temperature recalling that observed by Koch‘1s 
produced in a marked degree in tuberculous patients by injéc- 
tions of the toxic substances secreted by the pyocyanic bacillus 
-—Vessels and clasmocytes of the hyaloid ın the frog, by M 
Ranvier —Observations of Holmes’s comet (Nuvember 6, 1892) 
made with the great equatorial of the Bordeaux Observatory, 
by MM G Rayetand L Picart, report by M Rayet —Obser- 
vations of Swilt’s comet (1892, 1 ) made with the great equatorial 
of the Bordeaux Observatory, by MM G Rayet, L Picart and 
F Courty, report by M Rayet —On the laws of dilatation of 
fluids at constant volume, c efficients of pressure, by M EÈ 
H Amagat —-Observations of Holmes’s comet, made with the 
equatorial coudé (32 cm ) of the Lyon Observatory, by M G 
Le Cadet —New experimental researches on the personal equa- 
tion in transit observations, by M P Stroobant —On conju- 
gate systems and couples of applicable surfaces, by M A 
Petot -On infinitesimal deformation and Bianchrs associated 
surfaces, by M E Cosserat —On contiguous surfaces relative 
to the hypergeometrical series with two variables, by M 
Levavasseur —-Test for the convergence of series, by M A de 
Saint-Germain —Cniterton of divisibility by any number, by M 
Fontés —On the motion of a particle in the case of a resistance 
proportional to the velocity, by M Elliott —General form of 
the law of vibratory motion in an isotropic medium, by M E 
Mercadier Employment of springs in the measurement of 
explosive pressures If errors due to the inertia of the moving 
parts of the indicator aie to be avoided, the amplitude of the 
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tracing point must not exceed 1 mm ın the case of pressures 
used in modern firearms This necessitates carefyl reading wnh 
a microscope —On the decrease of temperature of the air with 
the elevation, by M Alfred Angot Experiments conducted 
on the Eiffel Tower indicate a decrease for each 100 m , be- 
tween the soil and a height of 16g m , ranging from o 6° in 
December to 1 46° in June Between 160m and 302m the 
decrease per room ranges from o 64° m Februagy to o 96° in 
October. At 300m the de#ease per 100 m. 1s on the average 
05° in winter, 06° in autumn, 07° m spring, and 9 8° in 
summer —On the temperature of the electric arc, by J 

Violle From calorimetric measurement$ made with a portion 
of the are light carbon detached from the hottest part during the 
passage of the current, the temperature of the arc, z e that of the 
volatilization of carbon, appears as 35c0°, assuming {he carbon 
to have its theoretical spectfic heat, o 52, at the higher tempera- 
tures This temperature of volatilization 1s constant, whatever 
the power employed —Remarks on high temperatures and the 
vaporization of carbon, by M Berthelot. ‘The vapour tepsion 
of carbon is quite appre@able even below volatihzation, which 
involves the reduction of a polymer to the monomolecular state, 

thus ın reality representing a chemical process Higher tempert 
atures than that of the arc can be attained by purely chemical 
means, such as the explo-ive combustion of a mixture of oxygen 
and cyanogen —On the equality of velocities of propagation of 
electric waves in air and along cond@&cting fibres, verified 
by the example of a large metallic surface, by MM. Ed 

Sarasin and L de la Rive —On nets of electric conduc- 
tors ; reciprocal properties of two branches, hy M Vaschy 

-On the enfeeblement of electromagnetic oscillattons 
with their propagation and their subsidence, by M. A Perot — 
Determination of the coefficients of self induction by means of 
electncal oscillations, by M P Janet —Doppler Bizeau’s 
method, exact and approximate formulz, evaluation of the 
error involved, by H de la Fresnaye —Magnetic properties of 
oxygen at different temperatures, by M. P Curie A series of 
measurements with oxygen compressed to 5 and to 18 atmo- 
spheres respectively gave identical results*at temperatures 
between 20° and 450° Within this range, the voleme 
coefficient of specific magnetization of oxygen varied 1n- 
versely as the absolute temperature The volume coefficient 
of magnetization of Mir at the ordinary pressure and at 
temperature ¢ is given by 10%, = 2760 x T-?, where T 
is the absolute temperature —On the rotatory power of 
quartz at low temperatures, by MM Ch Soret and C E 

Guye —On the fuston of carbonate of lime, by M A Joannis — 
Ammomniacal compounds derived from ruthentum sesquichloride, 
by M A Joly —On an 1odo-sulphide of phosphorus, by M L, 
Ouvrard —Action of bismuth on hydrochloric acid, by MM 

A Dute and R Metzner — Action of potash and soda on 
the oxide of antimony, by M H Cormimbceuf —Relation 
between the heats of formation and the temperatures of the 
point of reaction, by M Maurice Prud'homme —On the study 
of the chemical reactions in a liquid mass by the mdex of re- 
fraction, by M C Féry —On a provylamidophenol and its 
acetyl derivatives, by M P Cazeneuve —-Quantitative deter- 
mination of impurities in the methylenes, by M Er Barillot — 
Separation of micro organism» by centrifugal force, by M R 

Lezé —[ oss of nitrogen in manures, by MM A Muntz and 
A Ch Girard —Fermentation of manure, by M A Hebert — 
Drying-up of marshes in Russia, by M Venukoff —Chemical 
conditions of the action of ferments, by M J Effront —On 
trichophytia in man, by M R Sabouraud —-Evolution of the 
functions of the stomach, by M J Winter ~-On the histology 
of the organs attached to the male apparatus in Periplaneta 
orientalis, by M P Blatter —On the presence of a fossil Ara- 
hhacea and Puntederiacea in the coarse Parisian limestone, by 
M Ed Bureau —On a new geological map of the French and 
Spanish Pyrenees, by MM Emm de Margerie and Fr Schrader 
-~Differential motion of the ocean and the atmosphere , water 
tides and air tides, by M F de Saintignon —On the perfora- 
tion of the basaltic rocks of the Gulf of Aden by shingle; 
formation of a Giant’s Kettle, by M Jousseaume. 


DIARY OF SOCIETIES, 


LONDON 
THURSDAY, JANUARY 5 
OVAL INSTITUTION, at 3 —Astron my, cr Robert $ Ball, F R S 
LONDON [N;TITUTION, at 6 ~Jewish Wit and Humour The Rev the 
Chef Rabbi 


NO. 1210, VOL. 47] 


NATURE ` . 


Le a a 











. . 


[JANUARY 5, 1893, 
e 





? {4 TURDAY, JANUARY 7 
Rowan INSTITUTION, at 3 Astronomy Sir Robert S Ball, F R S 


SUNDAY, January 8 .. © 


Sunvav Lecture Society at 4—In Search of Pharach— Ancien} 


Egypt it. Temples Pyramids, M: numents, and Mummies (with Oxy- 
hydrogen Lantern Iilustrauons) Whitworth Walhs. 
e . 
. 
MONDAY, JANUARY 9 2 


« 

SOCIETY oF GHEMICAL INDUSTRY, at 8 —Qualitatrve Analysis of Colour- 
ing ig hg A G Green — The Prop ruon of Free Fatty Acids m Gal 
Cakes “Dr B Dyer —Further Noies on Nitrous Oxide a son Smuh 

ARISTOTELIAN SOCIETY, at 8—The Psychology of the Subconscious. 
A B utwo d 

LONDON INSTITUTION, at 5 ~Social Pictorial! Satire (Illustrated). G du 

aurier 


TUESDAY, JANUARY 10 


ANTHROPOLOGICAL INSTITUTE, at 8 30—A Centnbvtion to the E Fros 
Wey of Jersey Wr Andrew Dunlop - Pint of Cortaci between Old 
orld My fhs and Customs and the Navajo Myth, enutled “The Moun- 


. tain Chant” Miss A W Buckland A 


WEDNESDAY, JANUARY 1x 


GEOLOGICAL SOCIFTY, at 8 = Varichte of he Lleynard Associated Volcan? 
Rocks Miss Rasin (Communicated by Pry 1 G Ronney F RS} 
On the Petrography «f the Island of (apraja  Hamalton Emmons, 
(Communicated by Se Archibald Geikie, For Sec R S 


THURSDAY, JANUARY 12 


MATHEMATICAL Society, at 8 + On the Ayplicati n of Clifford's Graphs 
to Ordinary Binarv Quantes, 2nd Part, Semir variante Jhe President 

INSTITUTION OF ELFCTRICAL ENGINEERS, at 8 ~b xpernmental Researches 
on Alternate-Current ‘Transformers Prof J A Flening, FRS 
(Discussion ) 

Lowp N Inssitution, at 6 ~ Electric Lighting (x) Generation of Electric 
Currents Prof Silvanus Thompson, F R S 


‘FRIDAY, JANUARY 13 e 


PuvsicatrgSocrgty, at 5 ~ Upor Science Teaching F W Sanderson 
AMATEUR Scientiric SOCIETY, at 8 Geology in 1892 A M Davies — 
Recent Developments in the Metallurgy of Gold 1 K Rose 


SATURDAY, January 14 
Rovar Boranic Society, at 3 45 





CONTENTS. 
Scientific Worthies, XXVIII —Sir Archibald Geikie 


PAGE 


(With Portrt) By Prot A de Lapparent 217 
Shaking the Foundations of Science 220 
Sound and Music 222 
Gerlands Ethnological Atlas By Dr Edward B 

Tylor, FRS š 223 
Our Book Shelf — 

Marun > ‘Castgrologia , or, The History and Tradi- 
tions of the Canadian Beaver” . .. 224 
Ball ‘An Atlas of Astronomy ” m a 225 
Letters to the Editor — 
Vector Analysis —-Prof P G Tait : 225 
Measurement of Distances of Binary Stars —Prof 
Arthur A Rambaut 226 
December Meteors (Geminids) —W F Denning 226 
The Earth’s Age Bernard Hobson, Dr Alfred 
Russel Wallace neers « 226 
Ancient Ice Ages —] Lomas 227 
Printng Mathematics —Dr M J Jackson 227 
The Teaching of Botany —Dr D H Scott 228 


The Origin of the Year IV By J. Norman 
Lockyer, F RS . 228 
Proposed Handbook to the British Marine Fauna 


By Prof W A Herdman, FRS 231 
Notes . . . : 232 
Our Astronomica! Column — 

Comet Holmes (November 6, 1892) , rae 235 
Comet Brooks (November 20, 1892) . 235 
The Spectrum of Comet Holmes , 235 
The Recent Opposition of Mars . 235 
Geographical Notes . 235 

he International Zoological Cor gress at Moscow 2236 
A Botanist’s Vacation ın the Hawaiian Islauds, By 

Prot bD H Campbell, 236 
Societies and Academues . * 237 
Diary of Societies oo 24> 





THURSDAY, JANUARY 12, 1893 





AMERICAN MECHANISM 


Modern Mechanism Edited by Park Benjamin, LLB, 
PhD = (London and New York Macmillan and Co „e 
1892 ) ~ 

T3 order to appreciate this volume thoroughly, it 1s 

necessary in the first instance to consider the ason 
for its existence Appleton’s “ Dictionary of Engineering,” 
an American book, was published in the year 1851, 
° 
and was the first to gather in cyclopedic form descriptions 
of products of American mechanical mdustry Some 
thirty years afterwards ıt became necessary to bring the 
work up to date, and its corfiplete reconstruction Was de- 
cıded upon The editor observes that no previous work 
of a technical character had so signally, and so quickly, 
demonstrated its own usefulness, it rapidly became a 
recognized standard Of American mechanical practice 
Owing, however, to the great progress made in mechanical 
invention, and the marvellous rapidity with which electrical 
rscience has advanced, a new record of the results has 
become necessary, and hence the present volume 
The hst of contributors includes the names of eminent 
men, well known in this country for their high attan- 
ments in the different branches of mechanical and 
electrigal engineermg, forming a sure guarantee that 
the mformation to be gleaned from the pages 1s valuable 
and accurate It would be impossible in the space af 
our disposal to notice more than a small part of 
the contents Some interesting information is to be 
found on the subject of aerial navigation, more particu- 
larly the interesting experiments being carried out by Mr 
Hiram 5 Maxim Commenting on Prof Langley’s state- 
“ment, that with a flymg machine the greater the speed 
the less would be the power required, Mr Maxim says 
“In navigating the air we may reason as follows if 
we make no allowance for skin friction and the resistance 
of the wires and framework passing through the air— 
these factors being very small mdeed at moderate speeds 
as compared to the resistance offered by the aeroplane— 
we may assume that with a plane set at an angle of I in 
10, and with the whole apparatus weighing 4000 pounds, 
the push of the screw would have to be 400 pounds 
Suppose, now, that the speed should be 30 miles an 
hour, the energy 1equired from the engine m useful 
effect on the machine would be 32 horse-power (30 
mules = 2640 feet per minute, 2640X400 
33,090 
per cent for slip of screw, 1t would be 38 4 horse-power 
Suppose, now, that we should increase the speed of the 
machine to 60 miles an hour, we could reduce the angle 
of the plane to rin 40, instead of 11n 10, because the 
lifting power of a plane has been found to increase in 
proportion to the square of its velocity A plane travelling 
through the air at the rate of 60 miles an hour, placed at: 
an angle of 1 ın 40, will hft the same as when placed at 

I in 10, and travelling at half this speed The push of 

the screw would therefore have to be only 100 pounds, 

andat would require 16 horse-power in useful effect to 
drive the plane Adding 10 per cent for the ship of the 
screw, instead of 20, as for the lower speed, would 
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increase the engine power requn&d to 17 6 horse-power 
These figures, of course, make no allowance for any loss 
by atmospherec friction Suppose Io*per cent. to be 
consumed #h atmospheric resistance when the complete 
machine was moving 30 miles an hour, it would then 
require 422 horse-poweg to diive ıt Therefore at 30 
mules an hour only 3 84 horse-power would be consumed 
by atmospheric fiction, while wth a speed of 60 miles 
an hour the engine power required to overcome this 
resistance would increase eightfold, or 30 7 horse-power, 
which,eadded to 47 6, would make 48'1 horse-powe1 for 
6o miles an hour” 

Mr Maxgm goes on to observe that his experiments 
show that as much as 133 pounds can be carned with 
the expenditure of 1 horse-power, and under cei tain con- 
ditiong as much ag 250 pounds. It will be evident, there- 
*fore, that the question of motors ® all important, and 
thet the total weight per horse-power developed must be 
aslow as possible It 1s stated that the greatest force can 
be obtained from a compound high-pressuie steam 
engine using steam at,200 to 350 pounds pressure, and 
such engines have been constructed weighing 300 
pounds , the horse-power of these engines 1s not stated 

It will be interesting to watch the outcome of these 
mvestigations They indicate that much information is 
being accumulated, ana that sooner or later a successful 
aerial machine will be forthcoming 

The guestion of armour plates has long vexed the soul 
of the British Admuralty , many very costly tials have 
been carried out in order to find the most suitable plate 
for the service ° All these data have probably been 
known ın the States, and that country must have benefited 
by them Under this heading we find much information 
in the book, American experiments beufg quoted and ilus- 
trated Naturally, the Americans wish to make their own 
plates, and wisely endeavou to do so by rolling only, to 
do without the heavy expense of forging These experi- 
ments show that the high-carbon nickel Harveyed plate 
is undoubtedly the best plate ever tested As a result of 
these trials, orders have been placed for plates for the 
cruisers under construction An excellent full-page 
engraving is g.ven of the US armoured battle ship 
Judiana, and to judge by the blackness of the smoke she 
1s not using Welsh coal! The article on steam boilers 
1s well written, and very complete, containing much 
useful information Among the many types of boilers 
illustrated there 1s a good piint of the Yarrow torpedo 
boat boiler We miss. however, the familiar Thornycroft 
boiler, and note an American water tube-boiler for fast 
launches very like the Thornycroft ın the arrangement 
of the tubes 

The boilers for marine purposes are purely of the 
British type, and there 1s nothing of importance to note 
on this subject beyond the many experimental results 
recorded 

Further on in the book there 1s an interesting descrip- 
tion of railway-car heating We are told that car-heating, 
in the usual acceptance of the term, has come to mean 
the heating of railway cars by the use of steam from the 
locomotive ‘This ıs important, showing as it does the 
direction m which American railway companies are 
moving in the solution of a problem at present occupying 
the best attention of engineers in this country Gener- 
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ally, we are told, the systems consist of a separate hot- 
water circulating system in each car, ın connection with 
a heater, fed by stgam from the locomotive§ by a con- 
tinuous train pipe running the length of the train, and 
coupled together between the ears by flexible hose-p:pes 
and universal couplings , the Sewall steam coupler, being 
generally used Anothew important railway necessity 1s 
the continuous brake Under this heading the latgst form 
of Westinghouse quck-action aujomatic brake is de- 
scribed In the original design the biake ıs applied by 
the engme-driver allowing a little air to escape from the 
train pipe, lowering the pressure, and thus applying the 
brake by the automatic action of the triple valves It 1s 
evident that the vehicle next the engine will feel this 
reduction first, and its triple valve will work before that 
on the second vehiclt, and so on 
length this very slight difference in time between éhe 
brake’s application on each vehicle 1s of httle consequence, 
but when this automatic brake 1s fitted to a long goods 
train it becomes a serious matter The length of a goods 
train of fifty American cars 1s 1900 feet, and the brake 
should act instantaneously to be perfect The new triple 
valve 1s itself designed to discharge air from the train 
pipe, so on the driver opening the driver's valve, allow- 
ing air to escape to apply the brakes, the reduction of 
pressure operates the triple valve on the first car , this lets 
out more air, and so on through the train, the krake on 
the last car, 1900 feet away, being operated in 2 § seconds 
after that on the first car 

The vacuum automatic brake is not Geseribed or illus- 
trated This brake is now being more and more brought 
mto use and for general purposes ıt appears to be simpler 
and less lable to get out of order than 1ts competitors 

A considerable part of the volume is taken up with the 





applications of electricity, for hghtmg and motive power 
purposes generally Ondynamo electric machinery much 
has been written and well illustrated The reader 1s 
taken step by step from the rudiments of the subject to 
its latest applications, from a description of armatures to 
the arrangements of the field-magnets, then to the vary- 
ing designs of dynamos, including most of the known 
machines The same may be said on the treatment of 
the electric motors Under the head of the transmission 
of power there is more useful information to be found, 
this being all the more interesting, because of the pro- 
posed use of electricity as a means of transmitting some 
of the power of Niagara to distant towns There is, how- 
ever, something wanting under the heading of electrical 
measuring instruments The only ones mentioned are 
Weston’s volt and ammeters At the present time the 
street tramways of this country are in an uncertain stage 
as far as motive power 1s concerned , horse-power 1s 
admuttedly expensive, the steam locomotive seems to 
have got into disrepute, the cable and electric traction 
appear to be struggling for the mastery It 1s interesting 
therefore to read the memoir on electric traction m this 
volume The accumulator system 1s just described, but 
the overhead cable or trolley system takes up the greater 
part of the space, so ıt 1s safe to assume that the latter 1s 
more generally in use, the principle of which is as fol- 
lows the current starts from the positive brush of the 
dynamo, passing out to the main conductor, suspended 
over the middle of the track, and along this conductor 
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| im the case of the Wootten, may in some cases exceed 


@ntil ıt reaches the point where the trolley of one of the 
rfotor cars ıs ın contact Here it divides, and a portiom 
passes down through the trolley to „the motors, and 
thence to the rails forming a return lead to the negative 
brush of the generator The main portion of the 

current passes on tq feed other cars upon the line in the 
same manner, each car taking the quantity of current 
necessazy to develop the required power There are*at 
the peesent time nearly 500 electric railwaysin America, 
and taking the results of twenty-two electric trolley lines, 
we find that the expenses vary per car mile from 22 99 
cents to 7 89 cents, the highest and lowest respectively. 
A view 1s given of the electric street railway at Washing- 
ten, DC , the overhead conductors being not at all 
unsightPy ° 


On trains of ordinary®}. On electric welding there ıs algo much information, 


the Thomson process being very fully described It 
consists briefly in completing the electrical circuit 
through the parts to be welded tégether, the resistance 
being sufficient to heat the parts so as to weld them, this 
being assisted by pressure 

The Bernado process 1s not described , in this process 
the work to be welded ıs connected to one terminal of 
the dynamo The positive terminal being connected 
with a carbon rod, heldin a portable insulated holde: , 
the carbon rod ıs then placed on the work, and 1m- 
mediately withdrawn slightly, thus forming an atc, 
where, the metal melts, and with skill much can be 
‘done, 

The locomotive practice in America has long been of 
interest to locomotive engineers in this country, owing to 
the many differences ın design and practice A very 
good résumé of American practice 1s to be found in the 
memoir under this heading A useful table ıs given 
showing a few leading dimensions, weights, &c , of typical’ 
enginesin use Take, for instance, the express passen- 
ger engine, a four-coupled bogie engine, the cylinders 
being 20 inches ın diameter and 24 inches stroke The 
driving or coupled wheels are 72 to 78 inches in diameter. 
The weight on coupled wheels is 75,000 pounds (33 48 
tons), the total weight of the engine being 116,000 pounds 
(51 78 tons), and that of the tender 72,000 pounds (32 14 
tons Comparing these data, we find that the American 
engine 1s heavier than an 18x26 cylinder British engine 
and not so powerful, assuming equal steam pressures ; 
the tender is light in a similar comparison, probably 
carrying less water The reputed weight of trains hauled 
given in the table is of little use, because the speeds are 
not given, and for this reason comparisons cannot be 
made 

The paragraph on locomotive boiler construction 1s 
far too short, many interesting details might have been 
added It ıs stated that the circular smoke-box tube 
plate is a conspicuous difference between the practices 
of the two countries, beg purely American, whereas 
the Midland Railway Company have, amongst others, 
used the arrangement for some time Owing to the 
enforced use ol anthracite coal in certain parts, many 
peculiar designs of locomotive boilers have been used, 
the Wootten boiler being probably the most common. 
All, however, have particularly large grate areas, which, 


76 square feet, or four times the area of the grate of 
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recent British engines 
engine of this type, as well as a full-pake engraving Q 
a compound locomotive with a similar boiler This 
compound 1s*very different from the Webb or Worsdell 
engines common in this country, being the design of the 
superintendent of the Baldwin Locomotive Works The 
cylinders are outside the frames—thete ere two on each 
side, viz one high-pressure and one low-pressure The 
distribution of the steam being effected in each “pair by 
one piston valve, each pair of pistons 1s connected to 
one crosshead, coupled in the usual way to the wheels 

A compound engine of the “ Webb” type 1s also ilus- 
trated This engine was constructed to Mr Webb’s 
designs in this country for the Pennsylvania Railway in 
1889 Itis stated that the results of experiments,skowed 
a saving of fuel over the ordinary engine of from 20 to 
25 per cent ° 

This book 1s so full of interesting matter of so varied 
a nature that ıt would be possible to prolong this notice 
far beyond the space available Take, for instance, 
agricultural machinery, the Price ploughing outfit 1s 
typical of the rest, consisting of a traction engine drawing 
four gangs of three ploughs, the twelve ploughs cutting 
eleven feet wide The subject of milling tools ıs also of 
interest, because it 1s only during the last few years 
British engineers have used this means of shaping 
metals, the system having been brought into general use 
in the States 

Under the head of the manufacture of steel all the, 
usual processes are described, Weare informed that the 
Whitworth compression process 1s only partly successful 
in the formation of sound ingots , with this statement we 
cannot agree, the Whitworth steel ingot after com- 
pression 1s certainly sound throughout 

Taking into consideration the great mass of informa- 
tion contamed in the goo odd pages of this work, and the 
general excellence of the matter accumulated, ıt 1s only 
just to congratulate the editor on the completion of a 
work which must prove useful to many, and which should 
find a place in all technical hbraries The volume goes 
far to describe modern American mechanism, exhibiting 
the latest progress in machines, motors, and the trans- 
mussion of power 





SEEDLINGS 
A Contributzon to our Knowledge of Seedlings By the 
Right Hon Sir John Lubbock, Bart, MP,FRS, 
DCL, LLD, with 684 figures ine text In two 
volumes (London Kegan Paul, Trench, Trubner 
and Co, Ltd, 1892) 

EEDS and seedlings have occupied the attention of 
Sir John Lubbock for a somewhat lengthened 
period They have formed the subject of various com- 
munications, on hts part, to the Journal of the Linnean 
Society and other publications In the present volumes, 
modestly styled a “contribution,” he gives us the details’ 

upon which his inferences have been founded 
The physical and chemical aspects of germination are 
entirely passed over, but the morphological phenomena 
are freated with a fulness never before attempted The 
author has availed himself of the resources put at his dis- 
posal by the authorities at Kew, where the larger propor- 
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An illustration 1s given of an 





tion of the seedlings described wert enon expressly for the 
purpose The Natural History Museum and the Cam- 
bridge Botanic Gardens have also been requisitioned, and 
much help has been rendered by capaBle assistants, whilst 
the services of Sir Joseph Hooker and Mr Rendle, in look- 
ing over the proof sheets, re duly acknowledged A work 
of such dimensions, crewded with detail, could hardly have 
been produced without such zealous co-operation Never- 
theless ‘unity of plan and uniformity of treatment are 
conspiquous throughout, and thus comparison is readily 
effected i 

Some previously published papers ın the Journal of the 
Linnean S8ciety, dealing with the causes which deter- 
mine the form of leaves and cotyledons, are reprinted 
as the introduction to the treatise The conclusion 


thereir? arrived at*is that the form,of the embryo, and 


especially that of the cotyledons, 1s essentially influenced 
bythe form of the seed On p 78 the author begins 
the detailed examination of seedlings taken from almost 
all the orders of flowering plants Five hundred and 
thirty succeeding pages in the first volume, and five 
hundred and eighty-eight in the second volume, are thus 
occupied This httle bit of statistics will serve to show 
the amount of detail which 1s contained within these 
volumes The plan adopted ıs to give, first of all, a 
general sketch of the principal modifications exhibited 
by the fruit and seed in each order Then follows a 
more détatled description of the seed and of the seedling 
plant in various representatives of the order As these 
descriptions are identical in plan throughout, they are of 
greatevalue to the student of comparative morphology 

Naturally some orders are much better represented 
than others, but sometimes the omassions are rather 
unfortunate In the genus Araucaria, for instance, 
seedling representatives of which are common in botanic 
gardens and nurseries, the diversities in the form of the 
seedling and ın the mode of germination are very remark- 
able ‘ Characters” derived from the seedling plant 
have been recognized as of the highest importarce for 
classificatory purposes since the time of John Ray 
(1682-1703) ? 

But whilst this 1s generally the case, such extraordinary 
exceptions as that mentioned in Araucaria are very 
noteworthy, and not less so because the genus in ques- 
tion is one of the very oldest of which fossil botamists 
have cognizance 

Myrtaceze and Sapindacez are remarkable for the ex- 
tremely diverse character of the embryo in different genera, 
and of which due note is taken in Sir John Lubbock’s 
book In Rosaces, on the other hand, the diversity 1s 
much less, nor 1s there) any important morphological 
difference in the seedlings of the great order Composite, 
and scarcely more in Umbelliferee, so far as they are known 
These are facts of great significance with reference to the 
theories of inheritance and relative antiquity of groups 


x It may not be without interest to cite what Ray says on this matter =- 
“ Ploriferas dividemus in azcotyledones quarum semina sata bint» folus 
anomalis seminahbus dictis, que cotyledonum usum præ tant, e terra 
exeunt vel ın binos saltem lobos dividuntur, quamvis eo~ supra terram folt- 
orum specie non efferant , et #eonocotyledones quæ nec foha seminala bina 
efferunt nec lobos binos conduat” ‘Thus Ray not only recognized the pre 
sence of oneorof :wo cotyledons, but also their nature and their ept- or 
hyp geal condiuon As Ray has been mentioned, ıt 1s cer ainly not inap- 
propriate to allude to Grew also, for the first chapter of his “ Anatomy of 
Plants’ (1682) and the whole of the fourth book 1» devoted to the seeds 
and seedlings and in perusing them the reader will perceive that Sir John 
Lubbock has ina few cases been anticipated by his celebrated predecessor 
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The gradual eyolution of the perfect plant from the 
seedling 1s indeed a subject of great interest to the phylo- 
genist, although it 1s difficult—nay, impossible—to separate 
those appearances which are merely hereditary from 
those which are the result of varying outward conditions, 
the more so because analogous conditions myist have n- 
fluenced the ancestors uf past times even as they affect 
their successors now . 

Amid such a mass of detail ıt isedifficult to pick out 
points worthy of special note We select two only out of 
many scores that might be mentioned Some Onagrads 
are remarkable for the mtexcalary growth which takes 
place in the cotyledons, of which several illustrations 
re given in Sir John Lubbock’s ‘book They call to 
mind the eaperiments of the late Pro? Dickie, who, by 
suppressing the plumule of seedling castor-oil plants. 
succeeded in inducing the cotyledons to continue théir 
growth and to assume dimensions much greater than that 
which 1s habitual to them 

The small tubercles on the root & Myrica californica 
(vol u p 523, Fig 663) have, so far as we know, 
not previously been observed The author compares 
them to those found on Alnus cord:folta, and ıt would be 
imteresting to ascertain whether these outgrowths are 
caused by an organism analogous to Schenzza ali, as 
described by Woronin, or to that which induces the 
peculiar tubercles on the roots of Leguminos, recently 
studied by Prof Marshall Ward 

Monocotyledons generally have begn rather badly 
treated by the author, although such genera as Potamo- 
geton, Aponogeton, Orontium, and other Aroids, and 
Palms (of which naj a single illustration ıs given) would 
have furnished examples at once interesting and easily 
accessible 

The work includes nearly seven hundred illustrations, 
faithfully executed, and very valuable tothe student The 
bibhography, ın spite of its occupying no fewer than thirty- 
eight pages, 1s the weak part of the book Some ofthe most 
importantreferencesareomuitted,and wholeseries of species 
whose mode of germination has been recorded and some- 
times figured, have been passed over This only shows 
how colossal has been the task which Sir John Lubbock 
has set himself We do not think the worse of the sun 
for having a few spots on his disc, nor are botanists at all 
likely to disparage this work because further research 
might have added a few more illustrations As 1t 18, ıt 
forms one of the most substantial and important con- 
tributions to botanical literature that have ever emanated 
from the press It must continue to be a standard book 
of reference for generations, and ıt will, we hope, stimulate 
observers, according to their several opportunities, to 
prepare similar monographs on the various organs of 
plants MAXWELL T MASTERS 





EPIDEMIC INFLUENZA 

Epidemic Influenza a Study im Comparative Statistics 

By F A Dixey,MA,MD (London Henry Frowde 
and H K Lewis, 1892) 

AC an epidemic disease has visited a country, 

when the pathologist and practical physician have 

had their say, there still remains the work of the statisti- 

cian to be done It is his province to sum up the results 


NO. 1211, VOL. 47] 


—— a 





£ the visitation en the clear hight of hard figures, and to 
trace its onset and decline ın mathematical curves Such 
work ıs of value in more than one directron «It preserves 
for future generations a definite record of an epidemic of 
greater precision than the impression left on the mind of 
he physician jt enables a comparison to be drawn 
between our own experience and that of other countries 
by the sting and sorting of facts which it necessitates it 
may Rad to the discovery of relationships with allied 
diseases which may prove of no small value to the 

athologist d 

This work has been done for influenza by Dr Dixey in 
a very thorough and painstaking manner from the material 
collected undgr the supervision of the Regıstrar-General 
It say? {puch for the completeness of our registration 
gystem in London, that it 1s posssble to compile from 
them such tables and curves as those with which we are 
presented in this work, nor are such materials avail- 
able from any other city ın Europe The only cities 
whose statistics have been found by Dr Dixey sufficiently 
accurate for comparison with our own are Paris and 
Berlin 

Dealing first with the epidemic of 1889-90, he 
shows ın Table 1 the nse and progress of the disease 
in London, as mdicated by the weekly returns of fatal 
cases, grouped according to the seven age periods adopted 
in the official returns Table 2 gives us, so far as the 
returns, of the period permit, the similar figures for the 
épidemic of 1847-48 The similar characters of the two 
epidemics are strikingly illustrated in both we see the 
same extreme suddenness of rise, and the same features 
of decline, rapid at first, but becommmg gradually slower 
during the succeeding months In the next two tables 
are included similar figures for Paris and Berlin, and in 
these, and in Table 5, the author gives an analysis of 
the meteorological conditions accompanying the rise and 
fall of the epidemic in the three cities These are of 
interest as showing how little influence the weather had 
on the course of the disease as a whole 

In the tables which follow—which are perhaps of 
greater interest than any of the others Dr Dixey has 
compiled—the effects which influenza has exerted on 
the mortality from other diseases in London and other 
cities are shown These effects are of two kinds in- 
fluenza may aggravate the mortality of pre-existent dis- 
ease such as phthisis or heart disease, or diseases such as 
bronchitis or pneumonia may occur as complications of 
influenza ‘and swell its death-roll It ıs interesting to 
observe that whereas in 1847-48, which was ın all respects 
a more fatal epidemic than that through which we have 
Just passed, bronchitis showed the most extreme de- 
parture from the normal mortality, pneumonia holds that 
place in the late epidemic, while bronchitis falls into the 
second rank In this connection may be mentioned a 
point of much interest illustrated in Tables 10, 11, and 12, 
which deal with the age incidence of influenza and its 
concomitant diseases It 1s possible to draw curves 
showing the special age incidence of each, and each 
ecurve has its own special features Now during an 
influenza epidemic the pneumonia curve 1s found to be 
modified so as to take on some of the characters of the 
influenza curve, thus affording corroborative evidence of 
a conclusion already reached both in this country and in 


January 12, 1893 | 
o_. 





Germany, that influenza may occur sometimes as ag 
apparently primary pneumonia e 

The remaining tables deal with the data afforded b 
the epidemics Qf 1891 and 1892 in this country and 
abroad That of 1891 ıs shown to have been much more 
fatal, especially at advanced periods of hfe, than that of 
1890, while that of 1892, here treated of with less fulness 
tlfan the preceding, seems to have been of still greater 
severity Those who would follow Dr Dixey “ingo the 
details of these outbreaks must study the work for them- 
selves It is a contrition to statistical literate of 
very great value, and will save an infinity of labour to® 
those engaged in the study of influenza 

A word of praise must be bestowed ın conclusion upgn 
the graphic charts with which the tabl@s hav@ been 
illustrated, those in, particular which deal ‘vith the 
mortality curves from influenza and its allied diseases 
These have been calculated and mapped out as per- 


centage deviations from the mean, and show the main ! 


facts at a glance ın a way which mere columns of figures 
failto do Those also which illustrate the age incidence 
of the diseases ın question are of great value 





OUR BOOK SHELF 


An Elementary Text-Book of Hygiene By H Rowland 
Wakefield (London Blackie and Son, 1892 ) 


THE appearance of yet anothe: elementary text-book 
upon the subject of Hygiene has the effect of aggr@vating 
the enzbarras de richesses which already obtains ın this 
department of study, one is therefore justified ın ques- 
tioning the utility of the present volume, and on reading 
in the preface that itis adapted to the reqmrements of 
the Science and Art Department, there 1s all the more 
matter for surprise at 1ts appearance in the face of three 
other publications—each better than the present—which 
have been written to meet the same end 

The manual is well printed and concisely written, and 
a surprising amount of matter 1s condensed within its 
tiny compass This latter fact, however, 1s not entirely a 
matter foi congratulation, for apart from making the book 
“dry reading,” ıt must have the effect of rendering ıt in 
many places difficult of comprehension to those for whom 
it 1s intended, ze those who approach the subject with 
no prior knowledge whatever 

And thus ıt comes about, that in less than 200 small 
pages the whole range of Hygiene 1s surveyed, including 
chapters upon Eyes and Sight, School Hygiene, House 
Sanitation, Personal Hygiene, Parasites, Infectious Dıs- 
eases, Accidents and Injuries 

Though the material given has been on the whole well 
selected and carefully compiled, the work 1s a little un- 
even , one finds seventy-three pages devoted to “ food,” 
whereas “ water” is dismissed in seventeen, and ‘sewage 
and its removal” in eleven 

Here and there ıs evidence of the fact that the author 
is not of the profession to which Hygiene holds a filial 
relation, and that he was not quite at home with some of 
the departments of the subyect—even in their elementary 
form—which he had set himself the task of handling, 
the very few errors and ambiguities which this fact 1s 
accountable for, are, however, too trivial to much affect 
the general accuracy of the book 

The small work will doubtless suffice for the examina- 
tion requirements of those for whom it ıs mtended, but, 
the brevity and superficiality of treatment which 1s so fre- 
quently apparent within its pages, will not justify one in 
recommending it to those who wish to lay a good and 
useful foundation for a study of the science of Hygiene 
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Ostwald’s Klasstker der Exakten* Wissenschaften Nos 
38-40 (Leipzig W Engelmann) , 


WE are giad to note the addition of three volumes to 
this admirable series No 3815 the*second part of the 
original account of the photochemical researches of R 
Bunsen and H E Roscoe (1855-59) The other volumes 
are tyanslations of a paper by Pasteur on the minute 
organic bodfes in the atmosphere (1862), and of papers 
by Lavoisier and Laplace on heat (1780 and 1784) In 
all the Volumes there are figures in the text 
(d 


LETTERS TO THE EDITOR 


| [The Editor does not hold himself responsible for opinions ex 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the wreters of, rejected 
menuscrepls intended for this or any other part of NATURE 
No notice ts taken of anonymous columunicatrons } 
Geographical Names 
As the names of places given to the public with the 
+ authority of the Geographical Society of London are very apt to 
be accepted by geograpkers and be ultimately inserted in atlases 
and works on geography, I have to call attention to the para- 
graph ‘* Nomenclature of the Karakoram Peaks,” under ‘‘ Geo- 
, graphical Notes,” p 857, in the December number of the Pro- 
ceedings of the RG S, 1892, which I have lately read It 18 
to be regretted that so much reliance and importance has been 
placed on what a native drew on the sand, and the names he 
gave to various peaks Natives are not always to be depended 
upon, not even when the topographical features are in sight, and 
unless werified from other and independent information, the 
names they give cannot be implicitly trusted and placed on 
record, as 1s so well exemplified in this case The traveller 
must also have a cqnsiderable knowledge of the native languages 
or hegmay be very much misled As fortunately I know both 
the places bearing the names given for two very conspicuous 
peaks, it may not be too late to prevent these names thus put 
forward from beng accepted and perpetuated ‘‘Skeenmung’’ 
or ‘*Skinmang” is the name of a comparatively level piece of 
somewhat grassy ground at the great bifurcation of the Punmah 
Glacier, the name itself 1s expressive and 1s derived from 
t Skeen” an ibex, and “ Mang,” a level place m Baltı = Marg, 
Kashmin, Jfazdan Hiındustanı—which disposes of it as a likely 
designation for a peak 
Next we have “ Chirmg” given as the name of Kz, the 
second highest peak in the Himalayas, quite as inaccurate, for 
it happens to be the name of another camping spot or bivouac 
at the end of a spur and about halfway between Skeenmang and 
the Mustakh pass, as used about the period I was there (1860) 
It 1s situated just above a very narrow part of the glacier, where 
its aclion 1s most marked on the rocky sides *“ Chzrwa”’ in 
Hindustani 1s to rend, tear, and Chiring Gause 1s the name of 
all that portion extending six miles up to the main watershed 
H H Gopwin-AusrEen 
Shalford Park, Guildford, January 7 


The Weather of Summer, 


THE number of days with rain, m summer, at Greenwich, 
durmg most of this century, has been subyect to a pretty regular 
fluctuation The curve (om 1825) having been smoothed by 
means of five-year averages, we obtain that shown in the dia- 
gram And putting with it a curve of sun-spots, we find a 
strikingly definite correspondence (somewhat “‘ lagging” in char- 
acter) throughout at least four of the sun-spot cycles, the ram day 
maxima coming soon after the sun-spot maxima, and rain day 
minima soon after sun-spot minima In recent years, how- 
evel, the curves appear to have got out of step (so to speak) 
with each other, so that, e g we find a rain day maszni in 
1880, two years after the sun-spot weet of 1878, and a rain 
day menmun. in 1885, two years after the sun-spot maxmur 
of 1883 

I do not remember to have seen the facts of our summer 
weather put in this way But it 1s well known that, ın the dis- 
cussions which arose some time ago about sun-spots and 1ain- 
| fall, there appeared some reason to believe that m the period of 
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those four earlier sun-spot cycles, at least, we had had, on the 
whole, wetter years about sun-spot maxima*than about the 
minima A good deal was written on the subject das your own 
columas show) in the’seventies , and the data used seem to have 
been generally those of annual rainfall Of late, apparently, the 
matter has attracted less notice , for the redson (I suppose) that 
the correspondence referred to has not been maintained, and 
recent facts have seemed rather against® the thedty of a causal 
relation between the two orders of phenomena 

Thus the teaching of the curve here given appears to har- 
monize, in general, with known facts about annual rainfall Ido 
not propose to try and weigh the data so far as theyemay be 
considered to favour the theory just indicated (earher and greater 
part of the curve), nor the data which may be considered 
adverse (in the short, later part), It seems to me that the curve 
may be usefully studied ger se, apart from any relation to sun- 
spots Thus we might note the fact that all those maxima 
where our summers have got to a turning point from wet to dry 
have been quite near the beginnings of the tlecades The dates 
are 1830, 1839, 1850, #861, and 1880 The curve ends at 1890° 
(the final point representing, of course, 1888-92), and the p@si- 
tion of this point, together with the date, seem to warrant our 
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Smoothed curve of rain daysın Summer at Greenwich, with curve of 
Sun-spots 


looking for an early descent of the curve, anda commencing 
sene of (on the average) drier summers than we have had 
ately 

We might also note that the minima ofthe curve have ranged 
from the fives to the eights Thus we have, 1827, 1835, 1845, 
1857, 1868, 1885 Should the recurrence contmue, we might 
look for the next minimum about 1895-1898 Of course there 
may be difference of opinion as to the strength of the presump- 
tion here afforded for such a forecast, and no good reason 1s 
offered (beyond experience) why the curve should now take the 
course roughly indicated. 

Itas not at vanance with the above view that there is reason, 
it would appear, to anticipate soon a series of wetter years In an 
article contributed to the Zemes of October 22 last year (cited in 
NATURE, vol xhv p 630) Mr Symonssays ‘‘ There 1s no doubt 
that since 1887, at all events, the rainfall over England has 
been much below the average , and a consideration of all the 
facts leads to the conclusion that such a period of scarcity is 
very likely to be followed by one of abundance, and that the 
coming few years will probably be more rainy than those re- 
cently experienced, although possibly the increase will not 
occur in the summer months—at a time when it would be most 
noticed ” ABM 





*‘Aminol ” 


MY attention has only now been called to the letter of Dr 
Klein, which appeared in NATURE, anre, p 149 

To the remarks referring to “ Aminol’’ (with Periodate I am 
in no way concerned) I desire, with your kind permission, to 
make the following reply, as they contain maccuracies which, 
1f not corrected, must do me injury 

The samples of ‘‘Aminol” alluded to by Dr Klem were 
sent by me to a number of medical practitioners who had kindly 
consented to give ıta trial The strength of the samples was 
I im 5000 
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® Dr, Klem has*carried out between September, 1890, and 
March, 1891, five separate consecutive series of experiments 
with  Aminol,” with the object of testingats applicability to 
the treatment of certam external disease processes His re- 
sults are recorded in a report, the summary and conclusions of 
which were published last year with his full approval The 
strength of solution employed m the first four series (which were 
only of a tentati¥e nature with a view to arrive at a proper 
strength of solution for practical application) was 1 m 6000 pen 
the fifthesertes a solution of the strength of 1 600 was used. 
Dr J@lein’s letter leads one to suppose that he operated only 
with the latter strength. 

The pathogenic germs selected for testing the power of the 
disinfectant were spores of Baczl/us anthracis, sporeless 
Bacillus anth acts, Staphylococcus aureus, Bacillus diphtheria, 
and Streptococus erysipelatis Amongst the results obtained 

ith the solution of the strength of r ın 6000 his report men- 
tions the follo@ing + In Senes ]V , “ On Staphylococcus aureus, 
which rgay be taken as the most resistant microbe amongst 
ethose associated with surgical and other external disease pro~ 
cesses, the ‘*Aminol” solution (1 ın 6000) did produce an 
effect, though a limited one, after two hours already, and after 
twenty-four hours destroyed the mycrobes” In Seres I + 
«£ Aminol’ solution (1 in 6000) kills the Bacel/us dephtherza m 
two hours This was confirmed ın Series IJI ” Tr this con- 
nection ıt deserves to be noted that I possess already ample 
evidence, which will be published ın due course, of conspicuous 
successes obtained im practice not only with the solution of the 
strength of 1 ım 5000, but also with dilutions of the same, even 
to I in 20,000 

Dı Klein’s statement of the results which he obtained with 
‘© Aminol” ın the strength of r m 6001s misleading He says - 
“Spores of Anthrax bacilli: remained unaffected after eight 
hours, only after an exposure of twenty-four hours did the 
number of lying spores decrease , but some escaped tusinfec- 
tion efen after so long anexposure Now what are the facts? 
I quote from Dr Klein’s report — 


t Spores of Bacdlus anthracis alter 
3, 2, 8, and 12 hours í 
tt Spores of Bacillus anthraces after) growth reduced 
24 hours from 100 to 6” 


Is ıt putting the case fairly or even clearly, seemg that no tests 
were made between twelve and twenty-four hours, to say 
“only after twenty-four hours did the number decrease,” 
and seeing that only 6 per cent remained after twenty-four 
hours? Is not that a decrease practically amounting to 
disinfection? Would it be extravagant to assume that the m- 
significant percentage remaming would be eliminated after a 
very little longer exposure (say another hour), and ıs there any 
doubt that a solution of the strength of rm 500 or in 400 ' 
would have accomplished complete disinfection in a much shorter 
time than twenty-four hows ? But in order to illustrate the sig- 
nificance of the results actually obtained with this solution of the 
strength of 1 ın 600, let us see which other dismfectants can kil} 
anthrax spores in twenty-four hours I quote from “Koch on 
Disinfection,” abstracted and translated by Whitelegge, pub- 
lished by the New Sydenham Society — 

(1) “ For practical purposes a disinfectant should not require 
much longer than twenty-four hours ” 

(2) “Except ghlorine, bromine, and todine, only mercuric 
chloride, osmic acid, and potassic permanganate (§ per cent } 
destroyed anthrax spores within twenty-four hours Since a 5 per 
cent solution of permanganate is madmusstble for disinfection 
in bulk, and osmic acid ıs out of the question, we have left only 
mercuric chloride and 1odine, bromine, and chlorine ” 

The strengths ın which the above-named substances succeeded 
in destroying anthrax spores in twenty-four hours are stated in 
Koch’s tables thus — 


Permanganate, aqueous solution § per cent (rın 20) 


r 


} good growth 








. Bromine p 2 4, (I m50) 
Chlorine 55 
Iodine 7 ? 
Mercuric chloride 3 1 per cent (I m 100) 
Osmic acid j) oy (1 ım 100) 


“that f Ammol,’” strength 1 n 600, killed 94 per cent of anthrax 
spores m twenty-four hours,” and further (I am quoting his 





report again), ‘‘that this solution is a perfectly harmless fluid as 
regards the human organism , therefore no undesirable disturb- 


Now put against this the fact, quoted above, that Dr Klein found ~ 
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ances could ensue owing to its being absorbed, this ıs well 
known to be the fact with some antiseptics? as tn carbolic act 
applications or in the use of perchloride of mercury ” e 

Does not ajl thig clearly establish the claim of ‘* Aminol” to 
be called not only a true disinfectant, but a most potent and a 
most safe one at the same time? 

But with all this (I mean what relates to its effect on anthrax 
spores) its application in medical and surgical practice hag 
nothing to do, unless it be to demonstrate itə comparative po- 
tency, for, as Dr Klem himself points out in his report, ‘The 
spores of Bacillus anthraces may be left out of consideration, as 
they do not occur ın the living body , under these condit@ns the 
Bacillus anthracis 1s always sporeless , a malignant carbuncle of 
the skin contains the Bacglus anthracis only in the sporeless 
‘state, and in infection with anthrax generally the bacilli arm 
always in the sporefree state both in the blood and 10 the 
tissues ” 

What is of real impoitance in practice 1s the effect of “ Ayu- 
nol” on the other pathogemig germs on which Dr ,Kjein has 
tested it And here again his letter states the case 14a manner 
which 1s apt to mislend “Anthrax bacilli, Staphylococcus 
«tureus and others were destroyed, but only after a lengthy ex- 
posure ” 

Now what does his report say? "Series V From this series 
it will be seen, therefore, that the solution used in the same 





{I ın 600) acted very differently from that used in the previous ' 


experiments (I ın 6000) inasmuch as the Staphylococcus aureus, 
which was not killed heretofore in eight hours, was in this 
instance completely disinfected in that time, and was consider- 
ably reduced eveninonehour The sporeless Bacillus anthracis, 
Bacillus diphtherra, and Streptococcus erysipelates were killed in 
one hour” Can it be fairly said, then, that these were killed 
only after lengthy exposure, and does the word “ only” apply at all 
to the one-hour results, when it 1s considered that there was no 
test made under the one hour ? What 1s there to show that those 
of which there was no growth after one hour’s exposure to the 
dismfectant had not been killed after ten minutes already? =, 

Does it not look, then, asif Dr Klein had penned his letter 
without consulting either his notes or his report ? 

A word in conclusion Drs Klein, for whom perhaps nobody 
entertains a hipher personal regard than myself, may rest assured 
that the designation, ‘a true disinfectant,” 1s meant by me to 
apply only to such strengths of solutions of ‘‘ Aminol” as can 
compete with those substances and their respective strengths to 
which Koch has accorded that appellation Nor need he to 
apprehend that anything has been or will ever be done by me 
antentionally committing him to what is not fully warranted 
by his actual results as recorded in his authorized published 
report Huco WOLLHEIM 

101, Leadenhall Street, E C , January 2 





THE point at issue between Mr Wollheim and myself is a 


very simple one, and needs no long explanation on behalf of 
Mr Wollheim As you will see from the letter which you 
kindly printed in NATURE, ante, p 149, Mr Wollheim, with 
out my authorty, has sent round a leaflet with my name on 1t, 
accompanying bottles of ‘‘Amunol,” stated to be “a true 
‘disinfectant ” 

1 On this leaflet my name 1s introduced ın a somewhat mis- 
leadıng manner, for ıt quotes to a large extent from my reports 
on the lime and brine experiments on microbes without saying 
so, but leaving the reader to infer that these reports of mine 
refer to “ Aminol ” 

2 Mr Wollheim never asked my permission or informed me 
of his intention of sending with each sample bottle of “ Ami- 
nol” such a leaflet It 1s unnecessary to say that had he 
asked me whether he could use my name on a wrapper of a 
patent medicine I should have emphatically answered no 
He has recently informed me that he has cancelled the leaflet 

3 The samples of ‘‘ Aminol” sent out were of the strength 
of I in 5000, the experiments m which I showed that ‘Amı 
nol” possesses a certain disinfecting power were made with a 
strength of r in 600 This strength did not kill spores of 
anthrax in 12 hours, I in 6000 did not kill Staphylococcus 
auseus in 8 hours 

A substance which, like the ‘‘Aminol” sent out (viz r in 
$000), cannot kill Staphylococcus aureus in 8 hours, and ha? 
practically no effect on spores of Bacelius anthracis cannot be 
considered ‘a true disinfectant ” 

To show that Mr Wollheim had a very strange idea about 
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the whole matter, one has only to’compare the actual facts 
of the case, as regards ‘‘ Aminol” of the strength of 1 in 
5000, with the*motto put on the leaflet and the inscription on 
the label Of the samples For Mr Wollheim quotes Koch 
to the effect that no disinfectant can be called atrue disinfectant 
that does not kill spores, and notwithstanding that I have 
shown that “‘ Amol” eve& of the strength of 1 in 600 cannot 
kill gpores in 12 hours, yet Mr Wollheim advertises the 
‘£ Ammol ” df the strength of 1 lg 5000 as ‘a true disinfect- 
ant” A true disinfectant kills spores after short exposure , a 
substante that requires many hours to do so cannot claim the 
name of a specific disinfectant Vinegar, dilute acids, alkalies, 
and a Most of substances affect spores after exposure for many 
hours (8, 12, and 24 hours), yet no one would consider these 
substances as specific disinfectants 

Again, a@substance used ing certain strength (say r ın 600) 
may have considerable disinfecting power on non-spore bearing 
microbes, with or without having any conspicuous action on 
spores The same substance more diluted (say 1 ın 5000) may 
have taimed such® action only to a yery insignificant degree 
Take for instance perchloride of mercury , while this substance 
sea powerful disinfectant when used in the strength of 1 m 
500, I in 1000, even I ın 2000, ıt has greatly less effect when 
used in more increased dilution 

No one 1s justified in advertising perchloride of mercury of 
the strength of r in 10Q000 as “a true disinfectant,” knowing 
that I m 500 or 1 ın 1000 only can be so called How much 
more does this hold good for a substance like ‘‘ Aminol,’ 
which even in the strength of 1 in 600 does not kill the spores 
of anthrax ın 12 hours, a period which for practical purposes of 
disinfection 1s out of the question E KLEIN 

19, Earl’s Court Square, S W , January 9 





. Super-abundant Rain 


In NATURE of November ro the fact that ‘‘very nearly one- 
third ” of the annual rainfall fell in one month at Nant-y-Glyn, 


, n North Wales, 1f recorded as ‘‘ remarkable ” 


B® at Peshawar, on the north-west frontier of India, we 
received dung last August a rainfall of 17 75 ınches, the aver- 
age local annual fall, calculated from the last fifteen years, being 
13 51 mehes ? 

We therefore had very nearly sıxteen months fall ın one 
month, and by far the largest portion of this fell ın ten days of 
the month 

I need hardly add that the whole valley was flooded, and 
that we have since paid for our super-abundant rain in the form 
of very prevalent and fatal malanous fever H. COLLETT. 

Peshawar, December 19, 1892 





Earthquake Shocks, 


THERE were two unmistakable shocks of earthquake on the 
afternoon of Tuesday, January 3, the first at 2) 5m I5s 
GM T, and the second at zh 17m I was sitting in a railway 
carriage at Severn Junction Station waiting for the Bristol pas- 
sengers, when I felt a sensible upward movement of the seat 
(as if pushed from below) and saw the carriage sway The 
movement was from south to north (ze at right angles to the 
ralway) This was repeated four times in about six seconds 
At 2h 17m there were two more (less strong) shocks The 
cairilage was placed in a siding, and there was no train at the 
station, and the air was calm and frosty Ice was said to have 
cracked near here at this time E J Lowe 

Shirenewton Hall, Chepstow 


en eee 


A Brilliant Meteor 


On Wednesday, January 7, at about 6 35 pm, I was fortu- 
nate enough to see a brilhant meteor descending a little north of 
Castor My attention was drawn to it by the brilhant light it 
threw over the country The head was a ball of dazzling white 
and the tail yellow, with red streaks It disappeared before 
reaching the earth, and I heard no report or rushing sound 
whatever 

As the duration was only a few seconds the above are more 
impressions than observations W POLLARD 

Pirton, Herts, January 7 
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r; published Stas was born at Louvain on August 21, 1813 
CHEMIA n MEMORIAL He graduated as Doctor of Medicine His taste for 
° chemical research was evidenced in 1835, whên, together 


AT an extra meeting of the Chemical Society, held on 
December 13 last, this beng the-first anniversary 
of the death of Stas,a paper was read and discussed 
which had been prepared for the océasion by*Prof J) W 
Mallet, F R.S, of the Ufiversity of Virgmia, USN A 
—himself a high authority on atomic weight determina- 
tions, and well known to chemists through his papers on 
the atomic weights of aluminium and gold, publisifed by 
the Royal Society of London 

The lecture marks a new departure ın the work of the 
society Hitherto our learned societies have been in the 
habit of publishing more or less complete—it* would 
probably be nearer the truth to say incomplete—obituary 
notices of their foreign members The @hemical Seciety 
has come to the contlusion, however, that inasmuch as 
its foreign members are always men of great distinctiqn 
who, as a rule, have lived a considerable number of years 
after accomplishing their life work, ıt will be to the ad- 
vantage of its fellows and of chemists generally, if the 
obituary notices of foreign members take the form of 
critical monographs of the subjects with which they have 
principally dealt 

The anniversary of the death of the foreign member 
1s obviously the most appropriate occasion for the de- 
livery of such a lecture During the past year the society 
has lost two of its foreign members Hermann Kopp, 
noted as an historian, as well as on account of his very 
numerous exact determinations of atomic volumes and 
specific heats, and A W von Hofmann The hfe and 
work of the first mentioned will form the subject of a 
lecture to be delivered on February 29 next, by Prof 
Thorpe, the Treasurer of the Society, than whom nogne 
is more qualified to undertake the task Prof Thorpe is 
not only a pupil of the deceased chemist, but has rever- 
ently followed ın us footsteps—having very largely 
extended Kopp’s observations on atomic volumes in an 
elaborate investigation, the :mportance of which was 
recognised by the Chemical Society in 1881 through the 
award to him of its first Longstaff medal 

Von Hofmann, although originally a foreign member, 
became an ordinary member of the Chemical Society on 
coming to England as professor at the school in Oxford 
Street, long since merged in what 1s now known as the 
Royal College of Science, London Hofmann was never 
again regarded as a foreigner, he served the society 
both as foreign secretary and as president, filling one of 
the vice-chairs during the remainder of his hfe It 1s 
felt that owing to the special nature of his relations to the 
society and to enghsh chemistry, ıt will be necessary to 
deal with his case in an exceptional manner, it 1s there- 
fore hoped that in May next Lord Playfair—who was so 
intimately connected in his early days with chemical 
science and with the society—in the first place will pıc- 
ture the state of affairs chemical at and prior to the 
time of Hofmann’s ariival in England Sir F Abel, 
Hofmann’s first pupil and assistant, will follow with an 
account of Hofmann at the Royal College of Chemistry, 
calling to his aid for this purpose the remaining fnends 
and pupils of Hofmann The coal-tar colour industry, 
which has now attained such important dimensions, tt 1s 
well known, had its origin in the Oxford Street laboratory, 
and Dr Perkin —its parent—has consented to sketch the 
history of its development In this manner it 1s hoped 
to impart considerable “local colour” to the Hofmann 
memorial lecture, thereby distinguishing it from the 
notice which is being prepared by the German bio- 
graphers 

Passing now to Prof Mallet’s lecture on Stas, which 1s 
of considerable length, as ıt will occupy fully sixty pages 
m the Soctety’s Journal, The biographical portion 1s 


with a friend, he investigated m an attié of his father’s 
house the crystalline substance phloridzin which they had 
tracted from the ropt bark of the apple tree He con- 
tinued the study bf this substance in Dumas’ laboratory 
in Paris, and it is an interesting proof of the acumen of 
Berzelius*that in his annual report on the progress of 
chemistry he referred to this first research made by Stas 
with praise, and a prediction of future eminence for the 
author . 
* The starting-point of the long train of research with 
which his name will eve: be associated was the redeter- 
mination of the atomic mass of carbon which Dumas and 
he” toggther wndertook, ın grder to explain the fact, 
noticed by Liebig and others, that the sum of the carbon 
"and hydrogen found in hydrocarbons by the combustion 
process, as calculated from the carbon dioxide and water, 
not unfrequently exceeded the quantity of material ana~ 
lyzed As the result of this investigation, which was. 
carried out with unprecedented care and the most ela- 
borate precautions, the value hitherto accepted for carbon 
on the authority of Berzelus (76 432 O=100) was con- 
siderably reduced (to 75 005) In 1840 Stas was appointed 
Professor in the Ecole Royale Militaire at Brussels , he 
held this post for more than a quarter of a century, until 
an affection of the bronchial tubes and larynx obhged 
him to give up lecturing He then received an appoint- 





ment in the Mint, but resigned this in 1872 on politica} 
grounds, and withdrew into private hfe He appears 
to have been a man of great independence of character. 
eApar?from his atomic weight investigations Stas did 
much work of value in other departments Huis method 
of separating alkaloids from organic messes—no other 
name 1s applicable—which has been of such service in 
subsequent toxicological inquiries, was devised in 1850, 
in the course of the inquiry into the celebrated Bocarmé 
nicotine poisoning case He examined into the methods of 
hydrolysing fats for the purpose of a report on the 
chemical section of the London 1862 Exhibition In con- 
nection with the preparation of international standards. 
he took an active part, along with Devile, in the inquiry 
into the properties of the platinum metals Itis known 
also that he did important work for his Government in 
investigating alloys for use in the construction of artillery 
Prof Mallet prefaces his account of Stas’s special in- 
vestigations by an® historical survey of the fundamental 
ideas which have gradually led up to the question, What 
is the mass of an atom of a particular element? Even 
m and beyond the days of Cavendish and Priestley the 
fact that atmospheric air was found of constant or nearly 
constant composition was long a stumbling-block in the 
way of clear distinction between a homogeneous com- 





pound anda umform mixture To the labours of Van 
Helmont, Boyle, 4nd Boerhave much credit 1s due for the 
gradual advance towards the doctrine of the conservation 
of matter The discoveries of Black and Cavendish 
brought it further into view, and ıt assumed its due import- 
ance and began to receive universal recognition with the 
constant appeal to the balance which Lavoisier made and 
taught others to make Next came a comparison of the 
quantities of different substances, at first chiefly the then 
known acids and bases, which would enter into combina- 
tion with each other Proust, in the course of his con- 
troversy with Berthollet as to the fixedness of combining 
proportions, had observed that in certain cases 1t was true 
that ın different compounds, consisting of the same con- 
stituents, for a fixed quantity of one constituent, the 
different quantities of another constituent bear to eath 





other a simple multiple or sub-multiple relation To 
Dalton, however, belongs the honour of announcing the 
principle as a general one, and of basing upon it a true 


brief, as a number of such sketches have already been | chemical atomic theory of the nature of matter Berzelus, 
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in the early years of the present century, with apparafis 
in many respects inferior to that of the present day, 2nd 
with scarcely any aid from chemical manufacturers in 
preparing pure materials and reagents, but with unsur- 
passed manipulative skill and the most honest criticism 
of his own work, produced the first fairly trustworthy 
list of numbers representing the proportions by weight 
jn which the elements combine Berzehus began work 
in this direction in 1807, his attention hayng been 
attracted by Richter’s investigations, but soom after- 
wards he became acquainted with Dalton’s new atomic 
theory of the nature of combination, and appears to have 
been impressed with its great importance, and at the 
same time with the need of more exact experimental 
data for its support and development The wonderful 
accuracy of Berzelis’s work generally is illustrated, as 
Prof Mallet points out, by the fact that His nensber for 
oxygen, 16 021, becomes 15 894, almost exactly agreeing 

with the Jatest determinations of the present day, if the | 
weighings of Dulong and Berzelius’s three experiments on 
the synthesis of water be corrected for the buoyancy 
of the air Since Berzelius many other chemists have 
worked in the same field, but his most worthy successor 
in such labours has undoubtedly been Stas With greatly 
bette: resources in the way both of apparatus and material, 

with equal earnestness in seeking for the truth, with 
equal intelligence and skill he took up the task which 
became that of the largest part of his scientific life, and 
for a more hmuted lst of elements than Berzelius had 
investigated, produced results of a degree of accuracy 
which ıt is high praise to say would have delighted no 
one more than Berzehus himself He aimed at the de- 
termination with greater precision than any one before 
him had attamed of the atomic weights of some ten or 
twelve of the elements But by so determining these 

constants he endeavoured also to settle several general 

questions of fundamental importance 1n regard to matter 

as studied by the chemist 

Thus ıt has generally been assumed as true beyond 
dispute since the early part of the present century, that 
the mass of an atom of a given element is a constant 
quantity This has, however, occasionally been doubted, 
and Stas himself considered the question as one requiring 
examination His researches, however, lend no support 
to ıt On this point Prof Mallet expresses himself 
strongly in favour of the orthodox view 

Assuming that the atomic weights are immutable values, 
the question arises, Are they commensurable? This 1s 
the much-discussed hypothesis of Prout, the origin and 
development of which 1s very fully discussed by Prof 
Mallet A widespread feeling at one time undoubtedly 
existed among chemists that Prout’s hypothesis, that the 
atomic weights of the other elements are integer mul- 
tiples of that of hydrogen, if not true ın its original form 
would ultimately prove to be so at least ın a modified 
form That Stas began his work under, the influence of 
this feeling 1s clear from his own words — 

“Te le dis hautement lorsque j’a1 entrepris mes re- 
cherches, j’avais une confiance presque absolue dans 
Pexactitude du principe de Prout ” 

But his experimental results clearly contradicted the 
hypothesis, and he satisfied himself that the atomic 
weights of the elements which he determined with such 
precision could not with truth be represented by integer 
multiples of the atomic weight of hydrogen, or the half 
or the fourth of this unit In his own words — 

“ Aussi longtemps que, pour Vétablissement des lois 
qui régissent la matiére on veut sen temr l’expérience, 
on doit considérer la loi de Prout comme une pure, 
illusion La simphcité de rapport de poids que pré- 
suppose Vhypothtse de Prout entre les masses qui 
interviennent dans /’action chimique, ne s'observe donc 
pomt dans lexpérience, elle n’existe point dans la 
réalité des choses ” 
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The great majority of chemists——Prof, Mallet remarks — 
at the preserft day, are probably agreed in believing that 
the hypothesis of Prout has been shown by Stas to be 
untenable But the fact that so many well determined 
atomic weights, referred to hydrogen as unity present 
numbers nearly approaching integers,is very striking and 
callæfor furgher investigation Stas himself ıs quoted as 
admitting this much Prof D€war, ın the course of the 
discussion after the paper was read, drew special atten- 
tion to this question and gave several most striking 
instareces of the nearer approach to whole numbers which 
resulted from a recalculation of the accepted values, using 
the lower value for oxygen (15 87) which so many recent 
researche? tend to support, although on the other hand, 
of course, some of the values now near to whole numbers 
are considerably thrown out Evidently there ıs ample 
opportunity for fyrther experimental investigation of this 
all-rmpoitant problem, and it 1s empossible— notwith- 
standing the extraordinary degree of accuracy attained 
WY Stas—to formulate any final conclusion The supreme 
interest attaching to the problem was clearly recognised 
by Stas himself, as the following words show — 

“Au point de vyg de Ja philosophie naturelle, la 
portée de Pidée de Prout est immense Les éléments 
des corps composés que nous considérons comme des 
corps simples en égard à leur immutabihté absolue 
pour nous, ne seraient eux-mêmes que des corps com- 
posés Ces éléments, dont Ja découverte fait la glowe 
de Lavoisier et a immortalisé son nom peuvent étre 
considérés ainst comme dérivant de la condensation d’une 
matiére unique nous sommes naturellement conduits à 
Yunité*de la matière, quoi qu'en realité nous constations 
sa pluralıté, sa multiplicité ” 

This quotation 1s almost alone sufficient to show that 
Stas, was a philosophical chemist of the highest order, 
and not a mere mechanical worker, as has sometimes 
been supposed, his unwearied attention to minutest 
details has undoubtedly served to completely overshadow 
the philosophical motives and aspirations by which he was 
guided 

Stas also endeavoured to obtain evidence with regard 
to the possible dissociation of the elements at high 
temperatures and to this end purified his materials with 
every imaginable precaution The skill with which he 
carried out his operations is attested by the statement 
made by Mr Crookes,the chairman at the reading of Prof 
Mallet’s paper, that he had seen 1n Stas’s laboratory a large 
mass of potassium chloride, which Stas had been years 
im preparing, and in which he had failed to find a trace 
of sodium even spectroscopically—such an achievement 
appears almost inconceivable to the chemist Stas, in 
fact, ın the course of his work investigated the methods 
of analysis to be used with a degree of rigour, and dis- 
covered and applied refinements upon older methods of 
experiment with a degree of patience and skill, such as 
had never before been used in chemical investigation 
Only those who are thoroughly conversant with such 
work can fully appreciate his labours , they probably 
will agree that owing to the multitude and diversity of the 
precautions to be taken, his work 1s the most difficult 
hitherto attempted, and that he stands unsurpassed 
among all who have undertaken the execution of exact 
physical measurements 

A lengthy section of Prof Mallet’s paper ıs devoted to 
the consideration of the objects to be armed at and the 
methods to be pursued in future work He advocates 
the repetition əy competent hands of some one at least 
of Stas’s fundamental results, calling attention to Stas’s 
own emphatic expression of the wish that this should be 
done It ıs also most important that no distinction 
should be made between rare and common elements, and 
that the atomic weights of all should be determined with 
the least possible delay and the highest attainable degree 
of accuracy Certain of the elements particularly call. 
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‘or a more searching and exact investigation of their 
atomic masses, ey elements such as tellugzum, which 
occupies a position in the periocic system not in harmony 
with its atomic mass¢ and cobalt, which plainly occupies 
the intermediate position between iron and nickel, and 
therefore should be intermediatean atonic mass 

In a number of cases the accepted value is based on 
the investigation of but a single interchang®, the value 
for iron, for instance, being practically based on the 
results cbtained on converting the metal into ferric oxide, 
and wzce-versé, and the relation of hydrogen to oxygen 
having been established by the reduation of Aupric 
oxide It ıs desirable that in such cases other and 1n- 
dependent methods should be resorted to, yg that 
oxides of a number of metals other than copper should 
be reduced, with the object of detecting possible constant 
errors 

It 1s eminently desirable that an attempt be made to 
directly determine the*ratio of hydrogen to each of the 
halogens without in any way bringing in the atomic mass 
ofoxygen Prof Mallet suggests various methods deserv- 
ing of study Also ıt ıs very important that the metals 
of the yttrium and didymium groups should be further 
investigated Prof Mallet rightlye terms the yttrium 
group the opprobrium of inorganic chemistry 

Nearly all that has been wittten hitherto in regard to 
the periodic relationship among the elements has involved 
the use of roughly approximate values only , but it 1s time 
that the foundation be laid for a more minute and critical 
study of the periodic system of classification Anomalies 
in the classification as we now find it in our books, 
glimpses of more detailed relations than as yet clearly 
appear, tantalizing suggestiveness in so much of what 
1s already before us, call for more precise determinations 
of the numbers we would discuss befare we allow pre- 
mature discussion to drift into mere fanciful speculayon 

In regard to the methods which it 1s desirable shall be 
pursued in the determination of atomic masses, Prof 
Mallet has much fo say He discusses the selection of 
processes, the purity of materials, the very numerous 
directions in which vigilance must be exercised 1n order 
to avoid extianeous or accidental causes of error, the 
quantities of material to be used, the practical precautions 
to be observed so as to secure accuracy of manipulation 
and in weighing and measuring, the mode of stating 
and calculating results, finally calling attention to the 
advantage to be derived from the application of greater 
working force and ampler means than can be commanded 
by private individuals to the determination of atomic 
masses, with reference to this last point, during the 
discussion on the paper, the opinion was freely expressed 
that ıt was undesirable that sucl? work should be carried 
out ın organized public or semi-public laboratories 
The question is, no doubt, a difficult one to settl— 
such work demands a special temperament combined 
with genius of a high order and an infinite capacity 
for taking pains, qualities which must 1arely occur 
united in a single individual Moreover, in order that 
the value of a result may be appraised, ıt 13 essential to 
overlook every detail involved in the determination 
Given the man, however, there can be no longer a doubt 
that every possible assistance he may require should 
be afforded him It ıs matvellous that men like 
Berzelus and Stas, working all but alone and unaided, 
should have achieved results of such magnitude and 
universal ımportance—-the moral effect of their example 
is certainly not less important than are the actual 
results of their labour 

The last section of Piof Mallet’s paper is devoted 
to the discussion of the form in which it is desirable 
finally to state the results He here advocates the uni- 
form substitution of the expression “atomic mass” for 
“atomic weight,” on the ground that precision in lan- 
guage conduces to precision in thought—-an aphorism 
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now clear conceptions of atoms having constant mass 
for the same element, of determinable difference of mass 
in the case of different elements, the several masses and 
numbers of which regulate the compositiorf of all known 
substances and the products resulting from interaction 
apong them The ,atomic theory has advanced far 
beyond the condit®n of a mere working hypothesis on, 
which chemists long stood with more or less uncertaine 
feet, but even if this were not so, considering it, to use 
a comnfon metaphor, only as a scaffold, there is no good 
reason, so long as we stand on ıt and work from it, that 
we should be careless about tyinge our scaffold-poles and 
mailing our planks 

Lastly, Prof Mallet urges that all atomic masses shall 
be expressed in terms of the mass of the hydrogen atom 
takén ag unityobjecting strongly to the change to O=16 
which several writers have recently advocated, the most 
“objectionable argument put forwatdein favour of such 
change being, he thinks, that the numbers we use are 
expressive of vatzos only—that any figures are allow- 
able which correctly express combining ratios, and that 
there are no reasons for using one set of figues rather 
than another save mere arithmetical convenience ° This 
involves a grave error, as in adopting as unity the mass 
of a single atom of any particular element, preferably 
that one of which the mass is the smallest, we have 
reason to believe that we express the mass of all the 
others in terms of this as a really existent, definite, 
and constant quantity of matter It is, deed, difficult 
to understand when the scientific necessity in so many 
cases of taking hydrogen as the unit is realized, how 
the change to O = 16 can be advocated except on the 
swnple ftilitarian plea that ıt 1s to the analyst’s conveni- 
ence 

Prof Mallet’s monograph 1s undoubtedly a most ad- 
murable exposition of the philosophical lessons to be 


| learnt from the contemplation of Stas’s labours 
4 
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EXTINCT MONSTERS! 


THE volume with this title treats of large animals It 

1s Clearly and simply written, without any pretence 
| at being scientific, and 1s anexcellent book for boys and 
unlearned people who are curious to be informed upon the 
subject of fossil animals It would have escaped criticism 
altogether but for emphatic words of praise in the preface, 
and one or two paSsages in which the author, with second- 
hand information, speaks authoritatively of predecessors 
who restored extinct types of life with the slender materials 
which were available forty years ago The attraction of 
the volume and its novelty ıs a series of restorations of 
saurians and mammals drawn chiefly by Mr Smit These 
for the most part are based upon the restorations of 
skeletons made by Prof Marsh, whose discoveries have 
inspired Mr Shits pencil as much as they have ım- 
fluenced the author’s pen There is not much anatomy 
beneath the skins of the “ Monsters,” and they have an 
aspect as though cotton-wool had taken the place of 
muscle, or as though the drawings were models for the 
“ Lowther Arcade” This, however, 1s of less importance 
than the answer given to the question, Are they reason- 
ably faithful to nature? It does not seem to me that 
they can claim this merit, they are only reasonably 
faithful to Marsh Prof Marsh draws an animal so as 
to give one type the maaimum height to which the bones 
can be hoisted, while another is given the maximum 
length to which the remains can be extended My own 
*studies would not have led me to reconstruct one of 
the extinct reptiles upon the lines which are adopted in 





* t Extmet Monsters” A popular account of some of the larger forms of 
ancient animal hfe By Rev H N Hutchinson, BA, F GS, with illus- 
| trations by J Smit and others (London Chapnan and Hall, Ld , x892 ) 
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these restorations As an example of how a restoration 
should not be made, we may instance the figure of S/go- 
Saurus ungulates (p 104), in which the management of 
the limbs 1s out of harmony with the evidences of the 
muscular structure of the tail, and the supra-vertebral 
crest The restoration of the Scelidosaurus from the 
Lias of England ıs unsatisfactory* Phere is no bett@r 
eground for giving a kangaroo-like position to that animal 
than there would be for drawing Teleosaurus 1 the same 
position. The mobility of the neck as drawn 19 aston- 
ishing 

The restorations of mammals are happier The sub- ' 
jects diverge less from existing types And probably the , 
most successful in the volume 1s the spirited restoration 
of Szvatherzum giganteum from the Sivalic Hills, though ' 
the Glyptodon and Irish Deer are meritogious ° 

In the text the author ig generally content with telling 
the story of the history of science, but he Sometumese' 


, tology,” and m Dr 


British Museum (Natural History), handed on to the 
unlearned ds representing the best available classifica- 
tion Off page 75,the author iptroduces a restored 
skeleton of Megalosaurus, which 1s attributed to Prof 
Marsh The skeleton certainly 1s not referable to Mega- 
losaurus, which never has the pubic bones or the ihum 
constructeg as m the figure The restoration has been 
previously used ın Nicholson®and Lydekker’s “ Palzon- 
Woodward’s “ Handbook to the 
Geological Department of the British Museum,” but we do 
not semember,any published authorization for the use of 
Prof Marsh’s name as authority for confounding Megalo- 
saurus with the allied American type 

Anothér example of the same kind of interpretation 
occurs indealing with Stegosaurus It 1s said to have 
been proved that bones to which the name Omosaurus 
has been apphedq really belong to Stegosaurus, and that 
an unnecessary name has been disposed of The ground 





Lhe four-horned extinct Mammal Sivatherinsm giganteum 


strays into less safe matter Thus an account 1s given of 
the eye of the Ichthyosaurus And it 1s urged that the 
bony plates exercised a pressure on the eyeball, so as to 
make the eye more convex, and improve the definition of 
near objects The study of sclerotic defences does not 
support this interpretation, and in at least one generic 
division of the Ichthyosauria the sclerotic plates do not 
overlap at all, but jom each other by their lateral sutural 
margins 

It ıs perhaps unfortunate that the author gives cut- 
rency to nomenclature and classification of the terrestrial 
types of saurians which may not always prevail If the 
genera with a bird-hke type of pelvis are terrestrial repre- 
sentatives of birds, and the genera with a reptilafl 
type of pelvis are terrestrial wingless representa- 
tives of Pterodactyls, then it may not be an advan- 
tage to have the Dinosaurs treated as a homogeneous 
group, or the divisions adopted by Prof Marsh, or in the 
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The animal on the left ıs Heladotherium 


on which this determination 1s made, not being stated’ 
need not concern us now, but it 1s undesirable that a 
popular work, whose main merit ıs that ıt does not pre- 
tend to teach the facts of science, should appear to enun- 
ciate judgments on scientific problems Having de- 
scribed the immense enlargement of the spinal cord in 
the sacral region of Stegosaurus, the author remarks — 
“ So this anomalous monster had two sets of brains—one 
in its skull, and the other in the region of its haunches !— 
and the latter in directing the movements of the huge 
hind hmbs and tail did a large part of the work” Re- 
marks of this character are sure to be misunderstood, 
are out of p.ace and incorrect 

The author has read much, and shown an excellent 
capacity for quotation, but has not always succeeded in 
using the newest results He has conscientiously 
endeavoured to tellthe story which is contained in his- 
quotations, but beyond this he does not pretend, except 
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in the occasional use 6f supposed scientific principles 
as a means of accounting for facts of animal structure 
He has dealt with a subject of great difficulty with 
commendable clearness, and will interest re&ders who 
would be unable to follow a more technical exponen of 


extinct types of life A . 





e e s 
ENERGY AND VISION 


TEE interesting researches of Prof S P Langley on 

energy and vision have recenfly been published ın 
the Memoirs of the American National Academy of 
Sciences From this we gather that he was led to 1n- 
vestigate the question by the fact that ıt was noe generally 
recognized how totally different effects may be produced 
by the same amount of energy in different parts of the 
spectrum Two series of experiments were necessary, 
the first to determinegthe amount of en€érgy in each ray, 
the second to observe the corresponding visual effect 
The energy was determined as heat by the use of tif 
bolometer, the heat dispersed by a prism being very 
nearly proportionate to the energy 

In the second series of experiments a beam of sun- 
light from a siderostat passes through a small hole in a 
darkened room and falls on a slit with a standard width 
ofoimm It ıs then received on a collimating lens of 
11 9centimetres aperture and 755 centimetres focal length, 
after which it passes through a prism of about 60° re- 
fracting angle The spectrum thus formed ıs reflected 
and brought to a focus on a second slit of one millimetre 
aperture by a concave mirror, any particular colour being 
adjusted on the sht by a rotation of the prism * This 
second slit 1s screened from all possible stray light by 
a dark curtain, and is used as a source of illumination for 
a series of numbers from a table of logarithms, which is 
attached to a sliding screen The greatest distance from 
the shit at which the figures could be distinctly read was 
then determined, agd the law of inverse squares apphed 
For the brighter colours of the spectrum, the light enter- 
ing the first slit was reduced by an adjustable photometer 
wheel 

Actinometric measures were made during the progress 
of the photometric observations, and showed a solar 
radiation of 1 5 calories per square centimetre per minute , 
this naturally being an essential unit 

The energy necessary to give the bare impression of 
luminosity ın different parts of the spectrum, expressed 
in terms of horse-power, was found to be roughly as 
follows, the szzzzmeune urszbele being defined as the feeblest 
hight which is observed to vanish and reappear when 
silently occulted and restored without the knowledge of 
the observer — 

Horse-power 
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Violet (A 400) 
Green (A 550) 
Scarlet (A 650) 
Crimson (A 750) 


These values were derived from observations made by 
a single observer, Mr F W Very, and are, of course, 
subject to a large percentage of error 

The general results of the investigation may be best 
summarized in Prof Langley’s own words — 

“ The tıme required for the distinct perception of an 
excessively faint light ıs about one-half second A re- 
latively very long time ıs, however, needed for the re- 
covery of sensitiveness after exposure to a bright hght, 
and the time demanded for this restoration of complete 
visual power appears to be greatest when the light to be 
perceived ıs of a violet colour The amount of energy 
required to make us see varies enormously according to 
the colour of the ight in question It varres considerably 
between eyes which may ordinarily be called normal ones, 
‘but an average from those of four persons gives the 
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following proportionate result for seven points in the 
n&rmal spectrums whose wave-lengths correspond ap- 
préximately with those of the ordinary colour divisions, 
where unity 1s the amount of energy required,to make us 
see light in the extreme red of the spectrum near A, and 
where the six precedmg wave-lengths given correspond 
approximately to the six colours, violet, blue, green, yellow, 
drange, red e° 























Colour. Violet | Blue | Green | Yellow Orange Red | Crimsoa 
Wave lengty 400 470 530 580 603| 650 750 
Lummosgy c 1600 62 000 | 100,000 1 28,000 | _T4 009 | 1200 T 








It appears from this that the same amount of energy 
may produce at least 100,000 times the visual effect ın one 
ĉolour of the spectrum that ıt does ın another 

If now it be inquired what the actual value of unity 1s 
in ordinary measure, we are able to give this also with a 
fait approximation, and to say that the ws-veva of the 
waves whose length is 7500 (tenth metres) being arrested 
by the ordinary retina, represents work done in giving 
1ise to the sensation of the deepest red light of about 
© oo! of an erg in one-half second 


2. 


NOTES . 


THE Prince of Wales has consented to become Chairman of 
the Committee for the memorial of the late Sir Richard Owen, 
and to preside at a meeting to further the object, which will be 
held in the rooms of the Royal Society, Burlmgton House, on 
Saturday, the 21st mst , at half-past eleven o’clock Admission 
will be by tickets, which may be obtamed from Mr Percy 
Sladen, Linnean Society, Burlington House, W (who 1s acting 
as secretary to the Committee), or from Mr H Rix, assistant 
secretar} of the Royal Society 





THE annual general meeting of the Royal Meteorological 
Society will be held at 25, Gre at George-street, Westminster, 
on Wednesday, the 18th instant, at 7 15 p m , when the Report 
of the Council will be read, the election of officers and council 
for the ensuing year will take place, and the President (Dr C 
Theodore Wilhams) will deliver an address on “The High 
Altituges of Colorado and their Climates,” which will be illus- 
trated by a number of lantern slides This meeting will be 
preceded by an ordinary meeting, which will begin at 
7pm 

THE general meeting of the Association for the Improvement 
of Geometrical Teaching 1s to be held at Univeisity College, 
Gower Street, W€, on Saturday, January 14, the Rev C 
Taylor in the char At the morning sitting (11 am) 
the report of the Council will be read, the new officers will be 
elected, and several candidates will be proposed for election as 
members of the Association After the conclusion of the formal 
business Mis Bryant will give “A Model Lesson on 
Geometry, as a Basis for Discussion’ After an adjournment 
for luncheon at pm members will re-assemble (2 pm ) to 
hear papers by Mr G Heppel on “The Use of History 
in Teaching Mathematics,” and Mr. F E Marshall on 
t The Teaching of Elementary A.ithmetic’”? Members who 
wish to have any special matter brought forward at the general 
meeting, but who are unable to attend, are requested to com- 
municate with one of the Honorary Secretaries All interested 
in the objects of the Association are invited to attend 


, DR. Lupwic Becker has been appointed to the charr of 
astronomy at the University of Glasgow 


THE Comet Medal of the Astronomical Society of the 
Pacific Coast has been awarded to Mr Edwin Holmes, of Lon- 
“don, for his discovery of a new comet on November 6 

On Tuesday next (January 17) Prof Victor Horsley, F RS ; 
will begin a course of ten lectures, at the Royal Institution, on 
“The Functions of the Cerebellum and the Elementary Prin- 
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ciples of Psycho-Physiology ” The Friday evening meeting 
will begin on January 20, when Prof Dewar, F RS, will gtve 
a discourse on * Liquid Atmospheric Aur.” 


THE severe frost which set in just before Christmas was 
succeeded by a rapid rise of temperature in Scotland on 
Friday, but m England the thermometer did not rise much 
above the freezing point until about ‘twenty-four hours latet 
On the sth and 6th instant the thermometer fell below 
10° in many parts of Great Britain, and snow «was falling 
m Scotland, which afterwards spread to many ats of 
England The absolute shade mimma recorded were—2° at 
Braemar, and 2° at For® Augustus, in the north of Scotland 
The distribution of pressure was unusually high over Scandi- 
mavia and northern Europe (inadvertently ieferred to in our 
issue last week as over these islands) having reached about gI 3 
inches in Central Russia or? the 4th, while deas of ¢ow pres- 
sure lay over the Gulf of Genoa and the south-west®of Lelagde 
The latter depression gradually extended eastwards, causing strong 
easterly gales on the Irish coasts, while the anticyclone over 
Europ. gradually gaue way, the baromete: at Haparanda on 
Monday being 1 5 inch lower than a few days previously By 
Sunday all stations reported temperatures above the freezing point, 
while in the south-west of Ireland the maxima reached 47° and 
an the south of France even 63° These changes were accom- 
panied by ram in most parts of the country, which added ma- 
terially to the rapidity of the thaw Bnght aurora was seen on 
Monday night m Scotland and Ireland On Tuesday an 
anticyclone from the noith-westwaid was spreading over our 
islands, with finer weather and lower temperatures generally, 
frost occurring 1n the north of Scotland and the central parts of 
England The Weekly|Weather Report of the 7th instaht showed 
that the temperature in the eastern and midland parts of Eng- 
land was 12° to 13° below the average for the week , at several 
of the inland stations in England the daily maxima were below 
32° through the whole period 

AN enhghtened Bengali, Babu Govind Chandra Laha, has 
contributed fifteen thousand rupees towards the expenses of the 
proposed snake laboratory at Calcutta We may expect, 
therefore, that the institution will soon be 1n full working order 
According to the Pioneer Mail, two main hnes of research will 
be followed in the laboratory So-called cures for snake-bites 
will be tested under strictly scientific conditions, and the pro- 
perties of the snake poison as such will be mvestigated The 
laboratory will be the only institution of sts kind in the world, 
and the Committee of the Calcutta Zoological Gardens, who 
have taken the matter in hand, expect that ıt will be largely 
resorted to by the scientific mquirers who visit India during 
cold weather In accordance with the practice of scientific 
laboratories in Europe, a charge will be made for the use of 
the tables and instruments at a rate sufficient to cover working 
expenses Work done on behalf of the Government will also 
be charged for according to a regular scale 


THE members and friends of the Society for the Study of 
Inebriety met on Tuesday to congratulate Dr Severin Wielobyck1 
on having completed one hundred years of life 

ProF BAIN contributes to the new number of Mind an 
unteresting sketch of the career of the late Prof. G C Robert- 
son, with whose name Jind will always be mtimately asso- 
ciated Prof Bain includes ın his article the admirable notige 
of Robertson written by Mr Leslie Stephen for the Spectator 


WE are glad to note the publication of a fifth edition, revised 
and augmented, of the Official Guide to the North Gallery at 
the Royal Gardens, Kew. It includes a short and interesting 
biographical notice of Miss North A map is given to convey 
some idea of the extent to which her collection illustrates the 
vegetation of the temperate and tropical regions of the world, 
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A NEW edition of the list of embers of the Institution of 
Civil Engineers, corrected to the 2nd inst, the seventy-fifth 
anniversary of its establishment, shows that the aggregate num- 
ber of all Glasses 1s 6341, an increase duging the past year at the 
rate of 34 per cent 

A PSYCHOLOGICAL laberatory has been established at Yale 
College, where Prof, Ladd has for some years been lecturing 
on physiological psychology ecrence gives an interesting 
accougt of the new institution, which has been placed under the 
charge of Dr E W Scripture, a pupil of Wundt The labo- 
ratory consists of fifteen rooms, three of which, including an 
‘isolated ” room, are given over entirely to research The 
isolated room 1s a small room built inside of another room , 
four springs of rubber and felt are the only points in which it 
comes ın contact with the outer walls The space between the 
walls 1s filled with sawdust as ın an ice-box The room ıs thus 
proofagainst sourfd and hight, and, according to Sererce, affords 
an opportunity of making more accurate experiments on the 
Mental condition than any yet attempted 


STUDEN18 of ethnography will be interested to hear that 
Dr N B Emerson, of Honolulu, 1s preparing a full account of 
the Polynesian canoe e In a communication printed in the new 
number of the Journal of the Polynesian Society he points out 
that the various migrations of the anctent Polynestans and their 
progenitors, from whatever source derived, must have been 
accomplished ın canoes or other craft, and that the waa, the 
paht, &c, of to-day, however modified they may be under the 
operation of modern arts and appliances, are the lineal descend- 





ants of the sea-going craft in which the early ancestors of the 
Polynfsians made their voyages generations ago He holds, 
therefore, tha” a comparative study of the canoes cannot fail 
to shed light on the problems of Polynesian migrations and 
relationships 

AN interesting little paper on the destruction of wild birds’ 
eggs, and egg-collecting, 1s contributed,to the new number of 
the Aunals of Scottish Natwal Htsiory, by Col W H M 
Duthie Collectors who require to be specially dealt with 
he groups in three classes—the aimless, the greedy, and the 
mercenary In contrast with these is “‘the true collector,” 
whom Col Duthie defines as “fa naturahst, acquaimting him- 
self with birés, their habits, flight, migration, language, and 
breeding haunts , his egg-collecting being only one of the means 
of acquiring this knowledge ” The true collector should collect 
for himself, and should never receive an egg into his cabinet 
unless authenzicated by an individual in whom he can implicitly 
trust If all collectors were of this type, egg-dealers would 
cease to exist, and with them would disappear the tribe of 
hangers-on whom they maintain 

A coop study of the form of eggs has been recently 
made by Dr Nicolsky of St Petersburg He constructs an 
abstract formula, by which different eggs can be compared 
without regard to absolute dimensions Calling the longer axis 
1000, he obtains a figure representing the ratto of the longest 
transverse axis to It, and another, that of the distance of the 
obtuse end from the ‘‘centre,” or point where the longer axis 
cuts the plane of the equator , then forms a fraction with these 
two figures, and takes ıt as the formula of the egg Various 
explanations have been offered for the different forms of eggs 
Dr Nicolsky traces all to gravity He considers that every egg 
not yet coated with a solid shell departs from the spherical form 
and elongates, simply because of pressure on it by the walls of 
the ovary In birds which keep a vertical position when at 
rest (such as the falcon and owl) the soft egg becomes short 
through the bird’s weight actmg against the ovarian pressure. 
In birds which, like the grebe, are nearly always swimming, 
the egg lengthens, because the body weight acts in the same 
direction as the ovarian compression Lastly, eggs become 
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pyriform (more pointed at one end than the other) in birds 
which, like the guillemot, often change their positron, sometimes 
swimming and diving, sometimes perching on rocks? & An 
examination of all the eggs in the zoological collection of the 
St Petersburg University fully bore out thesegiews Dr, Nicol- 
sky thinks it would be useful to test the theory by experimenta- 
tion, birds being kept in a vey tical or horfzontal position af the 
laying time 
For twelve years (1878 to 1890) M, P Plantamour made care- 
ful observations of the displacements shofvn by two spirit levels 
(one north-south, the other east-west), ın the ceflar of his house at 
Sécheron The instruments were transferred to the Geneva Obser- 
vatory, and the work resumed by M. Pidoux in April 891 (after 
six months’ interruption) M Plantamour found that the mean 
aur temperature had a preponderating influence ın the oscilla- 
trons observed, while some other factors of obscure natures were 
involved The first year s fata at Geneva (Areh de Sct ) reveal an 
annual oscillation of the ground ofthe Observatory about an axs 
directed north-east and south-west, such that the south-east part 
sinks in summer and rises in winter The east side went down till 
July 16, then rose gradually till the end of December (29), there- 
after sinking again The extremes were — 4” 73 and +4” 85 (an 
amplitude of 9” 58) The variations of the south side were 
similar, but the amplitude somewhat greater The north-south 
level showed some quite abnormal variations ın the autumn of 
1891, to which, however, the author does not attach great 
importance 
AN interesting contribution to our knowledge of the adapta- 
tion of structure to function im the human body is afforde@in an 
imvestigation by Signor Minervini (of the Naples Society of 
Naturalists) of the blood-vessels of the skin yn different parts 
Portions of skin were prepared so as to show the exact struqjure 
of the chief arteries in them The results are as follows — 
(1) The artery-walls of the skin in men are generally thicker than 
those of other organs * (2) This greater thickness 1s due gene- 
rally, and durmg most of life, to thickening of the middle 
layer , but m childhood the outer, and ın advanced years the 
innermost, layer 1s most developed (3) The artery-walls in 
the hollow of the hand, the finger-tips, and the sole, are, other 
things equal, thicker than those m the back of the hand, the 
forehead, the arm, &c This greater thickness 1s due chiefly to 
a greater development of the middle layer, and in all ages of 
life The arteries in the hollow of the hand ın the case of 
occupations involving hard manual labour show a greater m- 
crease of thickness than in the case of those with little or no 
such work In these cases all three layers of the artery are 
‘thickened, but the middle layer most (4) In women all the 
chief arteries of the hollow of the hand and of the back of the 
hand are somewhat less thick than ın men The difference 1s 
not great, but occurs at all ages 
IN a paper on the Santa Isabel Nitrate Works, Toca Chile, 
read lately before the Scottish Institution of Engineers and 
Shipbuilders, and now printed ın the Institution’s Transac- 
tions, Mr G M Hunter has something to say regarding the 
origin of ‘‘caliche,” as nitrate of soda is called in its native 
state Some contend that ‘‘ caliche ” is a marine deposit, others 
that ıt 1s an animal deposit, while others say it 1s a vegetable 
depost Mr Hunter holds the first of these views The coast 
of Chile has several times been disturbed and upheaved by 
volcanic agency, and he suggests that a large tract of sea was 
enclosed and heaved up to the present height of the nitrate 
region, and there formed an inland sea, which, after a lapse of 
tıme under a tropical sun, evaporated, leaving the salts to per- 
colate and form the beds of nitrate From the formation of 
the ground, showing depressions and ravines leading to the sea, 
it 1s evident that immense volumes of water at some remote 
period have passed through them In proof of this, Mr 
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Hanter points out hat no “caliche” is ever found in such 
plages, the accepted opinion being that there has been a ‘‘ wash: 
out,” as itis called During a later period, than that of the 
formation of the ‘‘caliche” great floods passed, over the plains, 
as 1s shown by the deep tracks of rivers, and the smooth washed 
appearance of the surface Such periodical floods are commom 
im tropical, raimlesseregions, and would not call for special 
remark, but from the fact that wherever these river tracks ow 
washed surface appear no ‘‘caliche” canbe found This 1s so 
well known that even the workmen never attempt to search for 
1t ın such places The only surface mdication for the presence 
of ‘‘caliche” 1s rising ground covered? with small black stones 
The ‘‘caliche” in its native state 1s white, very compact anq 
amorphous, not unlike rock salt, but when rich in rodine it 
assumes various colours, according to the composition and 
quality 8f the iodine it contam? For example, at times it 
*cantains masses of bright yellow, red, or glue, and agam wholly 
composed of a dull black colour, in which state ıt requires an 
expert to distinguish 1t from costra or rock 


Mr E Lommet claims to have found a simple explanatiom 
of the Hall effect A simple train of reasoning shows, lie says, 
that the equipotential lines perpendicular to the lines of flow in 
a plate are also the lines of force due to the current. If wom 
filings are strewn upon the plate they will arrange themselves 
along the equipotential lines 1f the current be strong enough. 
On bringing the plate into a magnetic field these lines of force 
change their position, Hence the lines of flow, necessarily 
orthogonal to the lines of force, will also change ın form and 
position bd 


*ACCORDING to Dr J Bohm, the statement that Phytophthora 
wnfestars, the fungus which causes the potatoe diseases, mber- 
nates in the tubers, 1s incorrect, nothing whatever being known 
about its mode of hibernation He further states that the infec 
tion of the potatoes never takes place in the soil through the 
uninjured skin, but ıs always brought about through injury to 
the tubers by insects or snails In potatoe-heaps sound tubers 
can never be infected by their diseased neighbours An infected 
potatoe either does not germinate at all or produces a healthy 
plant 


IN examining milk which 1s suspected to contain the tubercle 
bacillus it 1s usual to subject a sample of the milk to the action 
of a centrifugal machine after separating the fat One method 
of working is destribed by Ilkewitsch (Afunchener med 
Wochenschr 1892) The casem in 20 cc of milk 1s coagulated 
with citric acid, and, after filtering, the residue 1s dissulved in a 
solution ofsodium phosphate The butter-fat 1s separated by 
shaking with 6c c of an aqueous ether solution, and acetic acid 
1s then added until the liquid 1s on the point of coagulating It 
is then placed in a copper tube taper.ng at the bottom, and this- 
tube 1s inserted ın the centrifugal machine and turned at the 
rate of 3600 revolutions per minute for fifteen minutes The 
bacilli collect at the narrow end of the tube together with other 
sediment and dirt The liquid is poured off, and the sediment. 
examined microscopically, Thorner (Chem Ztg 1892, pp. 
791 2) gives another method, which ıs as follows .—20 ce of 
the suspected milk are mixed with 1c c of 50 per cent potash 
solution, and heated in a bath of boilmg water until the fat 1s 
saponified, when the solution turns yellowish brown. By this 
treatment the casein and albumen become soluble in acid. 
Twenty cubic centimetres of acetic acid are added, the solution 
shaken, heated on water-bath for three minutes, transferred toa 
strong glass tube, and turned in the centrifugal machine for ten 
minutes The liquid 1s poured off, and the sediment ıs washed 
by shaking with 30 cc, hot water, and again turned in the 
centrifugal machine The water is poured off, and the sediment 
placed upon cover-glasses, which are treated in the ordinary way, 
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staining with hot Neelsen’s solution, decolourizing in 25 pë 
sulphuric acid, and finally staining in methylene blue, instgad 
of washing the coyer-glasses in sulphuric acid Thorner simply 
uses a solution of methylene blue contaiming sulphuric acid 


A METHOD of producing an intense monochromatic hght 1s 
described by Dr Du Bois (Zettschr gu Justr p 165) & 
differs from the usual processes in the form in which the sodium 
1s mtroduced into the fame A mixture of sodium bromide 
and bicarbonate ıs made cohesive by adraganth and goulded 
unto sticks 4 mm in diameter and 12 to1§cm long These 
are kept in the flame of a Jannemann burner by means of a rack 
and pinion motion. Them conductivity bemg very low, they 
are only vaporized at the extreme end The latter must be 
covered to avoid a continuous spectrum At the greatest 1n- 
tensity, two or three centimetres of the substanme arg consumed 
per minute The spectrum exhibits, besides the enormously 
‘preponderating D hn», a air of lines in the green, and*a 
fainter pair in the red 


From the ages of persons who have died ın France during the 
last 32 years, M Turquan computes the average life there to 
‘have been about 38 years for women, 36 for men, and 37 years 
for both sexes together (Rev Scz) But this is now exceeded, 
and the average is over 40 years, a result, partly, of more 
attention to hygiene, partly ofa diminished birlh-rate Froma 
map showing the distribution of the average life, one finds the 
‘average very low in Finistère and Brittany (28 years 11 months 
in the former) in the Nord, the Pyrenées Orientales, &c , and 
especigily ın Corsica (28 years 1 month) In Finistére and 
‘Corsica one finds least hygiene and most children, but not the 
highest mortality of children In some parts of Normandy, 
with a high infantile mortality, the mean life is yet very long 
Thus tt is about 48 years in Eure, 47 ın Orne and Calvados, 
&c The difference between the aveiage life of men and 
women rises to 4 years (excess in case of women) in the north- 
west, and diminishes as you come towards the Mediterranean , 
and in Basses Alpes and Gard (in the south-east) man lives 
donger than woman by about a year and a half In Normandy 
and Brittany there are most widows, and woman appears to 
have a greater vitality 


Iris now many years since electric currents were proved to 
existin plants In the study of these currents, an important step in 
advance was taken when Prof Burdon Sanderson proved their 
existence in wzznygured parts of living plants (it was usual before 
to apply electrodes, often polarizable, to cut parts) As to their 
<ause, certain experiments made by Kunkel, some time ago, led 
him to think ıt was in the purely mechanical process of water- 
motion, set up on application of the moist electrode The sub- 
yect has been recently investigated by Herr Haake, who pro- 
nounces against this view He used Du Bois Reymond’s clay 
electrodes, with some woollen fibres projecting at the ends, and 
he enclosed the leaves in a tube in which they were guarded 
from air-draughts and kept moist. Arrangements were also 
made for various operations, such as varying transpiration, ad- 
mitting hydrogen, removing oxygen, &e (for details see Flora, 
P 455, of this year) Herr Haake’s results are briefly these — 
ā It 1s unquestionable that changes of matter of various kinds 
are concerned in the production of the electric currents, especially 
oxygen respiration, and carbonic-acid assimilation 2 Water- 
movements may posstbly share ın their production, but certainly 
their share is but a small one 


THE Zevestea of the East Siberian Geographical Society 
(vpl axur, 3) contains an account of M Obrutcheffs’ further 
researches in the Olekma and Vitim highlands In the north- 
eastern, formerly quite unknown part of this region, the 
author found a further continuation of the “‘ Patom plateau ”-— 
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that ıs, a swelling from 3500 to 4000 feet high, devoid of tiee 

vegetation, with ridges and mountains rising over it to heights 
of from 5099 to §600 feet They consist of granite and crystalline 
schists, probably of Laurentian age, tovered with younger, 
probably Huronian, gneisses and schists The other parts of the 
highlands consist 6f Camb@ian and Lower Silurian deposits, 
while Upper Silurian Iymestones and Devonian Red sandstones 
are only met with in the valley of @ie Lena We thus have a 
furthersconfirmation of the hypothesis, according to which the 
great plateau of noith-gastern Asia 1s a 1emnant of an old conti- 
nent which has not been submerged since the Devonian epoch 

Further traces of mighty glaciation have been found in the 
south-east part of the region Asto the gold-bearing deposits, 
they are pre glacial in the south, and post-glacial or recent in 
the north The high terraces in the valleys are indicative of a 
considerable post-pliocene accumulation of alluvial deposits,and 
of a sibsequent dehudation on a greatgcale 


e MESSRS MACMILLAN AND Co announce that a new edition 
of Sir Archibald Geikie’s ‘f Text-hook of Geology” is in the 
press, and will appear shortly 


THE third and fourtle volumes (completing the work) of Mi 
H C Burdett’s ‘Hospitals and Asylums of the World” will 
be published by Messrs J and A Churchill about the end of 
thismonth Vol iu deals with the history and administration 
of hospitals in all countries throughout the world Vol. iv 
relates to hospital construction, and contains a bibliography and 
portfolio of plars 


Megsrs R SuLTON AND Co have published a second edi- 
tion of Mr 4] E Gore's “Scenery of the Heavens,” with stellar 
photographs and various drawings Mr W F Denning con- 
tributes to the votime a chapter on fireballs, shooting stars, and 
mettors 


Tut second annual issue of * The Year-Book of Science,” 
edited by Prof Bonney, F RS, 1s no® ina forward state of 
preparation, and will be shortly published by Messrs Cassell 
and Company 


Messrs DULAU AND Co have published ‘‘ Annals of 
British Geology, 1891,” by J] F Blake Thisis the second 
issue, and geologists will be unanimously of opinion that it 1s 2 
decided improvement upon the first It contains a digest of 
the books and papers published during the year, with occasional 
notes 


LEc!LURES on the ear will be delivered in Gresham College, 
Basinghall Street, E C, on January 17, 18, 19, and 20, at 
6 o'clock, by Dr E Symes Thompson 


In Mr R Assheton’s letter (NATURE, vol xlvu p 176) the 
sentence beginning line 31 of the second column should have 
read thus ——‘‘ Bat ıt 1s more metazoic—if I may use such a 
word—to call the whole animal resulting fiom the segmentation 
of the fertilized ovum, the sexually produced generation ” 


Two interesting new compounds are described by Prof 
Anschutz, of Bonn, in the current number of the Berzchte They 
are well-crystallized compounds of the lactides derived from 
salicylic acid and tne next higher (cresotimc) acid with chloro- 
form, which latter substance 1s so loosely united with the lactide 
that warming to the temperature of boiling water 1s amply 
sufficient to dissociate them Hence the compounds may be 
employed for obtaining perfectly pure chloroform, and for 
preserving chloroform in a solid form in which it is not prone to 
decomposition, The lactide of salicylic acid has long been 
supposed to be formed when the actd 3s treated with oxychloride 
of phosphorus Prof Anschutz, however, shows that the pro- 
duct of this reaction contains many other substances in addition, 
but by working under special conditions he has succeeded in 
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isolating pure salicylide. Salicylic acid 1s dissolved in an m- 
different solvent, preferably toluene or xylene, befote the addition 
of the phosphorus oxychloride, The product of the®reaction 1s 
washed first with soda and afterwards with water Owing to 
the property, discovered by Prof Anschutz dering the course of 
the work, which salicylide possesses of combining with chloro- 
form, it may be extracted frogn the white solid pPoduct, after 
drying, by means of chloroform, the compound being deposited 
from the chloroform solution in large colourless transparent 
crystals belonging to the tetragonal system The compound 
possesses the composition CH, CO O 2CHC), The chloro- 
form readily escapes upon warming, in very much the same 
manner as the water of crystallization contained® m many 
crystallized salts The free salicyhde remaining 1s a solid sub- 
stance melting at 261° As regards its molecular constitution 
it 18 shown, by the amount of lowering of the melting-pomt of 
phenol employed as asol¥ent, to contain four of the salicylic 
radicles CsH, CO O, and ıs probably a closed mng compound 
In a precisely similar manner phosphorus oxychloride reacts 
with the three cresotinic acids, the acids next higher than 
salicylic, with formation among other gubstances of lactides, 
which may be rsolated in the same way 1m the form of their 
chloroform compounds, CH, C,H; CO O 2CHCl, Ortho- 
cresotinic acid lends itself best to this reaction The pure lactides 
are readily obtained from the chloroform compounds by warm- 
ing to 100°, pure chloroform being gently evolved 


THE two substances above described, salicylide-chlorofoim 

and che corresponding compound derived from ortho-cresotinic 
+ 

acid, are admırably adapted for the preparation of pure chloro- 
form, on account of ther large content of the latter substance 
salicylide-choloroform containing 33 24 pes cent and the 
cresotinic compound 30 8 per cent of its weight Moreovem in 
closed vessels they may be preserved any:length of time , when 
exposed to the open air salicylide chloroform slowly loses its 
chloroform, but the cresotinic compound 1s well nigh stable, 
even under these conditions The same quantity of the free 
lactide may be used over and over again without decomposition, 
1t bemg only necessary, in order to re-form the chloroform com- 
pound, to allow it to remain in contact with the chloroform to 
be purified for twenty-four hours at the ordinary temperature 
None of the usual umpurities ın chloroform crystallize along with 
the compound, so that a perfect separation is effected Again, 
it 18 well known that pure chloroform decomposes more or less 
on keeping , this loss may be avoided by storing it in the form 
of the lactide, and regenerating 1t when required by the apph- 
cation of a gentle heat, with the certainty of obtaimng it per- 
fectly pure 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Macacus rhesus 2) from 
India, presented by Mr W Stutely, two Barbary Mice (Aus 
barbarus) from North Afr.ca, presented by Lord Lilford , 
four Bearded Titmice (Panurus drarmicus), European , four 
Ant (Crotophaga ant) from South America, six Hog-nosed 
Snakes (Heterodon platyrhinos) , a Striped Snake ( Zropedonotus 
sirtalis), a Snake (etnophrs ——), from North America, 
purchased, 








OUR ASTRONOMICAL COLUMN 


THe Morion of Nova Auric& —Prof W W Camp- 
bell, of the Lick Observatory, has communicated further 1esults 
relating to Nova Auriga to the December number of Asto- 
nomy and Astrophysecs He is now perfectly convinced that 
the variation in the velocity previously suspected ıs real, and 
probably due to orbital motion The values given below have 
been calculated on the assumption that the brightest line ın the 
spectrum of the Nova, since the reappearance in August, 1s 
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refilly the chief nebwla line The bright lines were displaced! 
towtrds the violet, indicating approach, whereas in Februay 
and March last they were displaced towards the red 


Date A Velocity of approach. 
1892 Miles persec 

Aug 20 5003 6 128 

` 2I X 37 125 
22 . 3'7 125 i 
23 31 147 ° 

e 30 24 173 

Sep 3 24 173 

4 19 192 

6 21, 184. 

ë 7 19 192 

15 22 180 

22 25 169 

e Oct 12 36 128 

. 19° 38 121 

Ngy 2 44 99 

ee 3 47 >œ 87 


In the same journal Mr Sidgreaves points out that the new 
lines cannot simply be revivals of those of February, and, 
further, that on account of the great difference of velocities and 
the reversed direction, they cannot be supposed to belong to 
the bright-line component of February Neither is it likely 
that the dark-hne component has become a planetary nebula, 
and the probability of three bodies rushing together being very 
small, Father Sidgreaves believes the new results to strengthen 
the view that the compound character of the spectrum was pro- 
duced by local disturbances of a single star 


ASTRONOMICAL DISCOVERIES IN 1892 —In the Observatory 
fo. January Mr Denning gives an excellent summary of the 
astronomical discoveries of 1892, a year which was very remark- 
able for the special attention given to the science by the®press 
and the public In chionological oider the principal events 
wêre as follows — 

January 20 —Minor planet (324) discovered by photography 
by Max Wolf at Heidelberg (Altogether 27 were discovered: 
during the year by various observers ) 

January 23-30 —Dıscovery of Nova Aurige by Dr 
Anderson 

February 11 —The great sun-spot, extending over 150,000 
mules of longitude, reached the sun’s central mendian Tins 
was followed by remarkable magnetic disturbances and displays 
of aurora 

March 6 —Comet discovered by Lewis Swift 

March 18 —Comet discovered by Denning at; Bristol On 
this day also, Dr Spitaler, of Vienna, re-detected the periodical 
comet of Pons (1819) and Winnecke (1858) 

August 6 —Opposition of Mars Mr Denning writes: 
“Practically our knowledge stands where ıt stood before The 
results are not sufficiently discordant to settle disputed points ” 

quer 27 —A new comet discovered by Brooks, of Geneva, 


September 9 —Prof Barnard’s memorable discovery of the 
fifth satellite of Jupiter 

October 12 —Comet discovered by photography by Prof 
Barnard 

November 6 —Bnght comet discovered in Andromeda by 
Mr Edwin Holmes London 

November 20 —A faint comet discovered by Brooks 

November 23 —Brilhant shower of shooting stars observed in 
Canada and the United States The shower was evidently that 
of the Andromedes connected with Biela’s comet 


Comet HoLMES —Mr Lewis Boss finds for this comet a 
period of 6914 years, and concludes that no very close ap- 
proach to Jupiter can have taken place ın recent years, the 
eccentricity, however, 1s so small that important perturbations 
by Jupiter may have occurred He further states that “the recent 
remarkable decrease in brightness of the comet seems to do away 
with the necessity of supposing that ıt has been recently made a 
member of the solar system This decrease also renders it 
reasonably certain that the comet must have been subjected to 
spme extraordinary disturbance of its internal economy, by the 
application of forces from without or within, with the 1esultsof 
giving to it that which was really an unaccustomed and tem- 
porary size and brightness” (Astronomical Jounal, No 283). 
According to Mr Lockyer’s views, such increase of brightness 
would be produced by the comet colliding with another meteor 
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swarm lying ın its track, and ıt 1s quite possible that the bright- 
ening of the comet at the time of the discovery was very sudden, 
thus explainfhg why the comet was not detected earlier 
The Rev E°M Searle (Astronomical Journal, No 283) 
has dertved a period fifteen days shorter than that of Mr 


oss 
M Schulhof, of Paris, finds a peri$d a€ 6 909 years, He 
{e pomts out that among the known periodic comets that of 
e Vico shows the greatest orbital similarity to Holmgs’s comet, 
and he considers that they may possibly have a commonsorigin 
Mr Roberts, of the Nautical Almanac Office, accepting as 
real the supposed impression of the comet obtained by Mr 
Schorling ma photograp& of the region taken on October 18, 
found a period of filteen years, but the general agreement of the 
latest computations seems to indicate that the image in question 
could not be that of the comet 
The comet 1s now so dim that tt 1s not consiglered. ngcessary 
to continue the ephemeris r 


e 
EPHEMERIS OF COMET Brooks (November 20, 1892) —Tlte ’ 


following ephemeris of Comet Brooks (Berlin, midnight) 1s 
given in Ast Nach, No 3140, by Kreutz — 


Date $ A . Decl (app) Log r Log 4 
m s o 8 
Jan. rz 21 40 18 + 5941 0 0786 9 8915 
13 56 4 58 81 0 0791 9 9012 
14 22 953 56 33 6 o 0797 9 9E14 
15 22 3 54591 o 0803 9 9220 
16 32 47 53257 o 0810 9 9330 
17 42 18 SI 542 o 0818 9 9442 
18 5047 50 25 2 o 0826 9 9556 
I9 225823 48 593 © 0835 9 9670 


THE METEOR SHOWER oF NOVEMBER 23, 1892 —Further 
observ&tions of this fine display of shooting stars are recorded 
in Astronomical Journal, No 283 Prof J K Rees gounted 
165 meteors ın half an hour, and noted some as bright as Mars‘, 
all of them were very swift The Rey J G Hagen estimated 
that one observer, with a clear view to the west would have 
seen 250 meteors m half an hour, and notes that some were as 
bnght as Jupiter Mr Sawyer estimated the maximum fre- 
quency as about 300 per hour, and, strangely enough, desciibes 
them as ‘‘slow-moving, generally quite bright, although none 
were observed as bright as the planets Marsand Jupiter” Both 
Prof Rees and Mr Sawyer note that the meteors appeared im 
clusters, four or five falling almost at the same instant, while for 
a few mmutes none were seen The radiant was near y- 
Andromed, and there ıs little doubt that the shower was that 
due to Biela’s comet 





GEOGRAPHICAL NOTES 


In M Dybowsk’s journey from the Mobangi to the Shani, 
as described at a recent meeting of the Paris Geozraphical 
Society, he encountered one of the most systematically cannibal 
tribes which has yet been described This tribe, known as 
the Bonjos, have only one object of purchase—slaves to be 
eaten They refuse to sell food or any other products of ther 
country for anything else, and the surrounding tribes capture 
and export canve loads of slaves for this purpose The French 
expedition experienced great difficulty ın obtathing food amongst 
a people who had no desire for ordinary articles of trade 


THE boundaries of the republics of South and Central 
America are certainly the least definite lines on the political 
map of the world so faras civilized lands are concerned The 
question of delimitation is never at rest Dr H Polakowsky 
gives in the last number of Petermann’s Afitteslungen a brief 
account of the negotiations and surveys relating to the frontier 
of Costa Rica and Nicaragua from 1858 to 1890 The difficulty 
in this case hes in the fact that the mouth of the San Juane 
river, a certain point of which was fixed on in 1858 as the coast 
frontier, 1s continually changing, and a breakwater belonging 
to the harbour and canal entrance of Greytown, in Nicaragua, 
now stands in what was formerly the territory of Co-ta Rica 
On the Pacific coast years of diplomacy were required to fix 
the dentre of Salinas Bay, but it is satisfactory to know that 
permanent boundary stones have now been erected at both 
ends of the line 


Mr, Coes delivered his second lecture to young people 
under the auspices of the Royal Geographical Society, on 
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Friday evening, when a large audience of both young and old 
enjoyed hissspirited descriptions of Iceland and British Columbia, 
illuminated by many anecdotes of personal adventure 


Tue defective condition of the charts, even of the coast of 
Europe, was strikingly brofight out by the recent court-martial 
on tbe stranding of HM S Howe in Ferrol Channel The 
chart used on board was drawn frem soundings made about a 
hundred years ago, with a few subsequent corrections, which 
failed fltogether to indicate the rock on which the Howe struck 
The Spanish authorities are reported to have refused permission 
for tht new chart surveyed by the officers of the Channel 
Squadron to be published, and meanwhile the Hydrographic 
Office has cancelled the old chart 


` A NEW SEISMOGRAPH 


BEFORE speaking of this memorr, let me enter a protest 
ə against the method of publishing these “Annal” in such 

a way as to convey the impression that the papers composing 1t 
were written three years before their actual date All readers 
are warned that when the volume ıs bound up, and the paper 
covers are removed, they must post-date the papers by three 
years 

The seismograph described ın the present paper 1s intended for 
stations of the second class The objects in view in its con- 
struction were amplification of the record in a pendulum sers- 
mograph, and improvement of the warnmg apparatus in the 
form of a style seismoscope of the Milne type which the author 
finds frequently fails 

The amplifying lever 1s composed of fine placfont tubes arranged 
guder-yke in the form of a short hollow triangular prism, sur- 
mounted by an acute triangular pyramid, which pomts downwards, 
and carries at its apex the writing style The pendulum bobis a 
flattened cylinder, supported by a placfont wire 1 50m long 
The gmplilying lever at the junction of the three pyramidal and 
the prismatic tubes supports three radial arms meeting in the 
centre, as it were, of the pyramid base, and support a ball-and- 
socket joint of agate, the cup part of which ıs at the end of an 
arm projecting from the suppoiting wall Immediately above 
this centre, and occupying the prism space of the lever, ıs the 
cylindrical bos, the wire supporting which passes through a 
small hole in the centre of the base of the prism We thus 
have a simple lever of the first order of hight girder work — It is 
prevented from rotating ın azimuth by including some steel wire 
permanently magnetized 

The style has been modified by lightening ıt and making it 
more rigid and non oxidizable, which ıs done by using a capil- 
lary glass tube 

The registering apparatus 1s a smoked glass plate, supported 
over a clock, started at the moment of the earthquake by a 
seismoscope To prevent the complex figuies of the ordinary 
registration ın a pendulum seismograph, the author has arranged 
so that the plate shall rotate through a segment of a circle every 
three seconds, so as to bring a fresh surface of smoked glass 
beneath the style 

Some modifications are then described The principal one 1s. 
making the bob annular, carrying a suitable aperture, in which 
1s engaged the short end ofa lever This lever 1s composed of 
three very thin brass tubes, graduating away smaller from the 
fulcrum, which 1s a gimbal joint such as suggested by the 
reviewer some years since m NALURE This lever carries at its 
lower and longer end the style which records on the glass 
plate as inthe original one described in this memoir 

Another modification is a combmation of the triple ard single 
suspension of the pendulum bob, that is, the bob img 1s first 
suspended by triple wires to a button which ın its turn hangs 
at the end of a single wire 

Lhe details of these seismographs are fairly well worked out, 
but the employment of aluminium in many of the parts has been 
neglected Likewise, no arrangement has been made for the 
oblique play of the engaged pinion in the newer lever The 
only new point about this seismograph 1s the interrupted rotation 
of the recording plate Thishas a decided advantage in giving 
a dissected record, but 1» part counterblanced by the fact that 
important movements thar may be taking place at the moment 


1ı G Agamennone, ‘‘Sopra un Nuovo Pendolo Sismografico Annal? 
dell? Ufficio Centrale Meteor e Grodinaiiico, ser sec, pt 3, vol. x1, 1889. 
(Roma, 1892 ) 
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of the advance are represented by a curve or cuives which 
would require a series of careful experiments to becarried out in 
each instiument, followed by difficult and elaborate galculation 
fo. each advance . 

Much credit 1s due to the author for working out the modifi- 
cations, but until we have some oryginal mgthod of finding a 
steady-point, not so far suggested, it is doubtful if we can im- 
prove on the Giay, Ewing, and Milne seismograghs, that are 
not, as the autho: imagines M&ttle used or tested instruments 

H J Jounsron Lavis 
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PHYSICAL GEOGRAPHY AND CLIMATE OF | 


NEW SOUTH WALES 


. 
A SECOND edition of an excéllent pamphlet on the ‘‘ Phys- 
1cal Geography and Climate of New South Wales,” by Mr 
H C Russell, F RS, astronomer royal for New South Wales, 
has just been issued at Sydney It 1s published by authouity 
of the New South Wale®Government The following extracts 
may be of interest to various classes of readers in Gregt 
Britain — 


Looking back through the pages of Instory, and the dim 
traditions of an earlier time, we find abundant evidence of a 
belief in the existence of a great south*land to the south and 
east of what was then the well known earth Those early 
navigators whose travels had fostered this belief, had doubtless 
followed down the Malay Peninsula and the stung of islands 
which seem to form part of 1t, in search of spices and other 
treasures which the islands supphed Pliny, who had evidently 
gathered up the tiaditions of ‘* Terra Australis incognita,” says 
that ıt lay a long way south of the Equator, and in proof of this 
mentions the fact, strange in those days, that when some of its 
inhabitants were brought to civilization they were astonished to 
find the sun rise on their left hand instead of on their right 
And Ptolemy, A D 170, after describing the Malay Peninsula, 
says Beyond it, to the south-east, there was a great bay in 
which was found the most distant point of the earth , it 15 milled 
“*Cattigara,” and 1s 1n latitude 84° south , ‘‘ thence (he goes on 
to say) the land turns to the west, and extends an immense dis- 
tance until (as he belived) it joms Africa” Aud it may fairly 
be assumed that the extreme south latitude of Cattigara, and its 
situation in a great bay where the Jand turns to the west until it 
joins Africa, 18 poof that ıt was some point in the Gulf of Car- 
pentaria, for no other place would fulfil the conditions The 
idea that the land actually reached Africa was not Ptolemy’s , it 
was a necessary part of the system of Hipparchus, for he taught 
that the earth surrounded the water and prevented it from flowing 
away It 1s not surprising, therefore, that the early navigators, 
following down the islands, came at length to that part of the 
Gulf of Carpentaria where the land turned to the west, and 
believing Hipparchus’ system of geography, thought that in 
turning to the west they were in reality turning towards home, 
and Cattigara was therefore the most distant point known 
Marco Polo tells us that the Chinese navigators m his day (A D 
1293) asserted there were thousands of islands in the sea to south 
of them, and im the present day we find proofs of their early 
visits to Australia in the traces of Chinese features amongst the 
natives of the northerr coast, indeed, some historians think 
that Marco Polo, in the account he gives of the expedition sent 
to Persia by the Great Khan, refers directly to Australia, under 
the name of Lochac This place he says was too far away to be 
subjugated by the Great Khan, and was seldom visited , but it 
yielded gold in surprising quantity, and amongst other wonders 
contained wilhin ıt animmense lake or inland sea ‘It 1s im- 
possible that such a desertption should apply, as has been thought, 
to the Malay Peninsula, —a country within easy reach, and one 
which hts ships must have passed in every voyage, and so far 
from being beyond his power, ıt was within the limits over which 
his sway extended That Lochac formed part of the main-land 
was also quite in accordance with their ideas of the earth, which 
surrounded the ocean, and the abundance of gold 1s certainly 
more likely to be true of Australia than of the Malay Peninsula 

For long years after Marco Polo we find no direct reference 
to Australia, except the stories which lived amongst navigators, 
and seemed to lose none of their marvellous points by transmis- 
sion These kept alive the desire to explore the great south 
land, so rich ın treasures and wonders All the evidence col- 
lected so far goes to prove that the Portuguese had, early in the 
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simpeenth century, explored at least the northern parts of Australia 
What they learned was, however, kept a profound seciet until 
about 1540, when one of their government maps was stolen , 
and there are now in existence six maps believed to*be copies of 
it, which were all published between 1539 and 7555 These all 
show Australia under the name of the ‘‘ Land of Java,” the real 
Java being called the ‘‘ Little Java,” and from this ume onward 
{fequent attempts wage fhade to explore what had for so many 
generations been ‘‘ Terra Australis incognita ” Sturdy naviga- 
tors could not understand the silence of the Portuguese, excep 
as i ah the nchness of the land, about which tradition told 
wonderful tales ‘It was a land of gold and spices, of magmfi- 
cent tropical fiuits and vegetation—a perfect paradise, ın which 
the happy and simple inhabitants were loaded with jingling 
dinamentsof gold Its very atmosphere was elixir, and existence 
a round of enjoyment” No wonder that m an age when, at 
least upon the ocean, the power to take was mistaken for the 
| right to do so, there were many who cast longing glances towards 
the soutfefn Paradise Whether these stories of gold had any 
fgundation“in fact or not, when barter was regularly exchanged on 
; the coast of Australia, 1t is impossible now to say, but more recent 
, discoveries of rich surface gold lend some colour to them, and 
| the vegetable richness of the northern part of Austraha 1s quite 
m accordance with tradition But all the early English naviga- 
tors were unfortunate, and Australia got a reputation the very 
reverse of what further investigation has shown that it deserves 
In point of fact, all the glowing colourng of tradition 1s true, 
but when Dampier, ın 1688, sailed down the western coast, he 
saw nothing but a ‘‘dry sandy soil,” and the ‘‘ miserablest 
people in the world ’, and later on, when the first English 
settlers landed on Australia, they chose a bay, beautiful to look 
at, but there was no gold and no fruit worthy of the name, the 
soil was barren and sandy, and the climate in the worst part of 
its summer No wonder that the fame of Australia was black- 
ened, and report made it a miserable land, subject to droughts 
and floogis—a land in which everything was turned topsy-turvy 
‘Fhe summer came at w.nter time, trees shed their bark, not 
their leaves—were brown instead of green, the stones were on 
the outside of the cherries, and the pears, pleasant to look at, 
were only to be cut with an axe , and there was nothing to eat, 
“ unless, perchance, ye’l fill ye with root of fern orstalk of hly ” 
Such was the early verdict upon Austialia Fortunately the 
first colonists, once here, were obliged to stop By degrees 
they found that everything that was planted grew well, that 
wheat in the valley of the Hawkesbury yielded 40 to 50 bushels 
to the acre, andin one memorable season actually ruined the 
farmers by its very abundance, for in the then limited market, 
the price fell so low that ıt was not worth gathering, and 
it was Jeft in the fields to rot, while the farmers sought other 
work Horses, sheep, cattle, and pigs throve marvellously, 
and some of the cows getting away, the bush soon contamed 
numbers of wild cattle Even wool did not deteriorate in the 
new Colony , and Step by step the facts became too strong for 
prejudice, and the first fleeces of Austrahan sheep sent to 
England hfted the vel Manufacturers would gladly take as 
many as could be sent, their demand for more wool extends 
with the supply, and now only from Austialia can they obtain 
the fine wools which they need Quantity and quality of wool 
have increased together, and the Grand Prize at the Parts Ex- 
hibition for our New South Wales wool has proclaimed the fact 
far and wide Wool has done still more for the Colony We 
took possession of ıt as a narrow strip of coast country, the de- 
mand for pasture forced us to find a way over a hitherto :mpass- 
able range, and the same want has driven all the desert out of the 
Colony, and covered ıt with sixty-two millions of valuable sheep 
(1892) The country which early writers upon Australia called 
a barren waterless desert ıs now growing the finest wool and 
yielding abundant water from wells, and when, in 1851, 1t was 
announced that gold had been discovered in abundance, the 
world was convinced that Australia was a promising country 
afterall Year by year the people have been coming 1n increas- 
ing numbers to supply our great want (population), and as our 
numbers increase new avenues of wealth and prosperity are 
opening before us 
Geographically, Australia has a grand position, lying between 
the roth and goth degrees of south Jatitude—that happy mean 
where it 1s neither too hot nortoocold Surrounded by the 
ocean, the sea breezes temper what might otherwise be a hot 
climate in the summer , the air 1s clear and dry, and yet brings 
rainin heavy showers Vegetation 1s abundant, and includes 
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all the cereals and fruts of the world, so that, in the words of 
the old tradition, ıt has “fall the conditions which make life a 
pleasure” e« œ 

Australia measures from north to south 1900 miles, and 
from east to west 2400 miles, and speaking generally, has a 
rounded outline, the only great inlets on the coast-line being the 
Gulf of Carpentaria and the Austrahah Baght The total afta 
is rather greater than that of the United States, and almost 
equal to the whole of Europe On the east, north, and west, 
and at a short distance from the coast are found rangesgf moun- 
tains, of no great elevation, yet almost the only high land On 
the west and north-west coasts the mountains form a bold out- 
lıne of granite, rarely møre than 200 miles from the coast, and 
attaiming to heights of 2000 to 3000 feet Between these and 
the sea the land ıs low and good, but on the inland side 1s found 
a vast table land which slopes towards the unknown interior so 
gradually that the inclmation ıs not easily seen, and no rivers 
running to the interior hav yet been discovered-*-All known 
streams running to the sea . 


° 
On the east coast We have also the mountain chain parallel 


to the coast, but it 1s much higher and more extensive, and the 
strip of low land by the coast 1s much narrower, often not more 
than 30 miles wide, and at Pomt Danger the range comes night 
to the,sea This grand chain of mountains 1s known generally 
as the Great Dividing Range, and extends for about 1500 
mules along the east coast. Near its southern extremity 1s the 
Snowy Range, the only spot in Australia where snow may 
always be found The highest peak, Mount Kosciusko, 7170 
feet, 1s also the highest land in Australia The ravines on its 
sides always contain snow, and the mountains near it, about 
6000 feet high, are also covered with snow for the greater part 
of the year 

Of this great continent island, the Colony of New South 
Wales holds the choicest portion—the southern part of the east 
coast~—the part where, with remarkable sagacity, the frst settle- 
ment was made It has the best climate, all the most import@nt 
rivers in Australia, the great bulk of the coal land, unlimited 
stores of all the useful minerals, and the finest pastoral and 
agricultural lands for extra-troptcal vegetation , besides which, 
its extensive highlands afford climatic conditions for all pur- 
poses It is naturally divided into three portions The com- 
paratively narrow coast district, from 30 to 150 miles wide, 
abundantly watered by rivers and smaller streams coming down 
from the mountains The rainfall here, fed by winds from the 
Great Pacific Ocean, 1s very abundant, from 40 inches in the 
south to 70 in the north, and at Sydney so inches The moun- 
tains have doubtless very much to do with this abundant 
precipitation, and at times the rains are so heavy that the 
rivers, fed by mountain torrents, carry heavy and dangerous 
floods In years past wheat was largely and profitably grown, 
but rust has of late so frequently appeared that little or no 
wheat 1s grown, for ıt pays better to supply the city markets 
with dairy produce, Indian corn, and various kinds of hay In 
the northern districts sugar-growing 1s a profitable industry, 
and increasing rapidly About Sydney enormous quantities of 
oranges are grown for exportation, 

The second division includes the mountaims and elevated 
plains, and extends the whole length of the colony, varying in 
width from 120 to 200 miles On the south, with the exception 
of the Monaro Tableland, the country ys very rough and 
mountainous, the highest points, Mount Kosciusko and the 
Snowy Range, catch the rain and snow that feed the river 
Murray and the Murrumbidgee Wheat grows well here, but 
nearly all the land is used for pastoral purposes Proceeding 
northwards, the mountains decrease in height and extend later- 
ally A part of the land is taken up for agriculture, some for 
mining Ints natural state the western country ıs open plain 
or lightly-timbered, and large areas are covered with rich 
volcanic soil which seems fit to grow anything, but the want of 
labour and carriage, and the profit and security to be found yn 
raising wool and meat, has for the most part tempted capital 
mto squatting pursuits, but since the railway has reached this 
part of the country more attention 1s being given to agriculture, 
and it ıs rapidly extending Between Goulburn and Bathurst 
the western waters form the Lachlan and the eastern thé 
Hawkesbury rivers, and from Bathurst northwards to latitude 
25° all the western waters go to form the various tributaries of 
the Darling river These mountains are from 2000 to 3000 
feet, with some peaks rising to nearly 6000 feet The central 
parts of the western slopes are celebrated for rich soil and 
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herbage, and,here also the greater part of the gold-mining area, 
as well aymuines for other minerals have been found, including 
coal, which 1s also found in great alfundance, with tron and 
lime, at Lithgow and othe: places Deposits of copper, silver, 
lead, tin, and mercury avg also found in abundance A very 
large portion of the high land here 1s suitable for agriculture, 
and*is being taken ep for that purpose by degrees English 
fruits—the apple, cherry, currant@&xc —grow to perfection here, 
as well as in other parts of the mountain districts. 

The third division covers by far the greatest area, and consists 
of the Great Western Plains, extending away to the Darlng 
river, and thencé to the south Australian border Here there 
are but few known mineral deposits except copper, and the 
enormousedepesits of silver and lead at Broken Hull, and no 
attempt at agriculture All*the land may be said to be held 
for grazing purposes, and for that purpose, now that capital has 
been invested in tanks and wells for water supply, this country 
isungqualled Sleep and cattle thrive in a remarkable degree, 
and form a most profitable mvestmerft, the climate being dry 
and wonderfully healthy for man and beast 

These are the three great natural divisions, made so by the 
conformation of the land and the climate It will be evident 
from what has been said of the elevation of the mountains that 
snow 1s not a common feature upon them, and the only part 
where snow lies for anf considerable time 1s the extreme south, 
As a necessary consequence, the itver system 1s peculiar ; 
indeed, ıt has often been asserted that Australia had no rivers— 
at least none which were of any use as such , but as we shall 
presently see, this statement, like many others affecting Aus- 
tralia, was made in ignorance The necessity for increased 
pasture had driven the early colonists to cross the Great 
Dividing Range, aptly so-named, in search of pasture, 1n 1815, 
and the desire to extend the new pastures beyond the Bathurst 
Plain which were the first discovered, led them on, and one 
of the first questions that demanded their attention was to 
account for the direction in which all the streams were flowing 
The shortest roa@to the sea was to south-west, and yet all the 
wat@r was running to north-west, and quite naturally it was 
asked—Could there be a great inland sea into which these 
rivers discharged? In 1818 Oxley started with a determination 
to see where at least one of them went (&, so he followed the 
Macquarie for more than 200 miles, and found that he was 
going due north-west, further and further, as ıt seemed to him, 
from the natural outlet on the south coast At last the river 
spread out to an apparently interminable marsh Turn which 
way he would his progress was stopped by a shallow fresh- 
water sea, for sea he was at last convinced it must be, so great 
was its extert, and he was obliged to turn back He had got 
there after two very wet seasons (1817 and 1818), and his inland 
sea ıs now known as the Macquarie Marshes , and the mystery 
was not solved until Sturt, in 1829, found all these streams 
trending to north-west unite m the Darling, and then turn to 
south-west 

Coming from mountains of such moderate elevation, these 
streams are necessarily dependent upon the rainfall, and have 
no snow to help them, so that in rainy seasons they become 
important rivers and m dry ones sink into insignificance, but 
since most of the rains which feed these waters are, as it were, 
offshoots of the tropical rains, they seldom fai! altogether, and 
as a rule the Darling ıs navigable for four months of each year, 
and sometimes all through the year, up to and beyond Bourke 
The current 1s very slow, seldom reaching two miles per hour, 
and therefore offers little hindrance to the steamers which carry 
wool and stores 

In the exploration of our rivers there was another surprise 
when settlement extended south-west fiom Sydney The 
waters here were found to flow to the west, and the Lachlan 
has for a considerable portion of its course a south west direc- 
tion, that 1s, at night angles to the Macquarie and the Bogan 
Could the Lachlan, the Murrambidgee, and the snow-fed 
Murray ultimately join the waters that ran north west fiom 
Bathurst? Sturt had not solved this question—he only followed 
the Darling part of the way down—and it was left for Sir 
Thomas Mi chell to find the junction of the two river systems 
in 1835, and to prove that the Darling and the Murray were 
united at and below Wentworth 


After dealmg with the rivers and harbours of New South 
Wales, Mr Russell discusses the temperature, rainfall, droughts, 
and winds of the colony Ofthe temperature he says — 
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In works of reference, Australia generally 1s credited with 
heat in excess of that due to its latitude It ıs difficult to say 
why, unless it arose from a habit of one of our early explorers 
who carried a thermomé@ter and carefully published all the high, 
and none of the low readings he got, until, fortunately for the 
colony, the thermometer was brokęąn and she unfair register 
stopped But not only the mterior—Sydney even to the 
present day 1s credited, in standard worlts of refemence, wfth a 
meah temperature of 66 2°, & more than three degrees higher 
than the true mean whichis 62 9° Such an error is not ex- 
cusable when meteorological observationg have been taken and 
published for just forty years There is another errorgmade 
by some writers when describing Australia * It is shown by 
them inverted on the corresponding latitudes in Europe, and 
the reader naturally infers that Australia 1s as hat as those 
parts of Europe Confining ofr attention to New South 
Wales, that is between 29° and 37° of south latitude, we find 
that generally it 1s cooler than a corresponding part of Europe 
The mean temperature of the southern pasts of England 1s 
about 52°, and that of Prance, near Paris, about the same, m- 
creasing as you go south to 58 5° at Marseilles Taking this 
as a sample of the best part of Europe let us see how the 
mean temperatures ın the colony compare with those Kiandra, 
our coldest township, situated on a mountain, 1s 46”, Cooma, 
on the high land, 54°, Queanbeyan, high land, 58°, Goulburn, 
high land, 56°, Armidale and New England district, 56°, 
Moss Vale, 56°, Kurrayong, 53°, Orange, 55° These towns 
are scattered along the high table-lands from south to north, 
and represent fairly the climate of a very considerable portion 
of the whole colony Next to this in point of temperature 1s 
the strip of land between the ocean and the mountains, and 
which 1s affected by the cooling sea-breezes Here we have a 
mean temperature ranging from 60° at Eden, the most southern 
port, to 68° at Grafton, one of the northern ports Sydney, in 
latitude 34°, has a summer temperature only four Cegrees 
warmer than Paris, which is in latitude 49° Now the usual 
difference for a degree in latitude is a degree ın temperature, 
and therefore, 1f Sydney were as much warmêr than Pans as its 
latitude alone would lead us to expect, its temperature sHfould 
be 74°, and that ıs 15° warmer than Paris , but as we have 
seen, 1t 1s only 4° warmer This single example ıs enough to 
prove the comparativé coolness of our coast districts The m- 
vestigation made during recent years shows that the mean 
temperature of the whole colony, as derived from forty five 
stations scattered over it, 1s 59 5°, three degrees lower than 
that of Sydney, or only one degree hotter than that of Paris 

It may be mentioned that the highest shade temperature ever 
recorded in Sydney was 106 9°, and near Paris a temperature of 
106 5° has been recorded 

The third great district, consisting of lower Jand and plains 
to the west of the mountains, bas a climate considerably warner 
m summer than the parts above described, owing to the 
powerful effect of the sun on land having little forest and httle 
or no wind, but in winter the temperature sinks down much 
lower than the coast districts, owing to the great radiation, so 
that the annual mean temperature 1s not so great as the summer 
heats would lead one to anticipate A table has been pre- 
pared for the purpose of showing by comparison with many 
places in Europe and America the temperature of the colony 
The places have been arranged ın order of temperature, taking for 
that purpose the mean annual temperature This shows at once 
that the range of temperature here 1s equivalent to that offered by 
Europe from the north of England through France to Sicily 
Such a range 1s more remarkable, because 1f New South Wales 
were placed on the map of Europe according to its latitude it 
would extend from Sıcıly to Cairo, whereas when placed by its 
temperature it stretches as we have seen from Sicily northwards 
to England Nor 1s this all that the table shows us For even 
when we find a place ın Europe with a temperature equal to 
that of some place here, it 1s at once observed that the summer 
temperature in Europe is warmer than the colonial one and the 
winter colder , for instance, Naples, 60 3°, Eden, 60 3°, 
Summer at Naples, 74 4°, at Eden, 67 9°, winter at Naples, 
476°, Eden, 519, and so generally the southern country has 
the cooler and more uniform temperature It 1s worthy of 
remark that the only places here of equal mean and summer 
temperature with places in Europe are those which are to be 
found on the western plains, as at Wagga Wagga, which has a 
mean temperature of 60 3°, Naples, 60 3°, and summer tem- 
perature of both 1s 74°, or again, to compare the places of the 
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same or nearly the game latitude, Messina, ın Sicily, latitude 
38° a1’ has a mean temperature of 66°, summer 72 2°, winter 
35°, Eden, New South Wales, m latitude 37°, has a mean 
temperature of 60 3°, summer 67 9°, winter $1 9°; or Cairo, 
ın latitude 30°, mean of 72°, summer 85 1° winter 58 2°, 
Grafton, latitude 29° 45’, mean 68 1°, summer 76 8°, winter 
584° It as useless to multiply examples,—we have here 
enough to show how mich cooler Australia really 1s than the 
fervid imaginations of some writers have made it appear in) 
print P 
Lookmg at this question of temperature generally, ıt will 
be seen that New South Wales 1s no exception to the general 
deduction of surence that the southern lands are cooler than 
those of corresponding latitudes ın the north, and it is only 
dunng hot winds, which are very rare in New South Wales, 
that the temperature rises to extremes But to leave Europe, 
and compare the climate of New South Wales with that of 
América. Our lgmits of latitude would place us from Washing- 
tonto New Orleans Now the me&n temperature at Washington 
#15 55° and at New Orleans 68°, while that of Eden is 60 3° and 
Grifton 68 1°, so that 1f mean temperature were a complete 
test of climate it would appear that our coast is hotter than 
corresponding latitudes in America But mean temperature 1s 
not enough , we must compare the sumnfer and winter tempera- 
tures, and summer at Washington rises to 76 7° and at Eden 
only to 67 9°, 9° cooler, New Orleans summer 18 82° and 
Grafton 76 8°, but 82° hardly represents the summer heat at 
New Orleans, for ıt ıs a steady broil, during which every day 
for three months of summer the heat 1s over 80°, a temperature 
that 1s only reached on this coast during hot winds, or in other 
words, very seldom But winter temperature at Washington 
falls to 37 8°, and at New Orleans to 56°, at Eden 51 9°, and 
at Grafton 58 4° Hence it is evident that on this coast the 
heat ıs very much less ın summer and greater ın winter than 
upon the coast of America Such facts place the colonf in a 
very different position in regard to climate from that which it 
h&s occupied in published works, for instead of being a hot 
country we see that its coast districts are much cooler than 
corresponding latitudes in Europe and America, and that in its 
elevated districts, which comprise a large part of it and much 
of the best land, ıt has a climate no warmer than the best and 
most enjoyable parts of Europe ın much higher latitudes , but 
while bringing these facts into due prominence it 1s not the 
intention to deny that another considerable part of the colony, 
forming the western plains, 1s subject to greater heat, caused, 
no doubt, by the sun’s great power on treeless plains, and the 
almost total absence of cooling winds , yet, although in summer 
the temperature here frequently rises over 109°, and sometimes 
up to 120°, yet, owing to the cold at mht and in winter, the 
mean temperatures are not greater than those of corresponding 
latitudes in the northern hemisphere, and this part of the 
colony being remarkably dry, the great heat 1s by no means so 
enervating as a temperature of 80° in the moist atmosphere of 
the coast, and, what is of still more importance, it does not 
produce those terrible diseases which are usually the offspring 
of hot countries Thig 1s also, no doubt, due to the dryness of 
the ar Stock of all kinds thrive remarkably well, and are 
very free from disease in those hot western districts 
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THE Quarterly Journal of Microscopical Sceence for August 
1892 contains —-On the anatomy of Pentastomum teretiusculum 
(Baird), by Prof W Baldwin Spencer, M A (Plates1 to 1x ) 
Whilst collecting on Kings Island, which les to the west of 
Bass Straits, half-way between the mainland of Victoria and 
Tasmania, numerous specimens of the copper-head snake 
( Goplocepnalus superbus) were found, in the lungs of which a 
large species of Pentastomum were parasitic, afterwards the 
same parasite was discovered ın the lungs of the black snake 
(Pseudechys porphyrtaces) 10 Victoria, on examination thee 
seemed little doubt but that the species was the one described 
By Baird long ago (1862) from specimens obtained ın the mouth 
of a dead copper head snake ın the Zoological Gardens, London, 
underthe name of Pent teretiusculum In this paper we have 
a very complete account of the anatomy of this form, there 
being descriptions and figures of its external anatomy, schematic 
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representations of the muscular, alimentary, secretory, nerv@us, 
and reproductive systems, and an account of the sense organs, 
The paper 1s illustrated by ten dowble plates —On the minute 
structure of the* gills of Palemonetes varans, by Edgar J 
Allen, B Sc (Platex ) It would seem that so far as the gills 
of this crustacean are concerned, the statement made by 
Haeckel and Ray Lankester, that the circulatory system of the 
Decapods ıs everywhere closed, does not fold true It would 
elso seem fairly certain that the masses of cells surrounding the 
venous channels, in which Kowalevsky found hitmys deposited 
a few hours after its injection, exercise an excretory @unction 
In addition to these excretory cells, a large number of glandular 
bodies occur in the axis of the gill, and these are of two kinds— 
clear and reticulate gland ð 
The number for November 1892 contains —On the develop- 
ment of the optic nerve of vertebrates, and the choroidal 
fissure of embryonic life, by Richard Assheton, M A (Plates 
xı and xu ) That the opucnerveis formed by he diffegentiation 
of the cells of the optic stalk mto nerve fibres, which conse- 
quently lose connectign with the nner wall of the optic cup, and® 
piercing the outer wall, make connection with the outer face 
thereof, 1s held to be probable by such writers as Balfour, 
Foster, Marshall, Haddon, and others, whilst the opinion that 
it is formed by the growth of nerve fibres either from the retina 
(outer avall of the optic cup) or from the brain, along the optic 
stalk, but outside it and unconnected with ıt, 1s or has been held 
by His, Muller, Kolliker, Hertwig, Orr, and has been recently 
supported by Kerbel, Froriep, and Cajal Schafer seems to be 
uncertain which view to take As the result of the author’s 
investigations in the frog and chick, he concludes that the optic 
stalk takes no part ın the formation of the nervous parts of the 
organ of sight The optic nerve 1s developed independently of 
the optic stalk, and at first entirely outside it. The great 
majority of the fibres forming the optic nerve arise as outgrowths 
from ferve cells in the retina —On the larva of Asterzas vulgaris, 
by George W Field, M A (Platesxim to xv ) —On thesdevelop- 
ment of the genital organs, ovoid gland, axial and aboral 
sinuses m Amphiura squamata, together with some remarks on 
Ludwig's heemal system in this ophiund, by E W MacBride, 
B Sc (Plates xvi to xvi) Concludes that echinoderms agree 
with other coelomata in the origin of their genital cells these 
latter have at first an unsymmetrical position ın echinoderms, 
and afterwards take on a radially symmetrical disposition in 
correspondence with the secondarily acquired radial form of the 
body The ongim of these cells adjacent to the stone canal 
suggests a comparison of the origin of the genital cells near the 
nephridia in many annehds, but the homology of the stone 
canal with a nephridium has yet to be proved —On a new 
genus and species of aquatic Oligocheta belongmg to the 
family Rhinodrilide, found in England by W B Benham, 
D Sc (Plates xix and xx) This new worm receives the name 
of Sparganophilus tamesis, 1t was found y some numbers in 
the mud of the Thames, adhering to the roots of Sparganeum 
vamosum, nea. Goring, the cocoon ıs drawn out to a point at 
one end, while in the other it shows a narrow frayed end As 
the home of the Rhinodrilide ıs America, the author suggests 
that the cocoons of this worm may have been introduced into 
the Thames amongst the roots of water plants, or attached to 
timber from the United States 


American Meteorological Fournal, December —Atmospheric 
electricity, earth currents, and terrestrial magnetism, by Prof 
C Abbe The author has collected from various telegraph 
companies particulars about electrical storms, which illustrate 
the magnitude of the disturbances that frequently occur The 
present electrical and magnetic observatories, which usually 
observe only some part of the whole serres of phenomena, need 
to be supplemented by completely equipped establishments 
recording continuously the north-south, the east-west, and the 
zenithal-antipodal differences of potential The ordinary re- 
cords of atmospheric electricity give merely the difference gf 
potential of the earth and a point ın the atmosphere defined as 
the end of the water-dropping collector,—Notes on the use of 
automatic rain gauges, by J E Codman Observations were 
made continuously for three years with the object of showin 
what difference the size of the gauges would make in the 
ambunt of rainfall collected The largest gauge had a diameter 
of over 22 inches, and the smallest 2inches The results show 
that the size of the gauge made no practical difference He 
also gives the results of rainfall collected in gauges erected at 
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various heights on a mast The result showed that a gauge at 
an elevation @f 50 feet or less above the sfrface of the ground 
will collegt the same amount as one on the ground, provided 
both are situated m a position not affected by counter currents. 
ofar This result agrees with that found by Prof Hellmann 
in his experiment# at Beryn —Sunshine recorders, by Prof C 
F Marvin Thus far two methods only have been in general 
use,°(I) theefocussing bf the rays of the sun by means of a glass 
sphere and obtaming a burn othe surface of a card, and (2) 
the photographic method, producing a trace on sensitized paper 
The first method recogds only bright sunshine, while the latter 
methed ıs more sensitive and records fainter sunshine Prof 
Marvin has umproved a method first developed by D T Marmg 
of the Weather Bureau, consisting im principle of a Leshe 
differentiad air thermometer, mercury being used to separate the 
airin the two bulbs Whe properly adjusted and exposed to 
sunshine the lower blackened bulb becomes heated and causes 
the column to rise above a platinum pomt and close an electric 
circu The instsument, of which a drawing 1s given, 1s said 
to respond promptly to sunshine and sfiadow The other articles 
ge —Late investigation of thunderstorms in Wisconsin, by W 
Moore Observations on the aurora of July 16, by T W 
Harris, and Temperature sequences, by Prof H A Hazen 


THE articles in the Journal of Botany for November and 
December are mostly af interest to students of British botany 
Mr F J Hanbury adds two more to his new species of 
Lhrevacium, H bretannecum and H caniceps, Mr Bagnall de- 
scribes a new species of bramble, Rudus mercicus from the Mid- 
land counties, and Mr W H Pearson a new British liverwort, 
Scapanıa aspera Mr G F Scott Elhot contributes some use- 
ful hints on botanical collecting ın the tropics 
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Reyal Society, December 8, 1892 —‘‘ On the Photographic 
Spectra of some of the Brighter Stars ” By J Norman Lockyer, 
FRS 

The present communication consists 8f a discussion of 443 
photographs of thespectra of 171 stars, which have been obtamed 
at Kensington and Westgate-on-Sea during the last two years 

The chief instrument employed in this work has been a 6 inch 
refracting telescope ın conjunction with—at different trmes—~ 
objective prisms of 74° and 45° respectively 

By this method the time of exposure is short, and good defi- 
nition, with large dispersion, 1s easily secured The spectra thus 
obtatned will bear enlargement up to thirty times without much 
sacrifice of definition 

The 30-inch reflector and slit-spectroscope at Westgate-on- 
Sea have also been used in the inquiry 

My object has not been so much to obtain photogiaphs of the 
spectra of a large number of stars as to study in detail the spectra 
of comparatively few 

In the classifications of stars adopted by others from a con- 
sideration of the visual observations, only the broader differences 
ın the spectra have been taken mto account Prof Pickering 
has more recently employed a provisional classification in con- 
nection with the Henry Draper Memorial photographs of stellar 
spectra, but this chiefly relates to photographs taken with small 
dispersion With larger dispersion ıt becomes necessary to deal 
with the presence or absence of individual lines 

In the first imstance, the various stars of which the spectra 
have been photographed at Kensington have been arranged in 
tables, without reference to any of the existing classifications, 
and taking into account the finer details The basis on which 
the main tabular divisions of the spectra are founded is the 
amount of continuous absorption at the blue end This dis- 
tinction was not possible in the case of the eye observations 

The stars included im the first table are characterized by the 
absence of any remarkable continuous absorption at the blue end, 
and by the presence m their spectra of broad lines of hydrogen 
‘These have been further classified in four sub-divisions, depend - 
ing on the presence or absence of other lines, 

In the stars of the second table there 1s a considerable amount 
of continuous absoiption in the ultra-violet, and the spectra 
beyond K are very dificult to photograph as compared with the 
stars of the first table In these stais the thickness of the hydro- 
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gen lines ıs about the same asın the solar spectrum These also 


are arranged in two sub divisions 


In all the star, inclutled in the third table there 1% a very con- 
siderable amount of continuous absorption in the violet, extend- 
ing to about G, and it 1» a®matter of great difficulty to photograph 
these spectra, as most of the stars of this class are below the 


third magnitude 


The hydrogen lines gire veryethin 


One sub- 


division includes the spectra which show flutings shading away 
towards the less refrangible end of the spectrum eThe other 
comprises stars without fluting#1n their spectra, The brightest 
star ım this table, a Onionis, 1s discussed ın detail, the yesult 
tending to show that the temperature of the absorbing 1ron 
vapours ıs not much grentei than that of the oxy-hydrogen figme 


The relations of t 


e various sub-divisions to Which reference 
has been made are then traced 


One important fact comes out very clearly, namely, that 
whether we take the varying thickrfesses of the hydrogen lines 
or of the lines of other substances as the basis for the arrange- 
ment of the spectra, 1t 1s not possible to place all the stars in 


one line of temperature 


Thus, there are stars in which, the 


hydrogen lines are of th@ same average thickness, while the 


remaming hnes are almost entirely different 


These spectra, 


cannot, therefore, be placed in juxtaposition, and it 1s necessary 


to arrange the stars in two series 


The next part of the paper consists of a discussion of the 
photographic results in relation to the meteoritic hypothesis 


In the Bakerian Lecture for 1888, I 


rought together the 


various observations of the spectra of stars, comets, and nebulz, 
and the discussion suggested the hypothesis that all celestial 
bodies are, or have been, swarms of meteorites, the difference 
between them being due to different stages of condensation 
The new classification rendered necessary by this hypothesis 
differed from previous ones, inasmuch as the lme of evolution 
followed, instead of locating the highest temperature at 1ts com- 
mencement, as demanded oy Laplace's hypothesis, placed it 


much later 


Hence bodies of increasing temperature? were 


demanded as well as bodies of decreasing temperature 

The question how fa: this condition is sausfied by the new 
facts revealed by the photographs ıs next discuSsed 

This involves the consideration of some points in connecfion 
with the hypothesis to which brief relerence alone has been 


made in previous communications 


The phenomena to be ex- 


pected on the hypothesis, and the actual facts, are given side by 


side below — 


Nebule. 


The bright lines seen in 
nebula should have three 
origins — 

(1) The lines of those 
substances which occupy the 
interspaces between the 
meteorites Chief among 
these, from laboratory experi- 
ments, we should expect 
hydrogen and gaseous com- 
pounds of carbon 

(2) The most numerous 
collisions between the meteor- 
ites will be partial ones— 
mere grazes—suffictent only 
to produce comparatively 
shght rises of temperature, 

(3) Tnere will, no doubt, 
be a small number of end-on 
collisions, producing very 
high temperatu es, and there 
should be evidence of some 





(1) Lines at wave-lengths 
approximately very closely to 
the lines of hydrozen, and to 
some of the carbon flutings, 
appear in the spectra of 
nebula 


(2) There 1s a fluting most 
probably due to magnesium at 
A 500, and the longest flame 
lines of iron, calcium, and 
magnesium are seen 


(3) The chromospheric line 
Dg and another line at A 4471 
(which ts always associated 
with D, m the chromosphere) 
have been recorded ın the 


high-temperature lines spectrum of the Orion 
Nebula 
Bright-Line Stars 

The lines seen ın the Prof Pickering has 


spectra of bright-lme stars 
should, ım the main, resem le 
those which appear in ne wile 
They will differ, however, for 
two reasons givea m the 
paper 


shown that the Draper 
Memorial photographs prove 
that bright-line stars are intr- 
mately connected with the 
planetary nebulee, the lines in 
the spectra being almost 
identical 
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Stage 1 —Immediately fol- 
lowing the stage of condensa- 
tion gtvmg bright-line stars, 
the bright lines from the ın- 
terspaces will be masked by 
coyesponding dark ones, due 
to absorption of the same 
vapours surrounding the in- 
candescent meteorites, and 
these lies will therefore 
vanish from the spectrum 

Owing to the interspaces 
beyng restricted, absorption 
phenomena will be in excess, 
and low-temperature metallic 


fluting absorption will first 
appear he ra@iation spec- 
trum of interspaces will 


flow consist chiefly of carbon 


Under these conditions the 
amount of continuous absorp- 
tion at the blue end will be at 
a maximum 

Stage 2 With further con- 
densation, the radiation spec- 
trum of the interspaces will 
gradually disappear, and dark 
lines replace the fluting ab- 
sorption owing to increase of 
temperature, though this hne 
absorption need not necessarily 
resemble that in the solar spec- 
trum 

Stige je—(1) The line ab- 
sorption and the continuous 
spectrum at the blue end will 
diminish‘as the condensations 
are reduced im number, as 
only those vapours high up in 
the atmospheres surrounding 
the coudensations will be 
competent to show absorption 
phenomena in consequence of 
the biight continuous spec- 
trum of the still disturbed 
lower levels of those atmo- 
spheres 

(2) Lines of iron and other 
substances will disappear at 
this stage, because the bright 
lmes from the interspaces will 
counteract the lines in the 
same positions due to absorp- 
tion of surrounding vapours 

(3) The chances of violent 
collisions being now enor- 
mously increased, we should 
expect the absorption of very 
high - temperature a vapours 
The solar chromospheric lines 
may be taken as examples of 
lines produced at such tem 
peratures 








e °’ 


Stars of Increasing Temperature 


The spectra of stars given 
in the third table answer these 
requirements ° Thty show no 
bright hnes under normal con- 
ditions 


The dark flutings in the 
visua spectrum agree very 
closely ın position with the 
flutings seen in the flame spec 
tra of manganese, lead, and 
iron The evidence afforded 
by the photographs proves the 
actual presence of carbon 
radiation 

The photographs show a 
considerable amount of con- 
tinuous absorption in the ultra- 
violet and violet . 

The spectra consist of nume- 
rous dark metallic lines, but 
they do not exactly resemble 
the solar spectrum a Tauri 
and y Cygni me types of stars 
at this stage 


(1) These conditions are 
satisfied by such stars as a 
Cygni, Rigel, Bellatrix, & 
Ononis, and æ Virgins In 
these there 1s no continuous 
absorption at the blue end, the 
spectra consisting of simple 
line absorption 


(2) In the spectrum of a 
Cygni, which represents the 
earliest example of this stage 
there are a few of the longest 
lines of tron, but ın other 
stars of this class the iron 
lines disappear 

(3) The new lines which 
appear include the chromo- 
spheric line at A 4471, and 
possibly a few others 


The Hottest Stars 


The order of the absorb- 
ing layers should follow the 
ofiginal order of the extension 
of the vapours round the 
meteorites in the first condi- 
tion of the swarm, and the 
knes seen bright in nebulz, 
whatever their origins may 
be, should therefore appear 
almost alone as dark lines 


In stars like a Andromedæ 
we have absorption ,lmes 
agreeing ın position with 
some of the bnght lines 
which appear in nebulæ 
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Stars of Decreasing Temperature e ‘‘greenstones” and allied hornbleadic schists from the Pen- 
Stage 1 —Owing to the di- « i nine Alps, as illustrative of the effects af pressure metamor- 
minishing depth of the absorb- | phism, by Pr8f T G Bonney The author describes the results 
ing atmospltere, the hydrogen ; of study uf the field, and with the microscope, of (a) some thin 
lines will, on the whole, get dykes ın the calc sch'st group, much modified by pressure , 
thinner, and new lmes will (4) some larger mgsses of green schist which appear to be closely 
appear These new lines will associated with the dyk&, (c) some other pressure-modified 
not necessarily be identical . . © | greanstone dykes of greater thickness than the first The spec. 
divith those observed in the mens were obtained, for the most@part, either near Saas Fee or 
spectra of stars of mereasing inthe Binnenthal These results, ın his opinion, justified the 
temperature In the latter a following conclusions —(1) That basic intrusive 1ocks, pre- 
there will be the perpetual sumably once doleritessor basalts, can be converted into foliated, 
explosions of the meteorites possiBly even slightly banded, schists, in which no recognizable 
affecting the atmosplteres, trace of the oniginal structure remains (2) That in an early 
© | (possibly the first) stage of the process, the primary constituents 


whereas in a cooling mass 
of vapour we get the absorp- 
tion of the highest layers of 
vapours. The first lines to 
appear, however, will be thé 
longest low-temperature lines 
of the various chemical ele- 
ments 

Stage 2—The hydrogen 
lines will continue to thin 
out, and the spectra will 
show many more of the high- 
temperature lines of different 
elements These will differ 
from the lines seen in stars 
of imereasing temperature 
owing to the different per- 
centage composition of the ! 
absorbing layers, so far as 
the known lines are con- 
cerned 


Taking Sirius as a type of 
stars in the §rst stage oP de- 
creasing temperatu, it 15 
found that its spectram showwse 
many of the longest lines of 
iron 

The conditions at this stage 
of cooling are satisfied by such 
stars as 8 Artetis and a Perser 
In the spectrum of these stars 
nearly all the solar lines are 
found, in addition to fairly 
broad lines of hydrogen 





There is undoukted evr- 
dence of the presence ®f 
carbon absorption ın the 
solar spectrum and the spec- 
trum of Arcturus, the only 
star which has yet been in- 
| vestigated with special refer- 
| ence to this puint 


Stage 3 —Whith the further 
thinning out of the hydrogen 
Imes and reduction of tem- 
perature of the atmosphere, 
the absorption flutmngs of the 
compounds of carbon should 
come 10, 





The photographs, then, give us the same results as the one 
formerly obtained fro n the eye observations 

Comparison 1s then made between the groups in the classifi- 
cation first suggested by the eye observations, and the various 
sub-division, m which the photographs have been arranged 


Geological Society, December 7—W H Hudleston, 
F RS, President, in the chair —The following communica- 
tions were read ——Note on the Nufenen-stoch (Lepontine Alps), 
by Prof T G Bonney, FRS In 188g the author was 
obliged to leave some work incomplete ın this rather out-of the- 
way portion of the Lepontine Alps In the summer of 1891 he 
returned thither m company with Mr J Eccles, F GS, and 
the present note 1s supplementary to the former paper The į 
Nufenen-stock was traversed from noith to south, and a return | 

, section made roughly along the eastern bank of the Gries 
Glacier Gnerss abounds on the north side of the Nufenen 
Pass, followed by rauchwacké and some Jurassic roc: On the 
flank of the mountain are small outcrops of fauchwacké and of | 
the so-called ‘‘ Disthene-schists” (both badly exposed), followed 
by much Dark-mica schist, often containing black garnets 
Higher up is a considerable mass of Jurassic rock with the 
“knots” and “prisms” which have been mistaken for garnets 
and staurolites, but Dark mica schists set ın again before the 
summit is reached Lhey continue down the southern Hank of 
the peak but rather north ot the lowest part of the water shed, 
between Switzerland and Italy, the ‘‘ Disthene schist ” 1s again 
found, followed by a fair-sized mass of rauchwacké The re 
turn sec 10n gave a similar assouation m reverse order, antl 
both confirmed the conclusions expressed by the auth srin 1890 
as to the absence of yarnets and staurolites from Jurassic rocks 
(with belemnit s, &c ), and the great break between these or 
the underlying rauchwackéd (where it occurs) and the crystallin€ 
sclfists, in which garnets often abound, of the Leponune Alps 
The crystalline schists and the Mesozoic rocks are thrown into 
a series of very sharp folds, which, locally, presents at first 
sight the appearance of unterstratification —On some schistose 
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of the rocl-mass are crushed or sheared, and thus their frag- 
ments frequently assume a somewhat ‘‘streaky ” order, that 1s 
to say, the rocx passes more or less into the ‘‘mylonitic” con- 
dition (3) That next (probably owing to the action of water 
undef great pressifre) certain of the copstituents are decomposed 
or dissolved (4) That, ın consequence of this, when the 
Pressure 1s sufficiently diminished, a new group of minerals 1s 
formed (though in some cases original fragments may serve as 
nucle) (5) That of the more important constituents hornblende 
1s the first to form, closely followed, 1f not accompanied, hy 
epidote , next comes beotite (the growth of which often suggests 
that by this time the pressure 1s ceasing to be definite in direc- 
tion), and, lastly, a water-clear mineral, probably a felspar, 
perhaps sometimes quartz (6) That in all these cases the 
hornblende occurs either in very elongated prisms or in actual 
needles The author brings forward a number of other instances 
to show that this form of hornblende may be regarded as 
indicative of dynamometamorphism , so that rocks where that 
mineral 1s more granular in shape (cases where actinolite or 
tremokte appears asa mere fringe bemg excepted) have not been 
subjected to this process —-On a secondary development of bto- 
tite and of hornblende in crystalline schists from the Binnenthal, 
by Prof T G Banney Both the rocks desertbed in this com- 
mugication come from the Binnenthal, and were obtained by 
Mr J Eccles, FGS, m the summer of 1891 They belong 
to the Dark-mica schists described by the author in former 
papers, and have been greatly affected by pressure In each a 
mineral above the usual size has been subsequently developed 

Tn the rock from near Binn this mineral is a biotite the dimen- 
sions of one crystal, irregular in outline, and having its basal 
cleavage roughly perpendicular to the lines indicative of pres- 
sure, are about 175” 03” The other mineral, from the peak 
of the Hohsandhorn, 1s a rather irregularly formed hornblende, 
the crystals (which he im various directions) being sometimes 
more than half an inch long The exterior often is closely asso- 
ciated with little flakes of biotite The author discusses the 
bearing of this fact, and the circumstances which may have 
favoured the formation of minerals, so far as his experience 
goes, of an exceptional size Some remarks also are made on 
relauon of these structures developed in the Alpine schists to 
the various movements by which those rocks have been affected, 
and on the general question of pressure as an agent of metamor- 
phism The reading of these papers was followed by a discus- 
sion, in which the President, Mr Eccles, the Rev E Hill, Mr 

Rutley, Mr Teall, and the author, took part —Geological notes 
on the Bridgewater District in Eastern Ontario, by J H 

Collins 


Paris, 


Academy of Sciences, January 2—M d'Abbadie in the 
chair ——M_Læwy was elected Vice-President for 1893 MM 
Fizeau and Fremy were elected into the central committee of 
administration The President gave a list of the members, 
associates, and correspondents deceased and elected during 1892 
The new members were MM Appell, Perrier, Guyon, and 
Brouardel Foreign associates, MM von Helmholtz, and van 
Beneden Correspondents, MM Sophus Lie, Considére, 
Amsler, Auwers, Rayet, Perrotin, de Tillo, and Manen — 
Observations of Brooks's comet (November 19, 1892) made with 
the eguatorral coudé of ihe Lyon Observatory, by M G Le 
Cadet —On a new method of approximation, by Y E Jablon+k, 
—On the moverrents of systems whose trajectories admit of an 
infimtesimal transformation, by M Paul Painlevé --On the 
general form of vibratory mouon im an isotropic medium, by 
M E Mercadier —On thermo-electric phenomena between two 
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electrolytes, by M Wenn: Bagard The thermo-electric force 
between two portions of fhe same electrolyte in different 
stages of dilution wag determined by experiments performed at 
the physical laboratory of the Faculty of Sciencts at Nancy 
The diaphragm employed consisted of goldbeater's skin, which 
has the advantage of closely adhering to the glass The results 
are given in the case of zinc sulphate With a § per cent and 
a 45 percent solution the differencesof potéhtial ranged from 
78 at 17 9° to 155 at 73 5°, the unit bemg 1/rooooth of the 
EMF of aDamellcell The law of intermediat@ bodies was 
strictly fulfilled, as shown by opposing a couple of 5 and 25 
per cent in series with another of 25 and 45 per cent to a third 
of 5 and 45 per cent , when no deflection of the electrometer 
was observed between o° and 73 3° —On the age of theemost 
ancient eruptions of Etna, by M Wallerant The first eruptions 
of Etna have been variously estimated to have occurred in the 
later quaternary or in the upper pocene periods hese con- 
clusions were based on the study of the prismatic basalt laid 
bare by the sea round the foot of the cone The phocene de- 
‘posits found ın conjunction with part of the basalt appear from 
paleontological evidence to be contemporanetus with theesub- 
Appenine blue marls, whith belong to the lower phocene, In the 
Cyclopean Isles the basalt 1s covered with a layer of clay, which 
is also found interpenetrated by the basalt The identity of age 
of the two formations 1s evidenced by lenticular patches of sand 
interstratified in the clay, whose particles consist of fragments of 
pyroxene, peridote, and triclinic felspar,proving that when the 
sub-Apennine marls were being deposited Etna was the scene of 
eruptions accompanied by the emission of ashes 
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HEREDITY 


Das Kemplasma Eine Theorie der Pererbung By 
August Weismann, Professor in Freiburg 1 B „Jera 
Gustav Fischer, 1892) Py 


N the substantial volume whose title stands at the head 
of this article Prof Weeismann has gathered together 
the results of the essays and researches which he has given 
to the world during the last eleven years, and he now 
presents us with a theory of heredity, for which his prew 
vious writings have been but*preparatory ee 

Those who have followed the German phildsopher 
since the appearance of “Die Dauer des Lebens” in 
1882 have traversed a wide territory They have seen 
many theories and hypotheses come into view and attain 
a certain‘degree of definiteness Some of these are now 
lost to sight, others have changed their outline and 
altered the relative proportion of their parts, but, what- 
ever was the standpoint, the central feature of Prof 
Weismann’s theory of heredity—the continuity of the 
germ-plasma—remained unchanged 

The work before us consists of an introduction, partly 
historical, and of four books, ın which the theory and its 
application to various biological problems are set forth 
in the fullest possible manner, and m language fòr the 
most part free of technical phrases, so that a non-scien- 
tific reader can easily follow the argument At the close of 
the volume are a summary of the four books and an index 
The latter 1s a novelty in a German book of this kind, for 
which we cannot be too grateful to its compiler, Fraulein 
Diestel 

The title of the work strikes the 
Prof Weismann’s theory Heredity, according to 
his view, 1s brought about by the transference 
from one generation to another of a substance with a 
definite and very complex constitution, the germ-plasma 
This substance ts the matertal basis of heredity , and it 
1s supposed that a part of ıt ın each reproductive cell ıs 
not used up in the construction of the offspring, but 1s 
transmitted unchanged to form part of the reproductive 
cells of the following generation As the author points 
out, his theory might be termed “ Blastogenesis,” or the 
origin from the germ-plasma, as opposed to Darwin’s 
Pangenesis, or the origin from all parts. « 

This germ-plasma is necessarily a most comphcated 
substance , ıt cannot arise anew, but can grow and in~ 
crease Its ultimate constituents, according to the latest 
view of the Freiburg professor, are certain units termed 
biophores, which possess the properties of assimilation, 
growth, and multiplication by means of fission So long 
as the organic world consisted of biophores living either 
singly or united in colonies, heredity and multiplication 
with subsequent growth were one, since each division 
resulted in two similar halves, which by growth gave rise 
to organisms exactly like the parent 

But, when the principle of the division of labour made 
itself felt, the biophores became differentiated, and simple 
diviston no longer sufficed to give mse to two similar 
organisms, each exactly like their parent A special 
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mechanism was needed to bring about heredity, and 
according to otr author this was found in the nucleus 
This differentiated part of the cell was originally a collec- 
tion of reserve biophores After the division of the 
nucleus the biophofes ın each half multiplied, and so re- 
placed.those which had separated from them, and thus 
rendered possible the completiow of the new organism 
The structure of the nucleus became still more compli- 
cated when amphimixs, the mingling of the hereditary 
substanée of two individuals, made its appearance 
Amongst multicellular organisms, with their endless 
vanity of cetls, the same mechanism exists, but in a still 
more complicated form Sexual reproduction has arisen , 
that ıs, the “Anlagen ” for the whole organism are collected 
into a sangle reproductive cell, two such cells come to- 
gether, and the resulting fertihzed eg cell contains the 
her@ditary substance of two individuals. 

According to Prof Weismann’s present view, this here- 
ditary substance or germ-plasma consists ultimately ot 
biophores These unis are built up in a definite order 
and arrangement into units of the second degree, which 
are termed “cell determinants,” or simply € determin- 
ants” Every cell of a multicellular organism 1s domin- 
ated in its histological character, and in the rhythm and 
nature of its division by one of the determinants, Each 
cell has not, however, a corresponding determinant in the 
germ-plasma, but cells of the same sort, as, for instance. 
blood corpuscles, may be represented in the hereditary 
substance by the same determinant In the germ-plasma 
of any species there must be as many determinants as 
there are variable cells or cell groups in the organism 
The determinants are arranged in a definite order in 
units of the third degree termed “ids ”® 

These ids, which will be familiar to readers of Prof 
Weismann’s latest essay, that on Amphimuxis, are again 
built up mto idants, and these last probably correspond 
with the chromatosomes, or nuclear rods of the nucleus 
Thus the germ-plasma consists of idants , the idants are 
composed of ids, the ids are built up in a definite man- 
ner of determinants , and the determinants are formed 
of the final units, the biophores 

It ıs assumed that the biophores can pass out of the 
nucleus and divide and multiply in the surrounding cell 
protoplasm Amphimixis brings about the mingling of a 
certain number of biophores from one parent with a 
similar number from the other, and the organism 
whose body ıs dominated by this mixed assemblage of 
biophores parzakes of the nature of both parents 

In the reproductive cells of the higher plants and 
animals the nucleus must contain not only those deter- 
minants which dominate the structure, rate of division, 
&c, &c, of the cell itself, but also those which will 
dominate the various cells and systems of cells which 
will eventually arise from the reproductive cell, and 
furthermore these must be definitely arranged in a given 
order, so that they may not be all called into activity at 
once, but may become functional successively, in accord 
with the orig.n of the cells they control 

It 1s not possible within the limits of a short article to 
desciibe the many ingenious applications of his theory, 
by means of which Prof Weismann attempts to explain 
such phenomena as the Regeneration of lost parts, 
Reversion, Budding, Alternation of Generations, &c all 
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these are brought into line, and are shown to be capable 
of an explanatién in the theory of germ plasma Di- 
morphism and seasonal dimorphism are explained by 
the assumed existence of double determinants, one 
corresponding with each form, and semaining active 
during the life-time of the organism controlled by the 
other 

Such changes as affect the cell body cannot be trans- 
mitted according to this view, sincg alterations ın the cell 
have no effect upon the biophore which in the next 
generation will dominate the corresponding cell of the 
offspring But, since variation must be ulgimately de- 
pendent on external circunistances, influences such as 
climate, change of food, &c , are considered to have in 
the course of time some effect upon, the determinants, 
and a corresponding*change in the organism results h? 
this hes one of the chief differences between the gem- 
plasma theory of Prof Weismann and the Pangenesis of 
Darwin They both give a possible explanation of heredity, 
but in the latter case the gemmuleg, coming from every cell 
of the body, afford an explanation of the transmission of 
acquired somatic changes, inthe former casethe biophores, 
arising only from other biophores, would be uninfluenced 
by any such change AES 





THE BASIS OF ALGEBRA 


The Algebra of Co-planar Vectors and Trigonometry By 
R Baldwin Hayward, MA, FRS, Senior Mathe- 
matical Master in Harrow School, formerly Fefow of 
St John’s College, Cambridge (London Macmillan 
& Co, 1892 ) 

HIS work ıs constructed on the methods of the 
school of mathematicians who derived their in- 
spiration from the teaching of De Morgan, a school 
which 1s represented by many of the most influential of 
out recent writers on mathematical subjects It 1s in- 
tended to occupy the place of the “Trigonometry and 

Double Algebra,” published in 1849 and now a long time 

out of print, at the same time incorporating such im- 

provements in elementary treatment as have been 

evolved out of half a century’s discussion of the founda- 
tions of Algebra Those who are acquainted with Mr 

Hayward’s other writings, such as his “Elements of 

Solid Geometry,” will expect a fresh and interesting 

treatment of his subject, and they will not be disap- 

pointed On turning over the pages we constantly come 
across elegant touches and happy turns of expression, 
and historical appreciations—the stuff which constitutes 
the basis of literary excellence in mathematical writings 

The treatise 1s primarily concerned with the logical 
exposition and illustration of the principles on which 

Algebraic Analysis, including Analytical Trigonometry, 

1s founded The utility of this subject in its practical 

applications renders ıt a necessary part of even an ele- 
mentary course of reading , while a very refined treatment 
of ıt may lead so far into the notions of the Theory of 

Functions and algebraic continuity ın general, as to some-« 

what overlay the really simple matters with which it 15 

concerned 

books has, until recently, been rather to take the funda- 
mertal formula on credit, and to make the subject | 
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eonsist of the development of their analytical and prac- 
tical consequences The philosophical principles which 
bind them into an organic whole have yetained so much 
the aspect of @ posterzorz developments, that there ıs- 
some temptation to proceed in the view that Mathe- 
matical Analysis ış, an inductive science like Natural 
Philosophy , that it 1s one part of the science to invent 
and verify the formule, while the logical calculus whiéh 
givessthem precision and limitation 1s quite another de- 
partment The great majority of readers of the elements 
of Algebra have no time for an exhaustive discussion of 
the nature of continuous quantity and all the types of 
singularity to which it 1s hable , while on the other hand 
complete neglect of the logical basis of Analysis deprives 
it both ef a fain source of*its interest, and of a large 
part of fts value as an intellectual taming Hence arises 
the importance, even ın presence of the complete theory 
with which a specialist must be acquainted, of the sim- 
plification and improvement of methods of exact treat- 
ment within the domain of elementary ideas. + 

The authors method starts off from an à prror:i dis- 
cussion of the Algebra of Co-planar Vectors, which leads 
him to the two modes of specification of a vectoi, as a 
power of the fundamental vector, and as a sum of com- 
ponents The identification of these two expressions 
leads to the analytical definitions of the szze and cosine, 
and oy way of certain theorems 1n algebraic limits [whose 
explicit enunciation is by the way not essential] to the 
leorderfy development of the subject The theorems con- 
cerning series which involve the complex variable are 
strikingly slustrated by corresponding vector chains, and 
geometrical interpretations are throughout very copious 
The treatment is here so full and many-sided, that it 
would form an interesting occupation for the reader to 
take up the other aspect of the matter, and try to pick 
out the simplest and briefest analytical foundation on 
which the formula requred for practical applications 
may be built 

The remarkable formula of p 115, (4 810475 jem 
if removed from the context in which it 1s set, might be 
propounded as a puzzle in interpretation The author 
introduces us straight off to an expression with a com- 
plex index. and proceeds to ascertain whether any mean- 
ing can be assigned to it, which will allow the inclusion 
of such expressions in the algebraic calculus The 
geometrical method gives him very neatly and definitely 
an expression for the values of AB, where A and B are 
both complex, by means of the vector ribs of a fan of 
equiangular spiral form. But when the conception of 
logometers (analytical logarithms) to a vector base comes 
up for interpretation, the answer proves to be some one 
of an infinito-nfinite series of vectors related to one 
another in a manner so complicated as to elude defimte 
grasp , and we have arrived at a case in which the in- 
clusion of the function in our calculus would, in the 
absence of special machinery of representation like a 
Riemann’s surface, be best avoided 

The origin of all difficulty ın the treatment of complex 
algebra les in fact in the multiplicity of values of the 
functions with which it deals If each function can be 





In this country the tendency in elementary | defined as spread out in a multiple sheet so as to be 


single-valued at each point on each leaf of the sheet, a 


| great part of the trouble disappears We can then if we 
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please make explicit use of the Principle ‘of the Permam 
ence of Equivalent Forms, which, after having been ox- 
pounded at length and defended by Peacock (appendix 
to ‘ Algebra”), kas been summarily rejected as misleading 
and unmeaning by many recent authors To the formal 
reintroduction of this principle Mr .Hayward’s language, 
exhibits a tendency to return Outside the domain of 
elementary Algebra, its strict employment m the prolon- 
gation of an analytical function into a new regaon is 
indeed of common occurrence in Analysis , while its ten- 
tative application in unxestricted form, as an instrument 
of suggestion and discovery in the Theory of Operations,” 
is fundamental To the effort to widen the limits of 
interpretation in connexion with it, has been due mostof 
the advances in Analysis * ee 

It is a fundamental, question ın mathematical logic how 
far, after having carried the stream of our analysis through 
regions of uninterpreted symbols, and having at length 
arrived at a stage in which these symbols have disap- 
peared,-we are entitled to claim this procedure to be 
demonstrative It ıs of course of the very essence of 
Algebra that the intermediate steps of its analysis remain 
uninterpreted , though in the Algebra of real quantities we 

° have a tacit assurance that an interpretation can be sup- 
plied if necessary Why then was there an objection 
to a similar procedure in the Algebra of complex quanti- 
ties, and what 1s the source of the timidity and doubt 
which Characterized the use of complex analysis before 
its geometrical interpretation was developed? Simply 
that complex quantities turned out to be multiple-valued, 
and that the selection of the proper value under given 
circumstances had to be settled by tracing the continuity 
of the quantities in a way that was to the mind practically 
impossible unti] a visual geomettic representation was 

“discovered The Argand diagram ıs not essential to the 
logic of the matter , ıt rather makes Analysis possible by 
bringing its scope within our grasp It simply forms a 
more extensive and systematic example of the method 
which has been in use since the time of Descartes for 
studying functions and approximating to their roots, by 
aid of their graphical representation , 

The Principle of Permanence of Equivalent Forms thus 
lies at the very root of Algebra, but it 1s rendered ineffective 
by indeterminateness of interpretation Its strict use, 
when most needed, 1s subject also to another hitch It 
requires that the forms be expressed in exact terms, an 
infinite series must be expressed in the sum of z terms 
together with a residue R These residues must be 
retained throughout the analysis until we arrive at a point 
where interpretation comes in, and it must then be 
settled how far they can be neglected ın the circumstances 
of the actual interpretation In the language of Mr 
Hayward, it cannot be asserted about series that are not 
absolutely convergent, that the fundamental laws of 
Algebra hold without limitation 

It ıs perhaps a question how far the idea, thus restricted 
and safeguarded, 1s worth being expressly retained as a 
working principle of ordinary Algebra In subjects like 
the Calculus of Operations and Finite Differences, which a 
are still in an unsytematized stage, it cannot be dispensed 
with , and the extent to which its use 1s boldly pushed, 
by De Morgan and Boole, even to the discussion in an 
operational manner of divergent series without their 
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residues, contrasts with the more exact processes of recent 
Analysis Haw far this boldness arises from the profound 
logical studies of these writers, and their appreciation of 
the imperfect character of inference ‘at the best, may be 
a subject open to gliscussjon 
In connexion with, the doctrine of convergence of 
series, the atthor givés a very cjpar account, from Sir G 
Stokes, of how it 1s that, on approaching certain critical 
points, the convergence may gradually fall off and finally 
disappear The illustrations employed are algebraic 
series of an exceptional character, and the whole cir- 
cumstances may possibly suggest to the uninitiated that 
it ıs a phenomenon of eXceptional rarity The most 
natural context is, of course, ın connexion with the 
wonderful and fay-reaching theory initiated by Fourier, 
eby means of which functions arbitrarily discontinuous are 
expressed by seemingly continuous series In that con- 
nexion, the necessity of eaplanation is so obvious that ıt 
is interesting to examine the previous attempts at eluci- 
dation Thus De Moggan, in 1839,1s able to conclude 
(“Diff and Int Cale,” pp 233, 239) that such discon- 
tinuity cannot occur in series proceeding by powers of a 
real variable, thatin other cases ıt occurs only through 
the series becoming divergent at the point of discontinuity 
It ıs, however, an important question how far it would be 
allowable to avoid burdening an elementary exposition 
by complete precautions against the existence of anomalies 
hke this, which would hardly have origimally occurred to 
any one in that early stage 
The book ends* with a wider survey, including a clear 
and teresting account of Cauchy’s theory of the radical 
points of a rational function The graphs of the cubic 
2 + az, which are given as an illustration, would also 
form excellent and rapid examples of the Rankine-Max- 
well method of graphical addition, applied to the separate 
graphs of 3? and az J.L 





FOSSIL PLANTS AS TESTS OF CLIMATE 


Fossil Plants as Tests of Chemate, being the Sedgwick 
Prize Essay for the Year 1892 By A C Seward, 
MA,FGS, Lecturer in Botany in the University of 
Cambridge (London C J Clay and Sons, Cam- 
bridge University Press, 1892) 


HIS admirable essay 1s really a digest of the opinions 
of the principal writers on fossil plants, so far as 
they throw light on geological climates, and a critical 
résumé of the subject upto date It should be read by 
all who prefer to deduce the relative temperatures 
of various latitudes ın the past from such solid data as 
assemblages of feins, cycads, and conifers, the ancestors 
of living genera and species, rather than from utterly 
extinct belemnites, ammonites, and saurians, of whose 
habits little can ever be known, and which might have 
drifted fai out of their temperature zones by warm and 
cold sea-currents 
Perhaps if any criticism can be made, it 1s that 
too little has been said by the author as to what 1s 
known of the Mesozoic floras, which, if scanty, are 
extremely interesting In fact only the widely-sepa- 
rated Paleozoic and Cenozoic floras are fully dealt 
with Owing to the magnitude, difficulty, and freshness 
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of the problems presented by the former, they have re- | slightly modified, a state of things which 1t 1s conceivable 


ceived the larger share of attention and have ever 
attracted some of, the most acute and phelosophic of 
scientific workers But while the researches of such 
Investigators as Williamson and Renault into the actual 
structures and affinities of the carboniferous plants have 
been rewarded with the anost brilliant succe¥ses, attempts 
to speculate and theorize have only been productive of 
barien controversy All inferences,as to the temperatures 
in which they flourished have merely been inductions 
from unknown data thew affinities with existing plants 
are so remote that they can tell us of little beyond moist 
climates and spongy, marshy soils, hable to inundation, 
with possibly an atmosphere more highly charged with 
carbonic acid than at present But that neither the flora 
nor identical conditi8ns were uniformly present over the 
whole land during the deposition of the carbonifergus, 
becomes every year more apparent, and perhaps few 
would now maintain that fossil floras met with m widely- 
different latitudes must necessarily be contemporary be- 
cause simular, or reject as impossible the corielation of 
the Glossopteris floras of the southern hemisphere 
simply because they are so dissimilar 

Tertiary floras, however, have to be approached from 
almost totally different standpoints, for here minute in- 
vestigations into vegetable structure can only excep- 
tionally lead to important results On the other hand 
it may be possible to predicate the climate that any group 
among them would have required, with almost perfect 
accuracy Allowing that even mfost closely-allied 
species may have had different habits, enough man 
that are practically identical with hving species These 
not only prove to us that in every land ın our hemisphere 
the temperatures remained warmer throughout the 
Tertiary period than at present, but also that the tem- 
peratures were far from equable during Eocene time 
Thus ıt is impossible to hesitate as to the evidence of the 
flora ın the lower stages of our Eocene, which exhibits 
an abundance of planes, poplars, and alders and an ab- 
sence of all approach to sub-tropical essences , nor as to 
that of the London Clay, with its tropical nipas, sabals, 
and a host of others almost indistinguishable from species 
existing at the present day There ıs scarcely need of 
the corroborative evidence of the Mollusca as to cooler 
seas in the Thanets, nor of tropical conditions in the 
laige turtles, crocodiles, snakes, and nautih of Sheppey 
In fact, the temperature of the spots oecupied by Read- 
ing, Bournemouth, or Mull at a particular stage of the 
Eocene could be predicated from the fossil floras almost as 
accurately as from living plants If the same cannot be 
said of the Arctic regions it 1s simply that the specimens 
brought home are, perhaps from the exigences of travel 
and inexperience of the collectors, for the most part so 
imperfectly preserved and fragmentary, that few of the 
determinations can carry the smallest weight It may 
sult quidnuncs to accept indeterminable fragments as 
evidence of the growth of palms and cycads in the Green- 
land Eocene—it 1s time the Miocene age of these beds 
was relegated to the limbo of Coal-measure palms and 
yuccas—and to become excited over the presence of a 
sub-tropical flora within the Arctic circle, but as a fact 
it 1s doubtful whether anything has been discovered there 
which might not have grown in our own temperature, if 
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the damming back of the Aictic seas by the land connec- 
tion which then existed between Europe and Ametica, 
aided by an active Gulf Stream, might have brought 
about When wecome to the Miocene, worked out as 
that of Switzerland was by Heer, or still more the 
Quaternary, wit such data as those laboriously amassed 
by Clement Reid, the inferences as to climate are sall 
moregiiresistible 
As to evidence of the age of rocks, plants are less trust- 
worthy, because they have nather been so perfectly 
studied nor are their zones as yet at all properly defined. 
All we can say is that certain assemblages are found 
1g association at the beginning of the Tertiary, and 
that changing temperatures ehave since compelled them 
‘not to dfsperse, but to migrate far and wide Fewer pro- 
bably of the species are extinct than 1s generally supposed, 
and the primitive associations have held together perhaps 
to the present day, with many gaps from extinction and 
desertion and a large infusion of recruits through the 
ordinary causes of evolution, stimulated by the increase in 
browsing mammalia Whether, on the othe: hand, the 
marine deposit zones are really entitled to the weight at- 
tached to them as evidences of age, except locally, is not so, 
clear They are usually the littoral deposits of a muted 
area, where some changes of level or current have appar- 
ently suddenly driven out the fauna and introduced new 
colonies more adapted to the changed conditions ® If we 
ecould follow the subsequent wanderings of these assem- 
blages under the sea our faith ın their sudden extinction 
and consequently in their chronological value might be 
greatly modified At all events, many of the less con- 
spicuous groups of mollusca, when critically examined, 
prove to have surprisingly near relatives in distant seas 
at much later periods, and even at the present day 
J STARKIE GARDNER 





OUR BOOK SHELF 


Proneers of Serence By Oliver Lodge, FRS (London 
and New York Macmillan and Co, 1893) 


THIS book conststs of exghteen lectures on the history 
and progress of astronomy, which were delivered by Dr 
Lodge in 1887 “he lectures having been found 
interesting,” he thought it “aural to write them out in 
full and publish,” and, although this can scarcely be con- 
sidered a sufficient excuse, the intrinsic merits of the 
work are abundant justification for its existence In 
Part I, “From Dusk to Daylight,” the progress of 
astronomy from Copernicus to Newton 1s traced in a 
series of vivid pictures of Copernicus, Tycho Brahe, 
Kepler, Galileo, Descartes, and Newton , while Part II, 
“ A Couple of Centuries’ Progress,’ brings the history 
of gravitational astronomy from Newton down to the 
present time In these latter lectures Roemer and 
Bradley are associated with the velocity of light and 
aberration , Legrange and Laplace with the solar system 
and the nebular hypothesis , Herschel with the motion 
of “fixed” stars, Bessel with the distances of stars, 
Adams and Leverrier with the discovery of Neptune , 
and Lord Kelvin and George H Darwin with tides Dr 
Lodge has been able, by judiciously combining clear 
statements of scientific facts and laws with interesting 
personal details, to give his lectures all the charm of a 
romance The book is an admirable introduction to the 
study of astronomy, and no better gift for a beginner 
| could well be chosen, while to those to whom many of 
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its details are already familiar, the picturesque clearness 
with which they aie presented will make*their knowledge 
more real and more complete The standard of excef- 
lence maintatnedsin the lectures makes distinction diffi- 
cult and invidiotts, or we would distinguish the lectures 
on Newton and those on tides as models of what such 
popular scientific expositions should be The book is 
copiously, and, on the whole, well ilfistnated, but some of 
the illustrations—notably those of clusters and nebula — 
are very familiar and somewhat out of date Agcutious 
mistake occurs on page 201, where a well-known @raw- 
ing of a comet appears as an “old drawing of the Andro- 
meda nebula” ‘The illystration on page 326, showing 
the patns of Uranus and Neptune and their relative 
positions from 1781 to 1840, and professing “ to illustrate 
the direction of their mutual perturbing forces,” 1s partly 
misleading, but in introducing this Dr, Lodge has 
ered in good company, for the diagram, originally @ue to 
Dr Houghton, appeags in many of our recent astrdhomical, 
teat-books A T 


&lectrie Lighting and Power Distribution PartI By 
W Perren Maycock, MIEE (London Whittaker 
and Co, 1892 ) 

THIS cheap and useful little text-book has been written 

for the author’s junior students, as he 1s of opinion that 

no trustworthy elementary work on the subject is to be 
obtained The scope of the work has been limited to 

*the syllabus of the ordinary grade examination of the 

City and Guilds of London Institute We find, however, 

much information on subjects not usually found in other 

manuals The book ıs freely illustrated, and the de- 
scriptiens are clear 

It 1s very important for the junior student to under- 
stand cleaily what is meant by a line of force, dnd toe 
grasp the fact that lines of force are only assumed to 
exist, because, by such an assumption ıt is possible to 
explain many, otherwise inexplicable, phenomena On 
page 47 we find the following statement —“ The power 
which any magnet possesses, of picking up pieces of 
„ron, and of acting upon another magnet, depends 
upon the existence of lines of magnetic force” This 
quotation 1s vague, a jumor student might easily 
imagine that the lines of force really existed, whereas 
they are purely assumptions, to elucidate the pheno- 
mena of magnetic attraction The illustrations of 
simple bar magnets, solenoids, and electro-magnets, ın 
which the lines of force are delineated, should have the 
assumed directions of the lines of force clearly shown by 
arrow-heads This might be done with advantage in 

Figs 17 to 20 
Chapter IV deals with induction of currents, electro- 

magnetic induction, Faraday’s Law, and concludes with 

a clear description of magneto-motive force, magnetic 

resistance, magnetizing force, induction and permeability 

These latter are very difficult for a junior student to 

understand thoroughly, and the author should have 

devoted more space to the discussion of these important 
points ın dynamo construction One particularly good 
feature in this text-book 1s the large number of questions 
arranged at the end of each chapter These are well 

suited to test the knowledge of a student Chapter V 

deals generally with electrical testing, megsuring instru- 

ments used in installations, and meters for measuring 
the current, such as Teague’s, Elihu Thomson’s, and the 

Wilght-Ferrauti Chapter VI. concludes the book, de- 

scribing the principle of the dynamo, different types of 

machines, and the construction of the various parts 
Taken as a whole tius book attempts too much The 

matter described has suffered considerably by condensa- 

tion, a serious thing where junior students are concerned 

Most of the illustrations are good, some are indis- 

tinct, and Fig 98 1s decidedly wrong, showing the brushes 

set tor one direction of rotation, and the arrow indicating 

the reverse i 
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On the other hand the sequettce of matter 1s good, 
and a student should learn much from, the work The 
author takes great pains to describe clearly the many 
units involted, particularly the appjications of Ohm’s 
law The book would last much longer in the hands of 
the average studegt if the present paper binding were 
replaced by something strénger 


e 
The Naturalist on the River Amazons By Henry 
Walter Bates, F RS With a memoir of the author 
by Edward Clodd Reprint of the Unabridged 
Editign With M&p and Numerous Illustrations 
(London Johr Murray, 1892 ) 
THIS work 1s so well known, and has long held so high a 
place among scientific books of travel, that it 1s unneces- 
sary to do more than note the appearance of a new 
edition, It 1s clearly printed on good paper, and the 
illustrations are well reproduced The introductory 
gnemoif by Mr Clédd is a most welcome record of the 
main facts of Mr Bates’s career The materials for this 
int@resting sketch were enriched by letters placed at the 
author’s disposal by Sir Joseph Hooker and Mr Francis 
Darwin An excellent portrait of Mr Bates ıs included 


in the volume b 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ea- 
pressed by his correspondents  Nerther can he unde take 
to return, or to correspond with the wreters of, rejected 
manuscripts mtended for thes or any other part of NATURE 
No nolrce ts taken of anonymous communecatrons | 


A Proptsed Handbook of the British Marine Fauna 


SucH a handbook as Prof Herdman suggests 1s so much 
wanted that many naturalists must from time to time have felt 
tempted to essay it® But the difficulties are very formidable 
Prof Ħerdman seems to contemplate the preparation of such a 
work mainly as a labour of compilation But the groups where 
compilation would nearly suffice aie just those where the hand- 
book 1s least requred On the other hand? such a group as the 
Amphipoda, in spite of Canon Norman and Mr Stebbing’s 
many papers, 1s still in great need of revision , ıt was only the 
other day that Canon Norman opened our eyes to our rich fauna 
of Mysidze, before which time no search among published records 
would have told us anything worth the having , we are in just 
the same position as to our British Cumacea, until Canon Norman 
again reveals the treasures of his cabinet, our Pycnogrns are 
almost as little known In every one of these groups, and in 
many others like them, the preparation of a hand-list would need 
the experience o? aspecialst, just as much as the Tunicata would 
require Prof Herdman’s own special knowledge The area to 
be embraced is another difficulty Prof Herdman proposes to 
take the British area as defined by ‘‘ Canon Norman’s” B A 
Committee in 1887, on which he himself served But the com- 
mittee’s report was repudiated by Canon Norman himself, who 
afterwards suggested a wider ‘' British area,” whose boundaries 
I fancied had since been recognized as more suitable by évery- 
hody However the British area be defined, there will long 
remain a difficulty in the numerous forms not yet recorded from 
within it, but which are likely, or certain, to turn up when sought 
for Such things as the parasitic and other Crustacea described 
of late years by Giard and his pupils from Wimereux form a 
casein point I am inclined to think that to make in the first 
instance a hand-list of the, whole fauna of the North Atlantic 
basin would be not a bit more difficult, but in some respects 
easier, than to restrict the list to the Brittsh area alone That 
1t would be ncomparably more useful ıs certam It would make 
a book not more than three times (perhaps little more than twice) 
as big as Carus’s ‘‘ Fauna Mediterranea ” And it wouldsbe a 
very important step towards that new systema nature of which 
the Germans are already beginning to talk, and which 1t is high 
time were begun 

But Prof Herdman both asks discussion of his plan, and also 
invites criticism on his execution of ıt Take his very first illus- 
trative genus, which he tabulates as follows — 

ANTENNULARIA —Stems simple or branched , pinne verti- 
cillate , nematophores along the stems , gonothecæ axillary, uni- 
Jateral 
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A antenmna, L, steme clustered, usually sımple , hydrothecæ 
separated by 2 joints 6togin high Gen distr deep w 

A ramosa, Lamk , stems single, usually branched , hydro- 
thecæ separated by 1 pint only 6 tog ım Ingh *Gen distr 
deep w 

Now there are ze nematophores along thg stem, but only on 
the pinne , 4 ramosa may sometimes grow up unbranched, but 
I for one never saw it so, and £A antengzna 18 always swnple, 
save by the rarest individual abnormality , the dimensions are 
quite inaccurate, for we have 4 antennina here of all sizes up 
to 24.1nches high The distribution given 1s too vague ° In the 
report of the B A Committee, which Prof Herdman goes by, 
deep water 1s defined as that below 100 fathoms , but thèse two 
are not deep water species, either in that or any other common 
use ofthe phrase The authorities are very loosely given 4 
antennina, L , should be {L ), aad if the bracketed authority, 
2e the original user of the specific name, 1s to be the one quoted, 
then for 4 7amosa, I think Lamk should give place to(Lamx ). 
And why 1s the authority for the genus left gut altogether? 

Moreover, even 1f these definitions were Verbally accurate so 
far as they go, they would only suffice to exclude one another, 
with no reference to other non-British species They are ratter 
definitions of groups of species or sub-genera, than of these two 
particular forms It would not matter very much, perhaps, in 
this case, where other species are not likely to turn up upon our 
coasts , but such definitions, drawn wit®reference only to known 
British forms, would soon lead to hopeless confusion in the case 
of less known groups D'Arcy W THOMPSON 

Dundee, January 11 


On an Abnormality in the Veins of the Rabbit 


AMONGST a number of rabbits dissected in my laboratory 
last term, one specimen exhibited a peculiarity m the venous 
system which 1s especially interesting in connectiqn with 
Hochstetter’s and Macalister’s accounts of the development of 
the veins Unfortunately the specimen had been too far dis- 
sected before the abnormality was noticed tp follow out every 
detail 

The blood from the hinder extremities, urinogenital ofgans, 
and abdominal walls, passed into a large vessel having the 
position and relatigns of a postcaval posteriorly Instead, 
however, of passing through the dorsal border of the liver to 
penetrate the diaphragm, 1t was seen at the anterior part of the 
abdomen to correspond to the azygos, receiving the superior 
intercostal verms, and opening into the right precaval This vessel 
evidently, then, coiresponded to the persistent right posterior 
cardinal The portal system was apparently normal, and the 
hepatic veins opened into a postcaval, which extended through 
the diaphragm to the heart in the usual manner 

Thus the independently-formed section of the postcaval 
(Leberabschnitt) had taken on no connection with the part 
developed from the cardinals (Urneerenabschnitt), but had 
remained as a separate vein, bringing back the blood from the 
alimentary organs (and ? diaphragm) only. 

I have not thought ıt necessary to do more than mention these 
facts, as the whole question has recently been fully discussed by 
Dr A Robinson (‘‘Abnormalities of the Venous System and 
their relation to the Development of Veins,” ‘* Studies in 
Anatomy from the Anatomical Department of the Owens 
College,” vol 1 p 197, Manchester, 1891) The above case, 
however, supports the view that the renal veins are direct tri- 
butaries of the right cardinal, and not of the postcaval , while 
the reverse conclusion is derived from Dr Robinson's obser- 
vations W N PARKIR 

University College, Cardiff, January 14 





Difficulties of Pliocene Geology 


You were good enough to print a letter from me a week or 
two ago, m which I called attention to some of the difficulties 
in explaining the distribution of the so-called Pliocene beds I 
should like to prosecute the subject a little further 

The geographical distribution of the mastodon is assuredly one 
of the greatest paradoxes ın natural science 

As 1s well known, ıt occurs both in North and South America, 
and on both sides of the Rocky Mountains and the Andes, It 
has not occurred, however, so far as I know, north of the great 
lakes ın the east, nor of Oregon in the west, nor has ıt ever been 
reported from Alaska, where mammoth remains are so abundant 
I do not know any evidence that ıt has been found anywhere in 
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Agia, north of the Himalayas, neither in China, nor Manchuria, 
nor Mongolia, nor Turkestan, nor in Siberia , nor has 1t occurre 
in European Russia, except close to the Black Sea, nor in Poland, 
nor in Scandinavia, nor in North Germany e . 

In the Old World tts zone of distribution extended from India 
to the Pyrenees, including the Mediterranean borders, the 
valleys of the Danube, and the Middle Rhine, Eastern Eng- 
and, and perhaps Igeland, whence some teeth are said to have 
been sent to the royal collection at Copenhagen This distrt- 
bution of a very highly spectalized beast 1s certainly most extra® 
ordinary * Granted that the mastodons of Western Europe and 
those of America are slightly different, the difference 1s so slight 
that, as Falconer says, Cuvier treated them as the same spectes, 
and they cannot have been very longesolated Yet how are we 
®o explain the facts, and do justice to the widespread view that 
the ocean areas are very old? 

It seems to me as clear as anything can be that when the 
mastodon was distributed over Western Europe and America, 
there mst hav@been a land communication between the two 
areas, andsI cannot see how, with the facts before us, we can 
@scape the conclusion that this connectiorf must have been across 
either the Atlantic or the Pacific, not in high but in low latı- 
tudes, perhaps across both 

The mastodon ıs not the only animal which points the same 
lesson The machatrodus, a very highly specialized feline, has 
been found both in the Old and the New World, but did not 
inhabit the great palsarctic province of Europasia, east of 
the Rhine, nor America north of the great lakes The Ameri- 
can jaguar, a mere variety of the Old World leopard, 1s another 
animal with the same abnormal distribution, so are the American 
and the Old World tapirs. ° 

Now this connection between the Old and the New Woild 
cannot, so far as we can judge, have been in high latitudes, for 
the forms ın question have not occurred ın high latitudes If 
the connection had been across the Northern Pacific, we ghould 
have hadsome remains of these animals in Japan, where more 
shan ong fossil elephant has occurred , or in the Sandwich islands, 
which are, to all appearances, a very old land-surface 

‘The connection must, therefore, 1f ıt was across the Pacific, 
have been across its more equatoria! part It seems similaily 
to follow from the absence of these animals in the high latitudes. 
of America and Europe, save the doubtful case of Iceland, that 
in the case of the Atlantic also the land-bridge must have been 
further south, and perhaps where the Atlante islands still re- 
main. One more inference If there was a penannular or 
circular belt of land about the earth in the tropical or sub- 
tropical zone over which these beasts could travel, ıt would pos 
stbly account for the tertiary climate of high latitudes having 
been a warm one, as we know it was A zone of land m the 
tropics would act as a furnace, whose heat would be widely dis- 
tributed by the ocean currents in contact with it 

The views here urged, it will be said, are like those of the 
advocates of a Méocene Atlantis They are in essence very 
different, and meant to explam a very different phenomenon, 
namely the aberrant and abnormal distribution of the mastodon 
and its companions The mention of the Miocene Atlantis, 
however, suggests another and more critical difficulty in explain- 
ing the Phocene beds, but this must be postponed to another 
letter Henry H. HOWORTH 

The Athenæum Club, January 13 





Earthquake Shocks, 


A SERIES of shght earthquake shocks have lately occurred in 
this district, viz January 3, 2 15 p m atSevern Junction(E J L } 
January 4, I1 a m , Itton Court, Chepstow (a heavy plant, 
ma greenhouse was seen to move four times by Mr J Cur 
and the Rev N S Barthropp), January 5, between 2 and 
p m , and again on the 6th (a little earlier), Llanthony Monastery 
(a rumbling noise on the Black Mountains near the monastery 
Mr P E Hull), January 14, 6 55 p m., a shock lasting mo r 
than a second, Bigswear House, Coleford, Mr J V Newbery 
(Mr Newbery has had experience of earthquakes, from a long 





residence in Japan) E J. Lowe 
Shirenewton Hall, Chepstow. 
The Weather of Summer ` 


I REGRET to find that, in making a quotation at the end of 
my letter last week (p 246), I erred in supposing Mr Symons 
to be the writer. I beg to apologize for theshp A B M 


I 
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ON THE ORIGIN OF THE ELECTRIC NERVER | 
IN THE TORPEDO, GYMNOTUS, MORM Y- 
RUS AND MALAPTERURUS. 


TR subject ef this communication may seem remote | 
and uninteresting, but it will not be difficult to | 
show that questions of the highest importance for phy- 
siology, anatomy, and the Darwiniaf tleory are closely”. 
ted to those touching the structure of the electric 
organs of certain fishes and the laws of their funetions. 
The fact that the body of an animal should bec#me a 
complete electrical apparatus acting at the will of its | 
owner induces us to inquire how this extraordinary result 
has been attained ; that is, to investigate the origin of® 
the electric organs of fishes, and the manner in which 
the animal throws them into action. We shall see that 
in pursuing both lines of enquiry we open far-reachifig 
views into regions as yet unknown. ° 
According to the pgesent state of our knowledge thera 
can be no doubt that most of the electric organs hitherto 
discovered are of muscular origin. It is not my intention 
to dwell on this transformation of muscular tissue, but it 
may nevertheless prove interesting to cite an example of 





Fig. 1.—Transverse section of the tail of Mormyrus cyprinoides. 


the completeness with which such transformation can 
take place ; I refer to the Mormyrus—the so-called pike 
«f the Nile—a fish which has only of late been sufficiently 
known to possess electric power. A transverse section of 
the tail of any ordinary fish shows scarcely anything more 
than the vertebral column, muscles and their tendons, 
attached to the bones. On the other hand, a transverse 
section of the tail of Mormyrus (Fig. 1) shows no con- | 
— muscles, but in aa of them electric tissue 

ing up the entire space occupied by muscles in ordinary 
fishes. Of the muscular apparatus there is nothing 
left except the longitudinal tendons passing outside the 
electric organs from muscles placed anteriorly. If these 
tendons were cut across the Mormyrus would be unable 
to move its tail. 

Omitting the complicated arrangement of histological | 
elements in this modified muscular tissue in the different | 
electrical fishes—which could not be sufficiently explained e 
without a large number of illustrations—it may be suffi- | 
cient to state that a kind of swelling loosens the molecular 
elements of the muscles and allows them to be settled 
again in a very regular but quite new form. 
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The well-known electric eel $f America, Gymnotus 
electricus, has only the external shape of an eel, and is in 
reality a very short fish, carrying very powerful electric 
organs in a long tail springing from awery short rump. A 
transverse section of the tail shows that a part of the 
muscle is changed into ,lectric organs, while another 
remains unchanged. 

In the different kintis of electric skates—-Torpedinid 


| —the electric organs are developed from muscles, which 


originatly belong to the branchial arches and the 
of the lower jaw. . 

Whéh we look to the nerve apparatus which enables 
the fish to throw the electric organs into action by a 
voluntary jmpulse, we find in every case wonderfully 
developed ganglion cells frem which the impulse is trans- 
mitted directly to the electric batteries. Such a coinci- 
dence certainly cannot be the result of mere chance. 
But beyond the invariable presence of large ganglion cells 

*as the starting points of electric herve fibres there is 
vegy little uniformity in the arrangement of these elements 
in the different sorts of electrical fishes ; on the contrary, 
there are most remarkable and striking differences 


arch 


not only in the position but also in the number and in the 
1 . 





Fic. 2.—Ganglion cells from roots of electric nerves of Torpedo. 


appearance of these nerve centres. It is to be hoped 
therefore, that some important views regarding the 
character and functions of ganglion cells in general may 
be suggested by their study. 

In the Torpedo the electric ganglion cells—being in 
vast numbers—form a bean-shaped mass in the medulla 
constituting the well-known electric lobe. It represents 
modified motor centres of the vagus nerve; anteriorly it 
is covered by the cerebellum, but emerging from beneath 
that organ, the lobe increases rapidly where the largest 
electric nerve leaves the medulla. Lower down its size 
again diminishes, where it gives rise to the fourth electric 
nerve and terminates quite free in a blunt point on each 
side. On counting the ganglion cells in a complete series 
of sections one finds the number to be about 54,000—a 
number that can be found to nearly correspond with the 
fibres in the electric nerves that arise from them. A trans- 
verse section of the medulla, close to the spot where the 
rootsof theelectricnervesare gathering, shows the so-called 
axis cylinder processes of the cells entering the roots to 
form the nerves. Thisis seen in Fig. 2—a photogram taken 
from nature like all the other illustrations of this paper. 
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Even the first and srfallest of the electric nerves shows 
a great number pf nerve fibres collected into bundles 
which on transverse section appear as if*perforated by 
numerous small opgnings—each apparent apérture being 
a nerve fibre. I counted about 8039 fibres in the first 
electric nerve, in the second or. largesg about 23,770; in 
all four nerves about 58,318 fibres. This total exceeds 
that of the ganglion cells by at least 4o00@but tlfe dis- 
parity of number is prolMbly to be accounted for by the 
impossibility of getting an exact total from a series of 
sections where the cells are very gften dragged away by 
the knife. x ° 

The ganglion cells of the Gymnotus, or electric eel, are 
disposed in a different manner. Behind a short portion 
at the anterior end of the spinal cord whefe ordinary 
cells are found, the grey substance contains large rounded 
ganglion cells, the most anterior of them forming a semi- 
circle around the central canal of the gord. Sincg these 
first cells extend inefront of the most anterior electrie 
nerves, a transverse section of this region shows no qxis 
cylinders leaving the grey substance, all being directed 





Fic. 3.—Communicating Electric Cells in the Spinat Cord of Mormyrus 


downwards to the gathering place of the first electric 
nerve roots, and therefore must becut off. If, however, a 
transverse section be made in the middle portion of the 
cord the whole grey matter is seen to be packed with 
electric cells and their axis cylinders are seen passing 
very straight and undivided to join the electric nerve roots 
atonce. The other processes of the cells are so pale and 
fine that it is impossible to recognize them sufficiently 
well in a complete section. Since the electric batteries 
extend along both sides of the tail to its very end, the 
electric nerves and their ganglionic centres have a similar 
extension. The electric cells form a continuous column in 
the spinal cord, but it is very slender, therefore, notwith- 
standing the great longitudinal extent of the electric 
centre, the number of cells is not so very great. I esti- 
mated the total number of cells to be about 60,000-—not 
many more than the estimated number in the Torpedo. 


The genus Mormyrus, whose electric power was | 


doubted until quite recently, resembles the Gymnotus in 
the structural arrangement of its electric apparatus. I 
was fortunate enough to find the ganglion cells for the 
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lectric nerves in the spinal cord, where the tail is en- 
owed with the @lectric batteries, as seen in Fig. 1. The 
célls are very soft, and must be very carefully preserved 
to show all their details: Their regular undivided axis 
cylinders leave the cord-like motor roots, and form a 
sort of plexus before leaving the vertebral canal. It is to 
be considered as a very important fact, that broad pro- 
cesses of the celle rebularly intercommunicate on so large 
a scale that their union into a complete system fpr 
simultageous action cannot be doubted. 

Fi@ 3 shows such cells in the grey substance of the 
spinal cord; the intercommunicating processes can be 
seen much more distinctly in the microscopic slide and 

beven in a photogram, than they appear in that figure. 

The axis cylinder of each cell being a well-defined 
undivided process, the intercommunicating processes 
nfust be regagded as protoplasmic in the sense expressed 
by Dtiters. “Their general*intercommunication, cannot 
have an other significance than jo insure equality of 
action in giving the impulse to the electric batteries. If 
that statement be admitted the protoplasmic processes of 

the cells must have a conducting function. 
If that be true in the Mormyrus there is no 
reason whatever why it should be otherwise 
in other vertebrates. Yet Golgi maintains 
that the protoplasmic processes of nerve cells 
are to be regarded as having a simply nutritive 
and therefore a non-nervous function. 


the organization of the Morthyrus having 
reference to the combined action of the 
electric organs on both sides. The upper 
as well as the lower electric nerves form a 
decussation outside the vertebral canal re- 
sembling the chiasma of the optic nerves. I 
am not acquainted with any other instance 
of motor nerves crossing the median plane 
to the other side of the body outside the 
cerebrospinal axis. In all other cases they 
are outside the brain and the spinal cord 


insure the isolated action of each muscle 
or group of muscles on that side. It is 
therefore stated that in changing the motor 
into an electric function these nerves at the 
same time became liberated from the strict 
rules of their predecessors. Certainly the 
case of Mormyrus gives a very good idea 
of the extraordinary power of adaptation to 
function with which Nature is endowed ; but 
who can say how this particular anatomical 
arrangement could come about by gradual 
variation? 1 consider this difficulty far 
greater than that relating to the first development of 
electric organs in general which is so frequently the 
subject of reference. 

Since the celebrated investigations of Prof. E. du Bois- 
Reymond have shown that the function of the muscular 
system is intimately associated with electric currents it 
is permissible to take them into account where muscle 
and their derivatives are under consideration. 

I have shown elsewhere that most of the electric fishes 
are liable to a degeneration of the muscular system, 
seemingly. caused—in part, at all events—by a certain 
lazy mode of life (disuse of organs). We therefore find 

,tlong with fully developed electric tissue in the Gymnotus, 
nests of muscles which have not arrived at perfection. 
In the Mormyrus degenerating muscles in the forepart 
of the electric organ suggest the impression that the 
ẹ process of transformation is still going on. Still more 
is this the case in the common Raja. š 
Moreover, we know that the peculiar degeneration of 
muscular tissue into electric tissue destroys the contract- 
ile power of the muscles, but does not interfere with their 


There is another most remarkable fact in* 


confined to their own side of the body to. 
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electromotor properties; on the contrary the looseneg | ganglion cells. Before making a nore detailed reference 
and differently arranged elements of théchanged muscles | to these interesting elements it may not be amiss to point 
are more capable of producing electric currents. In that out in the section shown in Fig. 4 the existence of an 

= s intruder, a specimen of the so-called //aria piscium, 
which had taken up its abode in the electric organ 
itself. This proves that animals can become accus- 
tomed to strong electric currents without receiving 
fhjury, and it suggests that the immunity of electric 
fishes against their own cfftrents and that of their 
young im utero (Torpedo) is a faculty acquired by 
gradual training. 

*The construction of the single electric nerve fibre 
in Malapterurus resembles to a surprising extent 
that of an electric cable on a minute scale. We see 
the tiny nerve fibre like the central wire of the cable 
surrounded by a little non-conducting material and 
held žni sizu by a sort of network ; the whole being 
enveloped ingan enormous mass of connective tissue 
sheaths just like a cable pr@ected externally by 
numerous layers of strong material. Fig. 5 shows a 
transverse section of the central part only to render 
the details of the round fibre and supporting net- 
work more distinct. If we follow this single fibre 
inwards to its origin in the central nervous system 
we are led to a single ganglion cell from which the 
single fibre arises. There is one cell on each side of 
the cord, therefore just two cells in all; whereas 
in Mormyrus, which has the smallest number of 
electric cells in the fishes with electric organs of 
Fic, 4.—Transverse section through the body of Malapterurus with a parasite muscular origin, the cells must be estimated at more 

mmc lotrie organ. . than 1500. The position of the two cells in the 
A R ` 4 spjnal cord of Malapterurus reminds one of Clarke’s 
state df development which has still quite an occasional | column in the cord of higher vertebrates where the 
character, it seems only necessary to assume thateunder, | cells differ in certain particulars from the motor cells. 


certain favourable circumstances the fish while trying to | As already stated,there is only one cell on each side, but 
catch a prey or to defend itself against an enemy in the 


sudden excitement becomes aware of its electric power 
hitherto unknown to itself. On perceiving the advan- 
tage of the electric power in the struggle of life the fish 
might begin to use it regularly and to developit gradually 
«to perfection in its descendants ; just as a man might one 
day perceive that he is endowed with the power of hyp- 
notism, consequently learns to use it and gradually 
improves it. 

But now it is necessary to consider also the electric 
Shadfish of the Nile, the Malapterurus electricus, a 
powerful fish of very peculiar structure, which places it | 
In quite a different category from the electric fishes 
already mentioned. A transverse section of the whole 
fish (Fig. 4) shows the difference at once. The body of 
the animal is enveloped in a very thick electric skin, con- 
stituting one electric organ. Muscular tissue is nowhere 
deficient, other histological elements must therefore have 
furnished the material for the electric plates, which are 
packed very close in lozenge-shaped compartments of 
the skin. 

In my opinion the plates are nothing ese than modi- 
fied cells of the cutaneous glands which are plentiful in 
the remainder of the skin. The precise proof of that | 
statement ought to be furnished by a complete investiga- 
tion of the development of the animal, which as yet is | 
quite unknown. But the differences between the two | 
kinds of electric organs are so great that we are surely 
entitled to separate the muscular from the cutaneous 
electric organs. | 

Assuming that the origin of these cutaneous batteries, 
differs from those developed from muscle, we cannot 
wonder that their functions also differ in most important | ; ) 
points. The electric current passes through the body in Fic. s.— Transverse aag: ~ central part of the electric nerve of 
a direction the opposite of that in other electric fishes. ¢ sia sie 
Theye are only /wo electric nerve fibres, one on each 3 
side, which divide and subdivide until they give off more | that is a giant of its race. There is no real axis cylinder 
than two million branches. We shall see that these two | arising from the cell, but in place of it branched proto- 
nerve fibres are not true axis cylinder processes of | plasmic processes join and form a kind of perforated 
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plate beneath the cell, from which the nerve fibre starts 
with a broad bast (Fig. 6). I consider this a chief point 
of difference between this peculiar cell and all the other 
afore-mentioned cefls of a motor character. Fig. 6 gives 
a good idea of this magnificent histological specimen 
with its elegant nucleus showing it’ network and its 
nucleolus on one side. r . 

Reviewing from a physiological standpoint the several 
facts stated above, we must feel convinced that the 
peculiar ganglion cells which are invariably found in re- 
lation to electric organs must plaf an essential gart in 
bringing the electric organ into action’ In my opinion 
that is tantamount to proof that other ganglion cells 
‘must be essential for eg. NS impulses @ 
to peripheral organs, and that the idea lately 
suggested by Nansen that ganglion cells 
ihave only a trophic influence on nerve tissue 
cannot be reasonably maintained in thè face 
of these and similar facts, I may here refer 
to the well-known peculiar ganglion cells 
found in the motor region of the brain of 
higher animals, including man. Betz, who 
discovered them, searched for them for the 
puns of stating anatomically the laws of 
ocalization found by Prof. Hitzig and myself. 

It may not be out of place to adduce 
here another piece of evidence taken from 
the department of pathology. My friend and 
collaborator Hitzig has lately published the 
case of a man who died from tetanic cramp 
of the head. He observed that in the gan- 
glion cells of the motor centre of the fifth 
nerve presiding the affected muscles there 
was a very singular change to be observed 
in these cells only. It appears tha? the 
bacteria of tetanus caused a granular decom- 

sition of the protoplasm in the cells, which 
ed to a further state of degeneration cha- 
racterized by the appearance of large holes, 
while the other ganglion cells and the re- 
mainder of the organ appeared quite healthy. 
I am convinced the case shows that the 
cramps in the combined muscles resulted 
from the irritatioh and gradual disorganiza- 
tion of the ganglion cells. z 

The above statements may suffice to show that the 


electric fishes and their nervous elements are really not | 


such outsiders in science, and that the observations made 
on them should be brought into comparison and cor- 
respondence with those gathered from other sources. 
Indeed the histological elements in their organs are so 
instructive, that I would strongly recommend that the 
conclusions deducible. from ' their 
rit in maintaining well-founded former notions 
regarding the organization of the nervous system in 
vertebrates against certain revolutionary ideas of some 
modern authors. . - GUSTAV FRITSCH. 
Physiological Institute, University of Berlin. 





AUSTRALIAN TRAVELS. 


OS opening this work, one is at once struck by the 
: beauty of the illustrations, particularly those of the 
New Zealand Alps. The double-page plate opposite 
p- 248, drawn from a photograph taken by the author, is 
especially worthy of remark. For effect this view may 
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® The work makes no pretensions to a virgin freshness 
its professed object being to gather together the already 
published observations of the author, apd tq present them 
ina popular form. This it does very suecessfully, though 
the English reader could have dispensed with a good deal 
| of the very apparent “ padding.” Thus the first twenty 
pages of this bapk of travel are devoted to the history of 
| Australia, and remind one of Coghlan’s opening chapjer 
| in the “Wealth and Progress of New South Wales ”: 


the gext twelve pages on gold differ from Coghlan’s 
second chapter, particularly in giving greater prominence + 
to Count Strzelezki’s discovery, and one regrets that n 
mention is made of James McBrian, who certainly ha 


Fic. 6.—The right giant ganglion cell with the origin of its electric nerve from spinal cord 


of Malapterurus. 


prior claims. The author is candid in his criticisms and 
condemns both the theatres and University of Sydney, as 
being, from the German standpoint, decidedly bad. 
| On p. 34 we come to a “Journey into New South 
Wales,” and here commences an interesting medley of 
natural history, traveller's tales, and geographical 
investigation. In this vacation ramble Von Lendenfeld 
claims to have discovered the culminating point of the 
Australian continent in Mount Townsend, to which he 
assigns (by aneroid) the height of 2241 metres. Thé 
doggerel verse,on p. 82, in which a red sunset is taken 
to indicate approaching rain, must be wrong in its 
meteorology, so at least it proved, a red sunset being 
followed, much to Lendenfeld’s surprise, by a fine day. It 
is satisfactory to find that the signs of the weather are 
not inverted at the Antipodes. 

The author’s familiarity with glaciers and ice-action in 
Europe served him in good stead in the southern 
hemisphere. Several interesting es are devoted to 
his discovery of the former existence of glaciers in the 

* Australian Alps ; though there seem to have been con- 
| temporaries in this matter, for while Von Lendenfeld’s 


well compare with some of the most picturesque parts of observations, proved the existence of moutonnéed and 


Switzerland. Some of the photographs, however, have a 
familiar appearance to the travelled reader ; one recognizes 
in the beautiful picture “ Off the West Coast of Ceylon” 
* (p. 300) an old friend, none the less worthy of reproduction. 
£ “ Australische Reise,” by R. von L . 325, wi s 
Eos Wines oat von Lendenfeld, pp. 325, with Illustrations, 
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striated surfaces down to a level of 1500 metres above 
the sea—-Mr. James Stirling claimed to have found 
signs of ice-action at lower levels still, as in the ntigh- 
bourhood of Omao, where they occur at 800 metres 
above sea-level. The historical conscience is strong in 
the author, or he would scarcely have troubled to recall the 


January 19, 1893] . j 
2e- 


NATURE 


275 





fact, that when his communication on the discovery Qf 
glacial markings was read before the Gfological Society 
of London, it was received with scepticism by Prof 
Bonney (and, letas add, though the author does not, by 
Dr Blandford atso) On turning to the Journal of the 
Society we find that Prof Bonney considered the 
observations then adduced by Von Lendenfeld as ın- 
sufficient to establish his conclusions, ard in this opinion 
we fancy most geologists will be inclined to agree with 
him That the conclusions were right after eall is a 
different matter It is to be regretted that even 1f this, 
his latest published summary, Von Lendenfeld does not 
always supply us with facts on which we can base an 
independent judgment The personal opimon of an® 
obseiver, however skilled, can be no sufficient substitute 
for these A single instance will suffice An important 
joint expedition was undertaken by the author afid 
Mr Stirling to examine “into the accuracy? Sf the 
latter’s statements gs to the downward extension of 
the ice. After several pages of interesting traveller’s 
gossip we reach the result in words much to the following 
effect —“After three-quarters of an hour’s ride in the valley 
bottom we reached an old moraine, which we investigated 
closely * A dam 35 metres high and 200 broad composed 
of various (verschzeden) great blocks of rocks with 
sharp angles stretched across the valley A brook flowed 
through the middle We are here at a height of from goo 
. to 1000 metres, and since it 1s a veritable moraine Stirling 
is right and our dispute is ended” 

We will not offend the susceptibilities of the author by 
questioning whether this 1s really a moraine probably it 
is, but no convincing proof of the fact appears in the 
descriStion One would hke to know whether other signs 
of 1ce-action were observed in the 1mmediate neighbour, 
hood, in what respects the fragments differed from each 
other and from those of the adjacent valley slopes, and 
especially what evidence existed to show that they had 
been carried down the valley, and how far they are 
removed from their source This mformatton could have 
been conveyed in a few words, and would have been 

-welcomed by mquiring minds, who now may wonder 
whether after all this dam could by any chance be merely 
the remains of an ancient Jandshp New Zealand 
1s Introduced to us on p 161, and after a short historical 
account we pass on to the New Zealand Alps and 
fjords With regard to the latter the author stoutly 
maintains their glacial origin one of his chief 
arguments resting on their great epth as compared 
with the sea mto which they open They are apparently 
submerged rock basins, but although the author may be 
right ın his contention that they are not merely moraine- 
dammed valleys, yet he altogether overlooks another 
more probable explanation, depending on unequal 
subsidence submergence of the land has certainly 
-taken place, and one has only to concede that the central 
mountain masses have sunk to a greater extent than the 
adjacent sea-floor to understand how ethe previously 
existing valleys would be converted into fjords The 
greatest depth of Milford Sound 1s 360 metres, and one 
must travel (so our author tells us) at least 100 kilometres 
from the coast before this depth 1s reached at sea , now 
as the watershed 1s distant only 30 kilometres from the 
coast, 1t 1s at least as probable, considering the gradient, 
that we have to do here with differential movements of 
the land, as with locally concentrated erosive action 

An ingenious attempt to explain the last glacial episode, 
leads to several bold generalizations The author 
commences with the assertion that the whole of the 
southern hemispheie 1s at present much more severely 
glaciated than the northern, indeed he goes so far as to 
state that the northern hemisphere in the middle of the 
ice period was not much more severely glaciated than the 
southern is now, Since the mean temperature of the 
southern 1s not lower than that of the northern hemi- 
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sphere the reason for its excessive glaciation must he ina 
more uniform, climate and a damper atmosphere, ana 
these again are a direct consequence of the greater 
extent of the oceanic surface ° 

Let us now suppose the sea-level ın the northern hem1- 
sphere to rise 1eọ metres, the lowlands will become 
submerged (as during the last glacial episode they 
apparently Were) tht climata] conditions will then 
approach those now prevailing in the southern hemi- 
spherepand excessive glactation will result 

But in the southern hemisphere also, the ice was. 
formerfy of much,greater extent, and this 1s not susceptible 
of the same explanation, since a depression of the land 
would not,greatly affect the existing climate What, 
however, would be the effect of a depression of the sea 
level? The submarine slopes of most of the land in the 
southern hemisphere are so steep that the present 
distribution of land and sea would not be largely 
*modified, though the latter should sthk 300 metres, on the 
other hand, the increase in the height of mountains. 
(300 metres) would lead to a descent of the snow line, 
the growth of snow fields, and a corresponding enlarge- 
ment of glaciers Thus the glacial episode in the 
northern hemisphere might be attributed to an elevation 
of the sea-level, that in the southern to its depression . 
and these changes of level may have been produced by a 
bodily movement of the ocean waters from one hemi- 
sphere to the other, a result itself possibly due to a 
shifting of the centre of gravity of the earth The 
author does not explain how to shift the centre of gravity 
of the earth 

We potice that the author speaks with disrespect of the 
maps of the Tasman glacier by Mr. W S Green, stating 
that they are nothing like so good as Von Haast’s , since 
however, later eaplorers prefer them to Von Lendenfeld’s 
own,gt would appear that we have here a descending 
scale of excellence 

After pomting out the failme of Mr Green to reach 
the actual summit of Mount Cook, the author gives a 
glowing account of a successful ascent of his own, not of 
Mount Cook however, but of the Hochstetter Dome ' 
He therefore claims to be the first who has set foot on the 
top of a high mountain in New Zealand We offer him 
our congratulations 

In commenting on the author’s style, which in its 
lucidity 1s far more English than German, we must offer 
a serious protest against his manner of using what he 
terms our “transcendentally intense adjective” Bob 
Acres’ remaik that, “ The best terms will grow obsolete 
Damns have had their day,” does not appear to apply 
to Austraha, where, to judge from our author, they flourish 
along with other survivors of a Mesozoic age ‘ 








AMERICAN FORESTRY} 


OMPETENT English authorities on forestry are so 
rare that no apology 1s needed for presenting some 
extracts from a translation from the German, of an ım- 
portant paper by Sir D Brandis on Amezican forestry 
This ıs ım continuation of a simular translation which 
appeared about a year ago in the columns of NATURE 
(vol xliv p 60) 

Upwards of 1,000,000 acres of forest are required for 
the annual supply of wooden sleepers for European rail- 
ways These forests are properly managed so as to yield 
a steady return, whilst nothing of the kind can be said ot 
American forests This explains why German foresters 
are interested in watching the progress of forest destruction 
in America, where ıt ıs now merely a question of ten or 


¥ The Silvaof North America’ By C S Sergent, vols 1-1v (Boston 
and New York Houghton, Mifflin and Co , 1891-92) Notes on theabove by * 
SrD Brandis, K CTE, F RS ,inZeetshrift fur Forst und Jagdwesen, 
October, 1892 
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fifteen years before a timber famine must occur, which 
will greatly enhatice the value of European forests 

Brandis explains the present lamentablee state of 
affairs in the United States, as follows —TIhe Timber 
Culture Act, which was in force in certain of the States, 
provided that settlers should plant up with trees one 
quarter of the area allotted to them, and gt wassthus 
hoped to obtain forests 1m the treeless regions between 
the Rocky Mountains and the Mississippi river , Large 
tiacts of land have been occupied under this Act, but 
very little progress has been made “in afforestation It 
1s not difficult in the Republic for péople to neglect 
engagements they have made with the State It has been 
recognized for some time pagt that this lawehas been 
practically of little use, and ıt was therefore abrogated in 
March, 1891 The law abrogating it, in section 24, 
empowered the President to demarcate and reserve certain 
tracts of State forest e Great hopes were therefore énte1- 
tained, and soon afterwards a proclamation was issued 
largely extending the Yellowstone Park, in Montana, 8n 
the borders of Canada i 

This measure had been strongly supported for some 
time past by the American Forestzy Association The 
Park 1s a mountain forest tract on the water-parting 
between the Rivers Columbia and Missouri, and its pre- 
servation and proper management 1s of immense import- 
ance In October, 1891, the extensive forest tract in 
Colorado in the Rocky Mountains, in which several large 
tuibutaries of the Colorado river have their rise, and con- 
taining 1,365,000 acres, was proclaimed as the White 
River Forest Reserve It was also expected that a portion 
of the western slopes of the Sierra Nevada, bordeting on 
the Yosemite National Park, and other localities where 
the Seguola gigantea flourishes, would be proclaimed as 
State reserves These two national parks were previously 
reserved under older laws The numerous intellfgent 
friends of forestry in America confidently expected that 
a beginning would now be made ın the demarcation of 
extensive State forest reserves, and in their scientific 
management. 

The most recent news from America, however, has 
thoroughly upset these expectations A Bull has been 
introduced mto Congress, to hand over most of the 
Yellowstone forest reserve toa railway company It 1s 
considered certain that this Bill will pass the Lower 
House, and ıt 1s not expected that the Senate will refuse 
to sanction ıt Wood merchants, mining speculators, 
and sheep owners are vigorously agitating against the 
proposed reserve in the Sierra Nevada, and ıt ıs feared 
that their agitation will carry the day 

The American Forestry Association, which held its 
tenth annual meeting last January, has “ memorialized ”the 
President that instead of making a few reserves here and 
there, he should proclaim the reservation of all State 
forests still left tothe Union, and arrange for their proper 
management Friends of the forest are numerous in 
America, and insight into the essential necessity of forest 
protection 1s spreading, owing to the numbers of Amer- 
icans who travel in Europe, but in a land where the 
dollar rules, and where an individual who will not recog- 
nize its authority 1s considered a fool, any steady progress 
towards State forest management cannot be expected 

Bernhard Fernow, the chief of the Forestry Branch of 
the Ministry of Agriculture at Washington, still hopes for 
action in this direction on the part of Congress and 
the State Executive At the last meeting of the Forestry 
Association he rightly urged that sesthetic and senti- 
mental grounds for improving American forests must be 
left entirely in the background Only where important 
material interests are concerned, such as securing a con- 
tinuous supply of wood, or a supply of water, or climatic 
considerations, should the State hmut the freedom of its 
citizens in dealing with forests If, however, for urgent 
reasons of public utility, it should be necessary to reserve 
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afforest, the State. should not be contented with merely 
demarcating and protecting it, but should introduce 
scientific management, so that the neighbouring popula- 
tions may be able to utilize the forest produce’, and in any 
case, all pre-existing ughts acquired by the people in the 
forests should be strictly protected Fernow concludes 
with the strongly-expressed advice that a law should be 
passed reserving the relics of the forests of the Union, and 
preventing any fresh ahenations He firmly believes that 
such % law is most urgently required It 1s, however, 
quite a different matter for Congress to pass any such 
law, though more may perhaps be expected from the 
§eparate States in the Union, ang in those of New York 
and Cal:fornia some rather halting steps have been taken 
in the right direction 

As matters stand at present in the United States, it 1s 
pretty eokvious that a time will come when landowners 
will lookeupon their private forests as a good investment, 
for prices of wood and other forest ‘produce aie steadily 
rising Little progress has, however, yet been made in 
this direction, and recent attempts made by some rich 
men to manage their forests properly with advantage 
have failed . 

Sir Dietrich Brandis then turns to the progress made in 
the study of American forest trees, and states that 
literature on the subject is pretty abundant, but 1s after 
all merely thrashing straw What is wanted in America 
1s a practical proof that in forests of the Weymouth 
pine, of Minnesota, or of Californian red wood, or of 
Douglas firm Washington and Oregon, or in the splendid 
mixed broad-leaved forests of the Alleghany mountains, 
good forest management will prove more remun@ative 
than wasteful pillage (Aazd daz) 

* The remainder of Brandis’s paper ıs chiefly of botanical 
interest, and greatly praises Sergent’s magnificent work 

One other passage is too interesting to be omitted lt 
refeis to the mesquit tree, Prosopis judeflora, which be- 
longs to the dry zone in the south-west of the United 
States, and 1s also found in Mexico, and in the Andes as 
far as Chi and Argentina In the river valleys of Arizona, 
where, although the au is dry, yet subsoil water 1s near 
the surface ot the giound, this species forms extensive 
forests On drier soils the aerial parts of the tree are 
reduced, but the root system 1s greatly extended Sergent 
states that while the stem may be only a few inches high, 
and may only bear a few leaves, yet the tap root goes 
straight down to the subsoil water, and the aerial growth of 
the tree furnishes a clear indication of the depth at which 
the latter may be found 

Wherever the mesquit ıs a tree the subsoil water 1s 
forty to fifty feet down, where itis a small shrub it 1s 
from fifty to sixty feet down, and wherever the roots de- 
scend over sixty feet, the plant 1s not more than two or 
three feet high In the scantily-wooded districts, where 


the mesquit tree grows, its roots yield most of the fire- ° 


wood, and are dug up, or dragged by oxen from the 
ground Prosopis sfrogera m the drier parts of India 
similarly furnishes fuel and cattle fodder in the Punjab, 
Sindh, and parts of Berar This tree, there termed the 
Jhand, sends down its roots to a depth of fifty feet and 
more, to the subsoil water, and thus produces wood in 
a dry country, providing the peasant with fuel and wood 
for his plough W R FISHER 





JOHN STRONG NEWBERRY 


i is not only in the United States that the death of 
ie this veteran of scientific research will bring wide- 
spread regret To many geologists and palzontologists 
in this country and on the Continent he was personally 
known, and those whom he honoured with his friendship 
will feel keenly the loss they now sustain He was born 
at New Windsor, Connecticut, on December 22, 1822, 
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and took the degree of MD fram the Clevel£nd 
Medical College, Ohio, in 1848 Before beginninp* the 
practice of medicine, which he intended to be his occu- 
pation in hife,she spent two years in Europe During his 
stay at that time in Paris he acquired a good knowledge 
of the Fiench language, and had many opportunities of 
cultivating a love of science, Whiah soon manifest®d 
«itself as one of his distinguishing characteristics Return- 

ing to his native country, he began practice ag a medical 
man at Cleveland in 1851 Even at the outs@t of his 
professional work he contrived to find time also for 
scientific enquiry 1s first pubhshed paper appeared 
in the same year ın which he started in his medical pre- 
fession It 1s devoted to the geographical distribution of 
land and fresh-water shells 

But he soon entered upon the two branches of geo- 
logical investigation in which he was to Snake Bis name 
familiar all over the civilized world—the stu€y of fossib 
botany and of fossil fishes As early as the year 1853 he 
made his first contribution to the history of Carbon- 
iferous plants, and three years later his earliest memoir 
on fossil fishes was published By this time his scientific 
acquirements and enthustasm were widely known Hence 
when an expedition under Lieutenant Ives was organized 
for the exploration of the Colorado River of the West, 
Newberry was selected to accompany it, and to take 
charge of the observations to be made in natural history 
His geological contribution to the famous Report at once 
placed him in the very front rank of American geology 
His account of the geological structure of the region 
tuaversed by the expedition, and of the marvellous denu- 
datién of the cafions, will always remain as one of the 
landmatks of geological progress . ` 

He had now been touched by the fascination of ex- 
ploration ın the far west The drudgery of medical prac- 
tice became irksome to him, so that when in the year 
following his return from Colorado the offer was made to 
him to take part in another expedition, he gladly availed 
himself of the opportunity He accordingly accompanied 
Captain Macomb in an exploring expedition in the 
summer of 1859, from Santa Fé, New Mexico, to the 
junction of the Grand and Green Rivers of the Grand 
Colorado This journey forms the subject of another 
masterly report by him, which, however, was not published 
for some sixteen years 

The shadows of the coming great Civil War were 
already falling on the United States, when Newberry was 
at work on the preparation of the recerd of the results of 
his western journeys The storm at last burst in 1861, 
the same year in which his Colorado report was issued 
Among the many scientific men who placed their services 
at the disposal of the North, Newberry took a foremost 
place Huis medical skill and wide general scientific 
knowledge enabled him to be of great use to the anny 
He specially distinguished himself in the organization 
and administration of the hospital department, Among 
the reminiscences of his not uneventful life he had many 
graphic tales to tell of his experiences during that 
momentous epoch in the history of the United States 
After the close of the war ın 1865 he returned with 
renewed ardour to his scientific labours, and specially 
devoted his energies to the study of the ancient floras and 
fish-faunas of North America Among his numerous 
memoirs on these subjects the two laige monographs 
forming vols xiv and xv: of the series published by the 
United States Geological Survey ate specially worthy of 
notice But they represent only a part of the enormous 
mass of material which he had worked over 

Prof Newberry early in his career saw how great 
was the aid which geology could afford in the develop- 
ment of the mineral industries of his native country, 
and he gave himself with great energy to the practical 
applications of the science He became one of the 
highest authorities on mining matters in the country, 
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and he was mainly instrumental in the equipment of the 
great minifig school of Columbia College, New York 
He occupied the Charr of Geologygn that establishment, 
and threw himself heart and soul into its duties At 
last, in the migst of his work and honours, a stroke of 
paralysis disabled him from active duties, and he grew 
gratlually feeble: until his death With him American 
science loses one of its most #onoured and distinguished 
cultiwators His piercing eyes and well-cut features 
made him a marked figure in any assembly, while his 
courtesy and gentleness, and his unfailing helpfulness 
and serenity, gave him a charm which will endear his 
memory to a wide circle of friends 
° 





NOTES 


ALL entomologists in the country will learn with great satıs- 
fachon that the Treasury has consented, on the recommendation 
of the Trustees of the British Museum, to make provision in the 
estimates for the coming financial year for the purchase of Mr. 
Pascoe’s well-known collection of insects The importance of 
the acquisition of this Collection by the nation 1s very great, as 
it contains an immense number of types, especially of the 
families Longicornes and Curculiones, to which Mr Pascoe 
devoted so much attention for a pertod of more than forty years 
Its dispersal or removal to a foreign country would have been 
an irreparable loss to British entomologists 


THE medals and funds to be given at the anniversary meeting 
of the’Geological Society of London on February 17 next have 
been awarded as follows The Wollaston Medal to Prof. N S 
Maskelyne,F R S , the Murchison Medal tothe Rev O Fisher, 
the, Lyell Medalto Mr E T Newton; and the Bigsby 
Medal to Prof W J Sollas, F R.S , the balance of the pro- 
ceeds of the Wollaston fund to Mr J G Goodchild, that of 
the Murchison fund to Mr G J WilMams, and that of the 
Lyell fund to Miss C A Raism and Mr A Leeds 


BETWEEN June to and r8 the University of Montpellier will 
celebrate the third centenary of the foundation of its Botanic 
Garden, on which occasion it 1s intended to invite a general 
congress of the botanists of all nations 


. A MEETING of the Association for the Improvement o 
Geometrical Teaching was held on January 14, at University 
College, Gower Street, the chair being taken by the Master of 
St John’s College, Cambridge The reports of the Council 
and treasurer having been read and adopted, Dr Wormell was 
elected President for 1893, the hon secretanes (Mr E M 
Langley, 16, Adelaide Square, Bedford, and Mr C Pendelbury, 
4, Glazbury Road, W Kensington), and the other members of 
the Council being reelected Dr Wormell having taken 
the chair, Mrs Bryant gave a model lesson on geometry to 
a class of about twenty ladies After an adjournment papers 
were read by Mi G Heppel on the use of history in teaching 
mathematics, and by Mr F E Marshall on the teaching of 
elementary arithmetic The attendance was larger than usual, 
and interesting discussions followed the lesson and the papers. 


A DEPARTMENTAL committee, consisting of officers of the 
Charity Commission, the Education Department, and the 
Department of Science and Art has been appointed by Mr 
Acland, Vice-President of the Committee of Council on Educa- 
tion, to consicer the question of the organizat.on of secondary 
education in England and Wales, and the relation of the De- 
partments among themselves ın connection with this subject 
The Committee consists of the following members .—The Vice- 
President of the Council (chairman), Sir H Longley, KC B, 
Chief Chaity Commissioner, Mr T E Ellis, MP, Parha- 
mentary Charity Commissioner, and Mr, Fearon, Secretary to the 
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Charity Commissioneis, representing the Charıty Commission , 
Mr Kekewich, C B ,*Secretary to the Committeę of Council 
on Education, and the Rev T W Sharpe, her Majestygs Senior 
Chief Inspector of School, representing the Education Depart- 
ment, and Major-General Donnelly, C B, Secretary of the 
Depaitment of Science and Art, Captain Abney, CB, FRS, 
Assistant-Director for Science, and Mr Armstrong, Director 
for Art, representing the Depaftment of Science and Art, Mr 
H W = Simpkinson, Exammer m the Education Department, 
acts as Secretary to the Committee . 


e 

On the 25th inst an influential deputation wifl wait upon the 
President of the Board of Trade to urge the adoption of the 
decimal system of coinage and weights and measures in Great 
Britain Among those who propose to form part of the depu- 
tation are the Agents-General for Victoria, Queensland, and the 
Cape, and several prominent members of the various chambers 
of commerce 


THE Infant University of Chicago seems to be resolved to" 
arrange its staff of teachers on a scale commensurate with the 
size of the North American Continent Thus, the Department 
of Geology 1s placed inthe hands of no fewer than seven dis- 
tinct piofessors and two assistant professors, each taking some 
special branch of this wide science under the competent leader- 
ship of Prof T C Chamberlin Three of the professors are 
non-resident, but they will probably give occasional lectures, 
and will at least direct the studies in their own branches of 
research 


Mr Joun D ROCKEFELLER, who had already presente the 
University of Chicago with 2,600,000 dollars, has now given it 
another milion The university owns land, buildings, and 
other property valued at £1, 400,000 sterling, and the pincigal 
1s ambitious enough to hope that in course of time it may have 
“such an array of magnificent buildings as one sees at Oxford 
or Cambridge ” . 


A BOTANICAL laboratory has been established at Eustis, Lake 
co, Florida, chiefly for the investigation of diseases of the 
orange and other species of Cirus, under the direction of Prof 
W T Swingle The anatomy, phys.ology, and pathology of 
other sub tropical economic plants will also be investigated 


On Saturday last Prof Flinders Petrie delivered his first 
lecture as professor of Egyptology at University College, 
Gower Street In the course of the lecture he said that, 
besides more thar a thousand photographs and various umpres- 
sions or ‘‘squeezes” of sculpture, a collection of original 
objects would be exhibited for the close examination of students 
Miss Edwards had formed a collection with much care--as 
complete and typical as possible He hoped also to place on 
loan his own collection, and to have a senes of annual loan 
exhibitions drawn fromthe many valuable private collections 10 
England ‘there would thus be found a collection of deities, 
the most complete collection of scarabs, the only chronological 
collection of beads, a dated series of pottery, the largest collec- 
tion of funeral cones, and also of Egyptian weights In certain 
lines of study their museum would not be merely supplemental, 
but would be ın advance of any historical museums He pro- 
posed to give a series of lectures in the autumn and spring, and 
would prepare students who might wish to undertake practical 
work mn Egypt, where he wonld spend the time before Christmas 
to Easter 


Mr Rowranp Warb 1s exhibiting in his studio a valuable 
collection of African trophies and curiosities, most of which 
have been brought to England by Captain Lugaid and Mr F 
C Selous Besides natural history specimens, the collection 
includes many weapons and products of native art 
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A®OTHER severe logs has been sustained by science in Russix 
through the death of the well-known mnineralogist, Nikolai 
Tvanovitch Koksharoff He died at St Petersburg on January 2.. 
He was born on December 2, 1818, in West Sibeyia, ina village 
near which at that time was the fort of Ust Kamenogoisk, 
and he made his studies in the Mining Institute at St Peters- 
burg In 1841, whenehe ‘vas a mining engineer in the Urals, 
he accompanied Murchison on his journey to Russia and to the 
Urals, and the intercourse with the great geologist led him to- 
adopt a sflentific career He spent the next three years study- 
ing in Western Europe, and on his return he devoted himself 
enyrely to mmerology, and espeually t@ goniometric measure- 
ments of minerals, in which he was so much aided by his wife- 
that his numerous writings on this subject are as much her work. 
as hise He lectured ın his early years on geology and physical 
geography® but later on devoted himself almost entirely to the 
descuiption df Russian mmerals, of which, he discovered and 
deseribed many new ones His chief works are embodied ın 
eleven large quarto volumes of ‘ Beitrage zur Mineralogie 
Russlands,” illustrated with numerous plates. The twelfth 
volume was in type when he died In 1866 he was made a 
member of the St Petersburg Academy of Sciences, and many 
scientific bodies of Western Europe elected him corresponding” 
or honorary member 


DURING the past week the weather has been of a very un- 
settled character, at first an anticyclone lay over the greater 
part of these islands, while areas of low pressure were situated. 
over the North Sea and to the west of Norway. Wath these 
conditions the weather became warmer 1n this country, the duly 
maxima varying from 40° to 46°, but over the Continent very 
low temperatures continued to be registered, the mimma im 
Sweden varying from 60° to 65° below the freezing point, while 
exceptionally severe weather also prevailed over France and 
Germany On Sunday a depression was passing to the south- 
ward of these islands, and under its influence north easterly 
gales were experienced m the eastern and southern parts of 
England, a sharp frost occurred over this country, accom- 
panied by snow ın most parts, while a thaw set in over Scot- 
land and rapdidly spread southwards, accompanied by rain, 
the maximum temperatures reaching from 45° to 50° Subse- 
quently the conditions were again becoming anti-cyclomic, ac- 
companied by a return of colder weather, but they were not at 
all settled , snow was falling on Tuesday in the south of Eng- 
land For the weelh*ending the 14th imstant the temperature 
was everywhere below the mean, the deficit ranging from 2° to 
5° The amount of bright sunshine exceeded the average in the: 
north and west of Scotland and ın the south-west of England ,. 
elsewhere the amount recorded was very small, being only 3 per 
cent. in the north-west of England. 


Das Wetter of December last contains an account of a 
heavy thunderstorm which occurred at Paderborn on August 9, 
1892, ın which a number of living pond mussels were mixed 
with the ranm The observer who is m connection with the 
Berlin Metereological Office sent a detailed account of the 
strange occurrence, and a specimen was forwarded to the 
Museum at Berlin, which stated that ıt was the Anodonta 
anatına (L) <A yellowish cloud attracted the attention of 
several people, both from its colour and the rapidity of its 
motion, when suddenly it burst, a torrential rain fell with a 
rattling sound, and immediately afterwards the pavement was 
found to be covered with hundreds of the mussels. Further 
dgtails will be published in the reports of the Berlin Office, but 
the only possible explanation seems to be that the water of a 
river in the neighbourhood was drawn up by a passing tornado, 
and afterwards deposited its living burden at the place in ques- 
tion, 
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Mr C F MAXWELL writes to Screnge from Dublin, Texas, 
that on the might of November 29, about 8 o’clock, a very large 
meteor was seen passing westward, a little to the south of that 
place Just E it seemed to be passing the body exploded, 
producing a sound that was distinctly heard, 1esembling that of 
a rocket explosion or a pistol-shot After the explosion a body 
half as large as a full moon moved aWayéo the westward, Mak- 


” ang a hissing or frying sound Mr Maxwell has seen no one 


avho saw the meteor before the explosion The whole country 
was brilliantly lighted for a moment as if by a ®continued 
electric discharge, but at the time of the explosion the light 
was red and blue, or perhaps violet The sound of the explo- 
sion was heard by parties five miles west and seven miles east 
of Dablin, who could not have been less than ten mules apart 
on an air-lne, and they report the sound together with the 
other phenomena to have been about the samte asetley were at 
Dublin ag ° 


. . 
WHEN commanding the Naade during the cyclone of 
November 6, 1891, Rear Admiral Caveler de Cuverville had 
the opportunity of testing the efficiency ot oil in calming the 
troubled waves of the North Atlantte The last number of the 
Revue Maritime contains an account of his experiences and 
conclusions When the waves threatened to become dangerous 
he gave orders to fill two coal sacks with tow steeped in oil,one 
of them to be suspended freely at the extremity of a spar spanned 
to the cat-head, the other near the bridge The effect was 
excellent No seas were shipped, and the vessel escaped with- 
out breaking a spar It appears that the oil takes effect upon 
thes‘ breakers ” due to horizontal translation produced by the 
wind, leaving the orbital motion or ‘‘swell” unaffected The 
former ıs the only element of danger ina rough sea It ‘was 
found that two sacks, filled with 5 kgr of tow, holding 5 
litres of colza or machine o!l each, were sufficient to protect a 
vessel 75 m long The oil had to be renewed every sıx 
hours Too much oil has the disadvantage of spreading more 
slowly, and theoretically the best system of distribution would 
be one im which the oil would reach the surface from below in 
a large number of small drops 


HERR J Nave has been fortunate enough to discover at a 
prehistoric station near Schaffhausen a piece of limestone, on 
both sides of which are drawings like those which have been 
found in caves in France and m the cave at Thayngen It was 
found in the lowest part of the yellow ‘‘ Kulturschicht ” among 
bones and teeth of reindeer, horses, and other animals On one 
side are a horse, a foal, and a reindeer, while several horses 
appear on the other The style ıs not so fine as that of the 
‘Thayngen drawings, but, according to Herr Nane, they display 
a power of keen observation, and he points out that 1t was more 
Alifficult to work on stone than on a bone still fresh 


THE remarkable address delivered by Brof Virchow on his 
assumption of the office of Rector of the University of Berlin has 
been issued by the Geiman publisher, August Hurschwald, of 
that city The title 1s ‘‘ Lernen und Forschen,” 


THE Pharmaceutical Fou nal of the present week prints the 
first of what promises to be a good series of papers, which are 
intended to make bactenology intelligible and interesting to 
students, and to be of some practical value to pharmacists ın 
business The Yournal rightly thinks that the time has come 
when pharmacists ought to make themselves familar with 
the principles of ‘this newest department of experimental 
science ” i 


e Last week Lord Kelvin delivered an interesting speech at a 
dinner given to the members of the new watch factory at 
Prescot He said ıt was something to be proud of that the 





gg a tt tt 


was nothing in the whole of scientific art, nothing in the results 
of mechanigs applied to the useful purpses for mankind, that 
was a mpre splendid success than the science of watchmaking 
He had been all his life engaged more or less with scientific 
experiments, with measurements, and with instruments which 
their French friends would call instruments of precision They 
kitew somgthing ofeinstruments of precision in electricity, and 
they were thankful if they coufl make a measurement which 
waseaccurate to one-tenth or one-twentieth per cent But what , 
did watchmaking de? The commonest cheap watch—cheap 
but‘good—whieh would issue from the Prescot works would 
keep time to a minute a week Now a minute aweek, if they 
made a ttle calculation, was something like one-hundredth per 
cent, of accuracy, or just about ten times as accurate as they 
considered exceedingly good work m electrical measurements 


AT a recent nteeting of the College of Preceptors, Mr Foster 
Watson read a remarkably interesting paper on Richard Mul- 
caster, who was head-master of St Paul’s School from 1596 to 
1598 The paper is printed in the current number of the 
Educational Times Mulcaster’s 1deas were in some respects 
far ahead of those of gis time The following, according to Mr 
Watson, were his ‘‘ main educational contentions” —(1) Cul- 
ture and learning for those who have the wit to profit by tt, 
whether rich or poor Adequate knowledge for those who go 
into trade (2) Education for girls and women, as well as boys 
and men Higher education for girls who have good abilities 
(3) Training colleges for teachers (4) Physical training for 
all—boys and girls, teachers and pupils, and this to be continued 
1n after-hfe (5) Liberal education, with disinterested aims for 
the elementary schools (6) The best masters to take the lowest 
classes. (7) Drawing and music to be taught in every school, 
ngt as “extras,” but as essentials ‘‘ You will notice,” says 
Mr Watson, ‘‘that the last-named five aims are only within 
the field of discussion even yet, they are not fasts accomplis 
All this time they have been in Muleaster’s book, and Mulcas- 
ter’s book—a few copies of it, very few--have been gathering 
dust ” 

Tue Association of Officers of Colleges in New England 
have recommended the gradual adoption of the following 
changes in the curriculum of New England grammar schools — 
(1) The introduction of elementary natural history into the 
earher years of the programmesas a substantial subject, to be 
taught by demonstrations and practical exercises rather than 
from books (2) The introduction of elementary physics into 
the later years of the programme as a substantial subject, to be 
taught by the experimental or laboratory method, and to mm- 
clude exact weighing and measuring by the pupils themselves 
(3) The introduction of elementary algebra at an age not late? 
than twelve years (4) The introduction of elementary plane 
geometry at an age not later than thirteen years (5) The 
offering of opportumty to study French, or German, or Latin, 
or any two of these languages from and after the age of ten 
years (6) Tae increase of attention 1n all class-room exercises 
in every study to the correct and facile use of the English 
language In order to make room in the programme for these 
new subjects, the association recommends that the time allotted 
to arithmetic, geography, and English grammar be reduced to 
whatever extent may be necessary The association explains 
that it makes these recommendations 1n the interest of the public 
school system as a whole, but that most of them are offered 
more particularly in the interest of those children whose educa- 
tion 1s not to be continued beyond the grammar school 


Mr WALDO DENNIS gives in Science a minute and very in- 
teresting account of a snake which he watched for an hour in 
the woods one morning m July last It went straight up a tree 


article they were making was a triumph of mechanism There | “without crook or turn,” and by and-by lay stall for a while, 
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baskmg ın the sun Mr Dehnis notes that while m this posi- 
tion it lifted up its head four or five mches and gaped Its 
mouth opened very wide, and when the mouth ‘was closing, 
the nervous spasm, onlyshalf expended, again seized apon the 
jaws, whereupon they went wider than before, the spasm ex- 
hausting itself at last in a parting wriggle or®two to the head 
“So natural,” says Mr Dennis, ‘‘ was this novel performance, 
that I mvoluntarily listened fæ that characteristic %\ccompani- 
ment, the little agonizing whine so common with the dog, and 
and not uncommon with us ” fe 
Few things are more frequently said than.that diseases of 
the nervous system, especially those of a hysterical character, 
have increased with the growth of civilization Ièr de la 
Tourette has been trying to show, mh the Yournal de Médecine, 
that this 1s an error, and Dr D G Brinton, in Serence, ex- 
presses cordial agreement with him Travellers who give the 
soundest information on the subject, says Dr Brinton, report 
that ın uncultivated nations violent and epidemic nervous, 
seizures are very common Castren describes them among the 
Sibiric tribes An unexpected blow on the outside of a tent 
will throw its occupants into spasms The early Jesuit mission- 
aries paint extraordinary pictures of epid@mic nervous maladies 
among the Iroquois and Hurons During the Middle Ages 
there were scenes of this kind which are impossible to-day 


THE question as to whether electrification 1s produced by the 
friction of gases has been exhaustively dealt with by Mr 
Wesendonck, who grvés an account of his results m Wiedemann’ s 
Annalen The apparatus resembled that employed by Faraday 
with negative results, inthe case of dry ar Mr Wesendonc® used 
air compressed to 100 atmospheres in Elkan steel bombs of 
1000 litre capacity This was passed through a brass tube 
widening out into a cone into which a cae: cone could be 
screwed from the opposite direction, so asto leave a conical path 
for the arr issuing from the bomb, The second cone was con- 
nected to a delicate elettrometer, which indicated any electrifi- 
cation produced by the impact of the air Ordinary air was 
thus found to give considerable negative charges, up to 14 volt, 
if the cones were far apart, and positive charges if they were 
screwed up close But no electrification was produced when the 
air had been previously freed from dust and moisture Oxygen 
behaved m the same way Carbonic acid, evaporated from the 
liquid state, imparted a strong positive charge to the brass, 
which was, however, reversed as soon as the cold led to the 
precipitation of water vapour Ordinary atmospheric dust was 
found to electrify the brass negatively, the charge being ın- 
creased by previous drying It seems, therefore, that pure gases 
are incapable of producing electrification by friction, and that 
the effects observed are conditioned by the presence of minute 
solid or liquid particles 


FIswEs 1n badly-ventilated aquaria give various signs of op- 
pression, such as restlessness, frequent gasping, mounting to the 
surface, leaping into the air, &c Experiments have been recently 
made by Messrs Duncan and Hoppe-Seyler (Zettschrift fur 
Phys. Chemie) to ascertain to what point the oxygen-content of 
the water may be lowered before fishes mdicate uneasiness 
They were made with tench, trout, and crayfish ın an elliptical 
glass vessel, with pipes for mjecting and removing water and 
air, &c , in one case a pipe communicating with a chamber in 
which was a live rabbit, conveyed to the fishes air impoverished 
by the latter’s breathing, while the behaviour of rabbits and 
fishes an the same aw could be compared With 4 to 3 
cubic centimetres O ın the litre of water, the fishes seemed well 
and content, and with the corresponding O tension im the air 
(8 to 11 volume-percentage) the rabbit was in no difficulty 
With 1 7 to o 8 cubic centimetres O in the water, the trout were 








uai -g s- 
and crayfish, however, stood still further reductions, the former 
finding relief at the siface Reduction of the O to zero soon 


produced the worst symptoms 


Ir was long ago shown by Sir J. B Lawes,thaf plants on 
ground that has been long without manure evaporate more water 
than those on good ground Further research has proved that 
transpiration 1s not proportional to leafy development, for t 
largely depends on the actıvıty of the roots, as well as evapor- e 
ative surface? M Dehérain has lately (Aun Agr ) been led to 
investigate the fluence of manure on the development of roots , 
and he finds that roots in unmanured ground have a much larger 
grgwth than in manured, having to spread more in search of 
the scanty nutriment If, then, a plant with small leafy 
growth, evaporates more water relatively than one with large, 
itis probably due te large root-growth procuring more water. 
The obseation Sf Volkens ıs cited, that desert plants have 
extyaordinarfly long roots Further, M ehérain points out, 
the solar rays falling on a plant have a twofold work to do, viz.. 
assimilation and transpiration And these are complementary 
In strong leafy plants there 1s vigorous assimilation, so that 
transpiration is honted, while the leaves (with little ghloro- 
phyll) of an ‘‘anzmic” plant a larger fraction of the solar 
energy 1s given to transpiration, 


In the Amerzcan Geologist an account 1s given of a pre- 
luminary examination of some specimens of a coaly mineral, 
having the general propertzes of a cannel, from the Kootanie 
and Lower Cretaceous of British Columbia Their examina- 
tion was of more than ordinary mterest on account of their 
peculiar physical constitution and the great difficulty of ascer- 
taining their connection with any of the materials ordinarily 
known to contribute to coal formation The main characteristics 
of the mineral are the total absence of structure, and the presence 
of tubular ramuli resembling fungus mycelia, as well as rounded 
cavities Angular fragments of material of the same nature as 
the larger rod-like bodies appear m the sections, and an 
amorphous substance either occurring in distinct flakes or act- 
ing as a cement to unite the rods Mr Penhallow’s examina- 
tion has made ıt probable that the origin of these coals must be 
sought ın some other direction than modified vegetable struc- 
ture It 1s suggested that they represent a form of fossil] resin 
accumulated during a period when resin-bearing trees were very 
abundant, and possessed a structure favouring the rapid dis- 
integration of organic tissue 


A youne lady in America seems to have the power of 
awakening not only the intelligence but the affections of insects 
Her experiences are recorded in Sezence by a friend of hers, 
who signs himself ‘“ B” In September some one gave her a 
beetle, which 1s described as a specimen of Peldnota punctata 
Linn At first she kept 1t ın a small box, feeding it with grass, 
leaves, and small pieces of fruits, such as peaches, pears, &c 
Occasionally she w8uld give it a drop of water to sip It would 
sometimes bite a little out of a leaf, would eat the fruits, and 
would take water eagerly, From the first she would take the 
insect in her fingers several times a day and stroke or caress it, 
also putting it to her lips and talking to it all the while she 
handled ıt When she put it to her lps ıt would brush its 
antennz over them with a gentle, caressing motion When she 
left her room she would shut it up in its box One day, about 
two weeks after she received it, she was called out suddenly 
and neglected this precaution She was absent for some time, 
and when she returned the insect was not in its box nor any- 
where to be seen Fearing that she might injure it, she stood 
shill and called * Buggie, buggie,” when it came crawling from 
its retreat towards her =“ After this,” says “B ,” “she would 
frequently leave ıt free ın the room when she went out, and 


evidently ill at ease, and, 1fit continued, theydied The tench | when she returned, if the imsect was not in sight, she would 
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call it, and ıt would crawl or fly to her As this was continyed, 
1t would more and more frequently fly to hêr mstead of crawling, 
until at last ıt flew nearly every time it was called Whenit came 
in this way*she Would put it to her lps or to hei nose, and the 
insect would appear to be pleased, moving its antenne gently 
over her lips, or taking the end of her nose between them and 
touching it witha pattmg motion” Unfortunately this inte- 
resting beetle lost its liveliness in winter It was placed ona 
cloth above the kitchen boiler, where ıt revived to sgme extent , 
but m December ıt accidentally fell to the floor and s@on after- 
wards died 


THE annual report of the U.S Commission of Patents fr 
the year 1891 has been issued In addition to the usual statrs- 
tical information there are added to this report two tables and 
two diagrams illustrative of the growth of patgnt-granting from 
1790 to 1890, the first century of the existence of tie merican 
patent system Theefirst table gives the patents grantedein” 
that period by years and by States to American citizens The 
second table does the same for patents granted to citizens of 
foreign countries The first diagram has one line illustrating 
graphically the growth of patent-granting during the century, 
along with another line denoting the increase of population in 
the same period The second diagram has one line illustrating 
the growth per capita of patent-granting as a whole during the 
century, and other lines illustrating the growth per capita of 
patent-granting in the States by groups of States There 1s 

also a list of patentees and their improvements, by years, prior 
to the year 1800 


THe first volume of the fresh Naturalist, a monthly journal 
of general Irish natural history, has just been published, and a 
very interesting volume it ıs The editors are Mr G H 
Carpenter and Mr R Lloyd Praeger, and they have secured 
from able contributors many good articles on subjects which 
cannot fail to be attractive to Irish readers The volume also 
records work done by some of the foremost of the Irish screntific 
societies 


THE Bureau des Longitudes has issued, through Messrs 
Gauthier-Villars et Fils, its ‘f Annuaire” for the year 1893 It 
contains, as usual, a great mass of scientific information, clearly 
arranged Among its ‘‘ notices” 1s an interesting paper upon 
the observatory of Mont Blanc, by M J Janssen. 


THE Belgian. Royal Academy of Science, Letters, and Art 
has also issued its ‘‘ Annuaire” Among the contents 1s a 
rather elaborate memoir of Jean Servais Stas, accompanied by 
an excellent portrait 


i 


Messrs CHARLES GRIFFIN AND Co have published a 
ninth edition of A Pocket Book of Electrical Rules and 
Tables for the Use of Electricians and Engineers,” by John 
Munro and Andrew Jamieson The authors state that the 
work has been carefully revised and enriched with fresh matter, 
meluding several important communications by leading authori- 
ties on electro-technics 


Messrs GEORGE BELL AND SONS have issued the first por- 
tion of a supplement to the third edition of ‘English Botany, 
or Coloured Figures of British Plants” This part has been 
prepared by Mr N E Brown The rest will be done by Mr 
Arthur Bennett 


In our review of ‘‘ Modern Mechanism” last week (p 242) a 
typical American express locomotive with 20 x 24 cylindgs 
was said to be less poweiful than an 18 < 26 cylinder British 
engine This should, of course, be reversed, the American 
engine being the more powerful 
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THE additions to the Zoological*Soctety’s Gardens during the 


past week include a Macaque Monkey (A@gcacus cynomolgus 9) 
from India, ° presented by Mr F Skmner, eleven Tuatera 
Lizards (Spacnodon punctatus) from Stephen’s Island, Cook’s 
Straits, New Zealand, presented by Captan E A Findlay, 
a Puff Adder “Vipera arzetans) from East Africa, pre- 
senjed by the Directors of the British East African Company , 
a Vulpme Paalanger {(Phalangisæ vulpina), from Austraha, a 
a Stagleyan Chevrotain (Tragudus stanleyanus §) from Java, 
deposited , a Sanderyng (Cafdris arenaria), European, two 
Brown Capuchins (Cebus fatuellus), an Azara’s Fox (Canes 
azare), a Ring-taled Coati (Wasua rufa), seven Glossy Ibises 
(Plegadis fatcinellus), a Brown Milvago (Milvago chimango), 
four Barn Owls (Strix faħımea)j, a Ypecaha Rail (Aramides 
ypecaha), a Chiltan Pintail (Dajila sprntcanda), a Geoffroy’s 
Terrapin (FPlatemys geoffroyana) from South America, pur- 
chasêd , a Hog Deer (Cervus porcinus), born in the Gardens 


OUR ASTRONOMICAL COLUMN 


Comet Homes —The following tele gram wasieceived from 
Dr Copeland on Tuesday evening —‘' Comet Holmes reported 
suddenly brighter Stellar” (nucleus) We therefore contimue 
the ephemeris (Schulhof, for Paris, midnight ) ' 


e — 


Date RA app Deel app 
hom s a 7 
Jan 19 125532 +33 39 
20 27 137 39 
2I 28 351 39 
22 29 57 2 39 
P 23 31 201 40 
24 32 437 40 
25 34 80 41 
e 2 135330 +33 42 


the comet ıs now almost midway between 8 Andromedz 
and a Tnanguh 


BuRNHAM’S DOUBLE-STAR OBSERVATIONS —Mr Burnham’s 
splendid series of double star measur@s, made chiefly with 
the 3-foot refractor at the Lick Observatory during the 
first sx months of 1892, are published in 4s¢ Nach No 3141 
He states that the superiority of the great telescope for this 
work has been fully demonstrated In the present lst there are 
micrometric measures of eight new double stars, and additional 
measures of 170 old ones x Pegası has completed more thap 
one revolution since its discovery in 1880, the period being 
about eleven and a half years, which “ is probably shorter than 
that of any other known pair in the heavens ” 

Mr Burnham's connection with the Lick Observatory having 
permanently ended in June last, the present list of measures 
concludes his work on double stars It 1s to be hoped that the 
field of work which he has so brilantly occupied will not be 
neglected in the future 


EPHEMERIS OF ComEeT Brooks —The following 1s a con- 
tinuation of Kreutz’s ephemeris for Berlin, midnight — 


Date R A (app) Decl (app ) Log + Log 4. 
m s go 
Jan 19 225823 + 48593 o 0835 9 9670 
20 23 514 . 47367 © 0845 9 9786 
2I II 26 46 173 o 0856 9 9902 
22 17 4 45 12 o 0867 0 OO! 
23 22 13 43 48 5 o 0879 0 0132 
24 26 56 42 390 o 0891 0 0245 
25 31 16 41 328 o 0904, 0 0358 
26 233517 + 40296 Q 0917 o 046$ 


THE ECLIPSE OF APRIL 16, 1893 —In a communication to 
the Astronomical Society of France, M de la Baume Pluvinel 
indicates scme of the points to which attention should be 
directed in the eclipse of the sun in April In the first place, 
he does not think any of the precious moments of totality need 
be devoted o the study of prominences, as these can now be 
completely studied at any time The investigation of the 
corona 13 all-important, and attempts should be made to obtain 
photographs showing its general aspect with various exposures, 
as well as photographs of its spectrum The differen. parts of 
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the corona are of such varying brightness that it will be impos- 
sible to obtain all the.details with a single exposure For the 
spectroscopic work it ıs also recommended that “isochromatic 
plates be employed, with special reference to the distrtbution of 
the material which gives the green Ime 1474 Kirchoff Mr 
Lockyer proposes to use an objective piism, so as to obtain 
monochromatic images of the corona, that 1s, rings correspond- 
mg to each elementary radiation of the,coronal light ‘Ghis 
method will not only give the spectrum of the corona®but the dis 
tribution of each spectrum line over the whole ofit The problem 
of the ‘ reveising layer” 1s also wanting definite solutio, and 
1t 1s pointed out that instantaneous photographs may settle the 
question once forall M Pluvinel also points out the infport- 
ance of noting the presence or absence of the hydrocarbon 
bands suspected by Tacchini in 1883, as this observation may 
thow further light on the analogy between the corona and the 
tails of comets 

Photometric observations should also be secued, and the 
polartscope should be employed to determine the proportion of 
polarized light ın various parts of the corona. ° a 


Nova AvuriG# —Prof Barnard has recently made some 
measures of the position of Nova Aungæ, with a view to de~ 
tecting proper motion The two comparison stars selected were 
the stars E and Fin Mr Burnham's previous list of comparison 
staus The results are stated thus (4s¢ Nach No 3143) — 
t: The measures with F come out identical with Mr Burnham’s 
during February, but those with E seem to show some sort of 
motion in distance and possibly in angle From the position of 
the comparison star this can hardly be due to parallax It 1s 
possible, though, 1f the discrepancy 1s a real displacement, that 
it 1s due to orbital motion, the obit being so situated as to show 
no motion with reference toF The difference 1s not sufficiently 
great, considering the distance, to prove anything” Prof 
Barnard further remaiks that although the Nova presented no 
nebulosity at its fiist appearance, it has always appeared®as an 
undoubted planetary nebula since he observed ıt on August 19 
Estimates of magnitude in the present condition of the Nova will 
depend greatly upon the telescope and inagmfying power em- 
ployed Since August the nucleus has become fainter, wale 
the hght as a whole has remained essentially constant 


“ASTRONOMICAL JOURNAL” Prizes — ‘A gentleman 
eainestly interested in the development and progress of astro- 
nomy in his native land has authorized the cditor of the 
Astrononucal Fow nal to offer two prizes, for resident citizens of 
the United States” (4s¢ Four No 284) The-prizes will either 
take the form of money or of gold medals, one being of the value 
of two hundred dollars and the other of four hundred dollars In 
the first instance the prizes will be awarded for observations 
tending to advance our knowledge of cometary orbits, one being 
for the best series of measurements of the positions of comets 
during the year ending March 31, 1894, and the other for the 
best discussion of the path of a periodic comet, with due regard 
to its perturbations With regard to the first, asttonomers who 
hope to gain the prize must frequently be at work until sunrise, 
as special value will be attached to obseivations made at 
inconvement homs 





GEOGRAPHICAL NOTES 


THE name Ibea, contacted from the initials of the Imperial 
British East African Company to designate their territory on 
the east coast of Africa, has acquired a certam amount of 
cwrency, and although open to philological criticism is prac- 
tically convenient On the same principle the great Dutch 
possessions in the East Indies have been termed Nor (Meder- 
landsch Ost ndie), and Mr, Ravenstem has suggested a similar 
abbreviation for the German East African teriitory (Deutsch 
Ost Afrika), only he would combine the imitials with a Swahili 
affix on suffix signifying ‘‘land,” and make it either Udoa, or 
Doan: The cumbiousness of using many words to specify 
a well-defined regton seems to justify a somewhat bolder coinage 
of new names in geography than has hitherto been customary 


THE Mouvement Geographique publishes a sketch map of the 
Stanley Falls district of the Congo, compiled from the compass- 
bearings of M Page, one of the members of the disastrous 
Hodister expedition Besides Stanley, Lieutenant Gleerup 
and Dr Oscar Lenz are the only other authorities on this 
stretch of the river Special information is given regarding the 
three groups of rapids which occur between Stanley Falls 
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statgon and Kibonge Thecataract of Mandombe above Stanley 


Falls 1s composed of & succession of falls from six to ten feet 
high”and numerous rapids, but local canoe-men are able to 
take boats through in four or five hours Thrge hgurs of free 
navigation leads to the rapids of Mamanga, where the river 1s 
barred from bank to bank by a ridge of rock about twelve feet 
high, and followed by rapids and other smaller falls necessi- 
tawng a portage Threeeand a half hours of free navigation 
lead to Basundu, the last cataract, which canoes are able to. 
pass in about three hours after being lightened 


THE Agtatetic whaling fleet, the dispatch of which was noticed 
m vol xlvi p 477, has been reported from the Falkland Islands 
The Balaena, which has the most complete scientific equipment, 
arrived at Port Stanley at the end of Movember, the Acézve on 
December 8, the Dzana on December 11 The fourth vessel, 
the Pola: Star, was spoken off the Plate on November 16 The 
telegiam from Monte Video reports all well, and a prelaminary 
notice of Re seigniific observations will probably follow by 
maul 
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° In a communication to the Pans Geogmphical Society, M 

Venukoff calls attention to the fact that although the extensive 
Government drainage woiks have almost obliterated the Pinsk 
marshes from the valley of the Pripet, the most recent non- 
Russian a lases continue to represent these marshes as they were 
thirty years ago Now their site 1s largely forest and meadow- 
land 


TRAVELS IN BORNEO 
M3 


CHARLES HOSE’S paper on “A Journey up the 
Baram River to Mount Dult and the Highlands of 
Borneo,” read to the Royal Geographical Society on Monday 
evening, was a pleasant variety in the succession of African 
papers which has formed the staple of the Society’s programme 
jor the session e 
The Baram River runs on the whole northward through 
ea@tern Sarawak, reaching the sea in 4°37'15"N and 
115°59'30"E Its mouth 1s complicated by a series of sandbanks 
shifting with the change of the monsoons The niver is in parts 
very deep, and ıs navigated by a fleet of Government steamers 
The bordering land 1s low and swampy or covered with jungle 
until Claudetown, about sixty miles from the mouth, 1s reached 
There the ground rises, and a prosperous trading town has been 
established by Chinese merchants At Long Man, about fifty 
mules further up, there are great rapids which can only be passed 
with difficulty, and gorges of considerable depth occur at mter- 
vals further up the stream The journey to Mount Dulit was 
made up the Linjar, a large tributary of the Baram The 
people on the banks of this river have a peculiar custom of keep- 
ing dead bodies in their houses encased ın ornamental coffins 
for three months before burial , and Mr. Hose gave some highly 
interesting particulars regarding their burial customs, their com 
plicated subdivisions*of the world of the dead, and their habit 
of interchanging messages with departed fnends At the head 
of canoe navigation the Sibop tribe hunt various species of 
monkeys with the blowpipe, the valuable commodity being the 
intestinal calcul: known as Bezoar stones, which are greatly m 
demand by Chinese apothecaries 
The ascent of Mount Dult was commenced on September 
21, when a hut was built at the height of 2000 feet, and a path 
cut through the thorny scrub to 4000 feet, near which another 
hut was bult Se¥eial days were spent here collecting natural 
history specimens, many of which were species new to science, 
amongst the smaller quadrupeds Hemzgale hose, and amongst 
birds Calyptomena hose: and Mesobucca eximius may be men- 
tioned, A cave some distance higher was found with wild 
tobacco growing at its mouth and several remarkable ferns, one 
with fronds 14 feet long , but except for bats and a solitary 
snake, the cave was untenanted The fauna of Mount Dulit 
closely resembled that of Kma Balu, showing the widespread 
distribution in the highlands of Borneo of Himalayan forms 
The flat moss-clad summit of Mount Dulit was found to be, by 
aneroid, 5090 feet , and there was a magnificent view of distant 
ranges, the position of a number of peaks in which was fixed 
Some natives reported having heard a tiger .oarmg in the neigh- 
Bourhood, but Mr Hose found the sound to „proceed from a 
gigantic toad, measuring 144 inches round the body At the 
close of the paper Dr Bowdier Sharpe F R S , pointed out the 
great impoitance of Mr Hose’s 1esulte x» their bearmg on 
geographical distribution 
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BACILLI IN BUTTER e nary butte: Thus, whilst the smaflest number found in one 


“THE fact that milk affords a particularly suitable medium for 
the growths and multiplication of most micro organisms, 
has rightly led te its being regarded as a dangerous vehicle for 
the propagation of disease On the Continent the practice of 
boiling all milk before use, and so destroying any pathogenic 
microves which may be present, 1s almost upiversal, and recent®y 
a number of special pieces of apparatus have been devised for 
household use, ensuring the efficient so-called ‘* pasteurization ” 
ofmilk In England, however, we but rarely boil 8urgnilk in 
spite of outbreaks of diphtheria and typhoid fever having been 
not frequently traced to a particular milk supply In a paper 
by Cnopf on the bacteriad contents of milk ıt 15 stated, that on 
one occasion out of every thirteen samples of milk supplied t® 
Paris one was found to contain tubercle bacilli, whilst 1t 1s well 
known that the germs of typhoid, cholera, diphtheria, anthrax, 
&c , thrive readily in this medium But although milk has been 
made the subject of much careful experimental inve@igation, 
comparatively little 1s kħown of the microbial conditidh of butter 
Heim has shown tha? cholera bacilli purposely rubbed info 
butter could be demonstrated after thirty-two days, whilst 
typhoid bacilli sumilarly introduced were found after three weeks, 
and tubercle bacilli after the lapse of a month, although 
Gasperini discovered the latte: ın butter even after 120 days 
Quite recently Lafar has published a paper, ‘‘ Bacteriologische 
Studien uber Butter” in the Archiv fur Hygtene, m which he 
has recorded his investigations on the micro-orgamisms found in 
Munich butter These experiments are instructive as exhibiting 
the fitness of butter to support a laige number of bacteria, and 
thus furmish an interesting supplemert to what 1s already known 
concerning the longevity of pathogenic microbes in this medium 
The samples exammed were prepared from fresh cream and 
were investigated as soon as possible after the butter was made 
It wag found that the number of microbes differed according as 
the portion for experiment was taken from the outside or 
from the interior of the prece of butter Thus’ in one 
imstance whist one gram from the cente of the pat 
contained 2,465,555, on the outside in the same quantity as 
many as 47,250,000 micro-organisms were found ‘Taking the 
average of a numbei of examinations, it was estimated that the 
interior of a lump of butter possessed from 10 to 20 millions of 
bacteria in a single gram Lafar is inclined to 1egard this as 
an under rather than an over-statement of the number, mas- 
much as there are always probably present a certain proportion 
of microbes which will not develop at the ordinary temperature, 
or on the gelatine-peptone medium usually employed He 
graphically puts it that, ın some cases it 1s conceivable that the 
number of organisms swallowed with a modetately-sized slice of 
bread and butter may exceed that of the whole population of 
Europe! Lafar found that butter kept in a refrigerator, with a 
temperature of between 0° to + 1° C at first (afte five days) 
showed a marked reduction in the number 8f bacteria, but thar 
no further diminution took place, although the sample was kept 
for a month at this temperature Samples kept at from 12° to 
15° C exhibited a marked increase in the number of micro- 
organisms, a rise from 6 to 35 millions bemg observed in the 
course of nine days, whilst when placed in the incttbator (35° C ) 
after four days the bacteria had fallen from 25 to ro milhons, 
and after thirty-four days only 5 per cent of the orginal 
number present were discoverable | Experiments were also 
made to ascertain what was the bacterial effect of adding salt 
to butter kept in a refrigerator It was found that although the 
numbers were thereby considerably reduced, that yet, even when 
asmuch as 10 per cent of salt was added, the complete 
destruction ofthe bacteria was not accomplished On examming, 
however, gelatine-plates prepared from these samples, it was 
ascertained that the organisms present consisted almost entirely of 
a pure cultivation of one particular microbe, which was ap- 
parently entirely unaffected by the addition of salt, and had 
grown and multiplied to the exclusion of nearly all the other 
bacteria originally present When samples similarly salted were 
placed in the incubator (35° C ) the result was rather different, 
for whilst there was more apparent connection between the 
proportion of salt added and the diminution ta the number of 
bacteria, more varieties of micro-organisms were found on the 
gelatine plates But in this case, also, the geimicidal effect 
produced was not proportional to the increase in the amount 
of salt Samples of artificial butter were also examined, and 
were invariably foundt o be much poorer in bacteria than ordi- 
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gram was 747,059, 1n real butter considerably over two million 
microbes was*the minimum Two varieties of bacill: have been 
isolated @&nd described, which were,found very constantly 
present ın butter throughout these mvestigations They are 
beautifully 2lustrated and shown in coloured plates as individual 
organisms and colonies at the end of the paper Lafar pur- 
poses continuing his investigations, and it 1s to be hoped that 
the examinalflon of butter for pathegenic micro organisms, about 
which so little ıs known, will form an 1mportant feature in any 
furthe? researches he may undertake 

° Grace C FRANKLAND 


THE OCCURRENCE OF NATIVE ZIRCONIA 
(BADDELEYVITE) 


HE discovery of native zirconia was first made public in my 

letter to NATYRE (vol xlvi p 620) 1n October last , at the 
same time I gave characters sufficient for the recognition of the 
new mineral, and suggested the name Baddeleyile, in honour of 
Mr Joseph Baddeley who had brought the specimen with other 
dense minerals from Rakwanain Ceylon As there was only 
a single fragment of what at first sight seemed a hopelessly 1m- 
perfect crystal, the determination of all the important characters 
without appreciable injifty of the specimen was a task of an 
attractive kind the technical details of the investigation 
(including quantitative chemical analyses) and the line of 
argument by which definite results were evolved from the 
observations, were communicated to the Mineralogical Society 
at the meeting held on October 25 (NATURE, vol xlvu p 
70), and crystals of hydrous zirconium oxychloride prepared by 
identical methods fiom Baddeleyite and artificial zirconia, 
respectively, were exhibited for comparison Having regard 
to the ftnexpected result of the chemical examination and the 
difference of the characters of Baddeleyite from those of artı- 
ficially prepared ciystals of zirconia, every care had been taken 
to get results as aocurate as the material itself would admit of 

Ofcourse it was hoped that the occurrence of native zirconia, 
once established, would soon be noticed elsewhere , and ın fact, 
I hear this morning (January 3) from Dr Hussak of the Geo- 
logical Survey of Brazil, that flawless crystals of zircoma are 
actually met with in the south of São Paulo as an accessory 
constituent of an augttic rock described under the name of 
Jacupirangite by my {nend Mr, O A Derby 

The Brazillian mineial had three or four years ago been 
regarded by Dr Hussak (who had then only a small amount of 
material for examination) as probably orthite (silicate of cerium, 
non, &c ), a mineral with which tt agrees in its more obvious 
external characters, and ıt was mentioned later under that name 
in Mr Derbys description of the Jacupirangite , but more 
recently Dr Hussak, on isolating a score of flawless crystals 
from the decomposed rock, recognized the distinctness of the 
mineral from orthite, determined the geometrical and physical 
characters of the crystals, and decided from a chemical examina- 
tion that the material was a tantalo-miobate of probably some 
member of the yttrium cerium group these results were pub- 
hshedin the Neues Jahrbuch fur Miner alogte, 1892, Band II 
p 142, immediately after my announcement of the occurrence 
of native zirconia in Ceylon had been sent for publication, but 
they had been forwarded from Brazil as early as the month of 
June Dr Hussak now informs me that the Brazilian mineral, 
which had been sent to Sweden for a complete quantitative 
examination, has been determined by Prof Blomstiand to be 
almost pure zirconia 

As regards crystalline form, the paiametral elements obtained 
by myself for Baddeleyite, and announced at the meeting of 
October 25, agree in a very satisfactory way with those deter- 
mined by Dr Hussak for the Brazilian mineral, while as regards 
optical characters, the two descriptions are practically identical 
The only important deviation of external character is in the 
specific gravity, that of Baddeleyite 1s 6 025, that of selected 
crystals of the Brazilan mmeral 1s 5 006 

Now it seems almost impossible that the specific gravity of 
crystals of a simple oxide presenting otherwise identical 
characters can vary to this extent, and the explanation of all 
the difficulty will probably be found to be that Dr Hussak’s 
specimens really belong to two distinct minerals , that while the 
crystalline form and optical characters were determined from the 
one (zirconia), the specific gravity and the chemical composition 
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were originally determined from the other (yttrium tantalate) 
In fact, ıt was statetl in my former communicajion that the 
Baddeleyite of Ceylon 1s itself associated with such ¢ chemical 
compound, and I may*add that this associated mineral was 
there designated without the mention of a species-name because 
it had been found to have a specific gravity @ 9) far below the 
inferior limit (5 5) hitherto observed ın the case of undoubted 
Yttrotantalite ıt was intended to determine laterewhethet or 
not the lowness of the specii® gravity was accompanied by a 
difference in the proportion of the chemical constityents , 
further, the similarity of aspect of the zirconia and yttrium 


tantalate of Ceylon ıs such that a confusion of the two gvould , 


be easy In ths way the discrepancy of the* chemical results 
and the complete accuracy of the observations of Dr Hussak, 
whose reputation stands so high in the annals of mimeralogical 
science, would be found consistent *with each other 

There remains the inconventence that two names have been 
suggested for the same mineral, but according to the rules of 
nomenclature formulated by Dana (rule Iga) the name of 
Baddeleytte has the prior*clam I may ‘add that the name 
Brastlite was m use eight years ago, commercially at least, for 
the specification of an oil-bearing rock found in the neighbour- 
hood of Bahia L FLETCHER 


e 
GAS POWER FOR ELECTRIC LIGHTING 


AT the ordinary meeting of the Institution of Civil Engineers 
on Tuesday, January 10, an interesting paper on ‘‘ Gas- 
Power for Electric Lighting” was read by Mr T Emerson 
Dowson The author stated that in Great Britain alone 
gas-engines had been sold for electric hghting, exceeding 
in the aggregate 7000 horse-power, and that in Germany 
engines were used for about 1100 arc- and 90,000 glow- 
lamps It was, however, only within the last feW® years 
that gas-engines of large size had been before the world ina 
practical form The varying load-factoi in central stations was 
a serious trouble, and the author hoped to show that much of 
the present loss, due to fuel, water, and wages, would be avæded 
if gas-powei were used instead of steam-power 
Special reference was made to the central station at Dessau, 
belonging to the Gefman Continental Gas Company That 
station was opened in 1886 with two 60 horse-power, one 30 
horse-power, and one 8 hoise-power (effective) engines, worked 
with town-gas, and all the dynamos were driven by belting and 
counter-shafts In 1891 considerable alterations were made One 
60 horse-power engine, with its belting and counter-shaft, was 
retained, and one of 120 horse power mtroduced, coupled 
direct to its dynamo ‘Lhe speed of the engine and coupled 
dynamo was 145 revolutions per minute, and the con- 
sumption of town-gas was equal to 39 cubic feet per kilowatt 
Formerly, without accumulators, ıt was thought necessary to 
adjust the size of the engines to the supply, so that they should 
always be worked to their full extent It had, however, been 
found that a limited supply could more advantageously be fur- 
nished entirely from accumulators’ In spite of the loss of about 
21 per cent in the accumulators, large engines worked more 
profitably in parallel than smaller ones supplying direct without 
accumulators Since February, 1889, the Municipality: of 
Schwabing, a subu.b of Munich, had used an Otto engine 
worked with Dowson gas for 10 atc- and 300 glow-lamps The 
load was variable, but with an average output of 22 5 kilowatts 
per hour the fuel-consumption was 3 3 lbs per kilowatt The 
town of Morecambe was lighted by nine‘ arc lamps and glow- 
lamps, equal to 1600 of eight candle-power each, the dynamos 
being driven by Stockport gas-engines‘worked with Dowson 
gas Wath an output of only 1155 kilowatts per week the 
consumption of fuel was 258 lbs, and the cost of the gas, 
including wages and fuel, was 4d per kilowattdelivered At 
the chateau of Mr Say, at Longpont, in the South of France, 
there were 650 glow-lamps and one arc-lamp, supplied by a 
dynamo driven by a Crossley engine worked with Dowson gas 
The consumption of fuel was 1 2 lb per indicated horse-power, 
and 2 7 Ibs per kilowatt per hour 
It was believed that the late Sir Willam Siemens first diew 
attention to the fact, that when illuminating-gas was burnt in a 
gas-engine to drive a dynamo, much more light was produced 
electrically than could be produced by burning the same quantity 
of gas in burners in the usual way Latterly the consumption 
of gas per horse powei in gas-engines had been reduced, and the 
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rato was at the presept time about 20 to 1 1m favour of converting 
the gas into an arc-light, by means of a gas-engine, The author 
had collected data from various sources, as to the consumption of 
ordinary town-gas by engines supplying electrie light with and 
without accumulatois The average of all the returns, with 
engines under varying loads and without accumulators, was 
about 47 cubic feet per kilowatt-hour, when accumulators 
were used, the congumption of gas was less, because the 
| engines then worked under a full load ‘With 47 cubic 





of that @ower requued only 2 6 cubic feet per hour, whereas 
a standard Argand burner required § cubic feet per hour In 
, this comparison, it was assumed that the glow-lamps and gas- 
burners were in good order, but unde ordinary working con- 
Itions they did not maintain so high a duty 
The question of load-factor was a serious one with any type 
of engine, but with gas engines the loss was much less than 
witlf steam-engyies When a gas-engine was stopped, its 
consumpfidh of fuel stopped als6, and there was no furnace 
*to maintain, nor was there any water to, boil at starting, At 
the same time, ıt was desirable that the ‘gas-engine should be 
worked as much as possible under a full load, and m this 
respect the experience at Dessau was generally confirmed 
A central-station was worked unde: trying conditions, and in 
the London district there was only a full output of current 
| during from three to five hours in every twenty-four , moreover, 
1 about 6o per cent of the total output was required during that 
short period In practice, this meant that m a station where 
the current was supplied without accumulators, the engines 
were run at a reduced speed during a portion of the time, and 
at other times some of them were stopped altogether, but all 
, had to be ready to work ın the evening, and occasionally in the 
day-time, when there was fog Generally, ıt might be assumed 
that the average consumption was more than 6 pounds per 
kilowatt where accumulators were used, and about 9 éo I2 
| pounds where they were not used In any case, with the best 
possible arrangement of steam-power, there must be a large 
amount of fuel consumed which did no useful work, for, even 
if some of the fues were drawn, they had to be re-lighted, and 
the large quantity of water which had cooled during the time of 
standing must be re-heated 
The author believed that the solution of the difficulty was to 
be found ın the use of gas plant instead of steam-plant Wath a 
large gas-engine, one brake horse-power per hour could be 
obtained with a consumption of about 1 lb of anthracite, or 
14 Ib of coke, whereas the consumption of coal with the 
steam engines used for central-stations, must be taken at about 
2} lbs per brake horse power, when working under a full load 
A saving of not less than 50 per cent. could therefore be effected 
in stations where the engines were fully loaded , and where 
, there were great fluctuations m the output, the loss of fuel with 
boilers not used, or only partly used, could be almost entirely 
| avoided For a m&ximum of 400 kilowatts, there would be 
| three gas-generators, each capable of supplying one-third of 
| the maximum requred The production of gas could be ratsed. 
or lowered in several ways, and the working of each generator 
| could be stopped immediately by shutting off its steam supply 
| Supposing, therefore, that all three generators were working 
| at then maxımum, rate, and a gradual reduction was required, 
| 





this could easily be effected , and when the production of one 
j or two generatorg could be dispensed with their operation 
| was at once stopped The third generator could then be kept 

at work, and its production adjusted to suit the minimum con- 

sumption required A gas-generator had a small grate-area 
, compared with that of a boiler, and much less cooling-surface, 
it contained no water, and required no chimney-cdiaught A 
generator of the size referred to lost only 6 to 8 lbs per hour 
whilst standing Ifan average of only 40 per cent of the maxi- 
mum power were required for twenty-one hours, 1t was equivalent 
to letting two of the generators stand for that period , and at 
8 lbs each per hour that meant a total loss of only 3 cwts , 
compared with the much greater waste when steam-power was 
j used As the use of large engifes, driven with generator 

gas, was of 1ecent date, the author proceeded to describe the 
| gos plant used, and gave the results of engines working regu- 

arly with Dowson gas, under the usual conditions obtaining 
E factones He also gave the results of brake-tests made 
1 








with several engines of large size, and reproduced indicator 
diagrams taken from engines of different makers Although 
admirable results had undoubtedly been obtained from engines 


feet per kilgwatt, and 55 watts pe. 16 candle-power, one hght® 
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working with the Otto cycle, he was of opinion, that, weth 
engines of large size, the results would be still better 1f the cycle 
were altered, especially when generator-gas was used 1s 
reasons for this were fully stated in the paper 

The following was a summary of the points urged by the 
author — 

1 —When town-gas was used for driving the engines of an 
electrical station, the consumption waseabgut 50 per cent lees 
than the volume of gas required to give the same amount of light 
by ordinary burners 

2-~When town-gas was used, neither boiler rfor_ firemen 
were required, and there were no ashes to remove, le% space 
was needed, no accumulators were requued, eacept such as 
might be necessary to equalize the load of the engines and to 
provide for a small amount of storage The engines could be 
worked in the most crowded districts, close to where the lights 
were required, and where boilers were not allowed 

3 ~-When generator-gas was used, the consumption of duel 
under a full load would be ateleast 50 per cert less tban with 
steam-power, and the loss due to steam boilers notebeing fully |) 
worked could be alm@t entirely avoided ° 


UNIVERSITY AND EDUCATIONAL 
: INTELLIGENCE 


CAMBRIDGE —We regret to hear that Professor Cayley has 
been suffering from sertous illness, and that he 1s 1n consequence 
unable to give this term his advertised course of lectures in Pure 
Mathematics 

L Cobbett, MA,MB, of Trinity College, has been ap- 
pomted Demonstrator of Pathology m the place of Dr E Lloyd 
Jones, who has resigned the office 

Mr F Darwin, Deputy Professor of Botany, announces a 
specie] course of lectures in the Chemical Physiology of Plants, 
to be given by Mr Acton, of St John’s College, on Tuesdays 
1n the present Lent Term ° 

Mr J Y Buchanan, F.R S, announces a second course of 
lectures in Geography, to be given in the Easter Term 

Mr A E Shipley has been appointed an additional member 
of the Special Board for Biology and Geology 








SCIENTIFIC SERIALS. 


Sournal of the Royal Agricultural Society of England, 3rd 
series, vol 11 pt 4—Cottage sanitation (illustrated), by H 
McLean ‘Wilson, a paper prepared under the supervision 
of Dr Spottiswoode Cameron and T Pridgin Teale, F RS 
It contains a discussion of the principal sanitary defects, which 
are most likely to be found in the houses of agricultural 
labourers, with valuable suggestions and remedies The object 
armed at 1s ‘*to put the whole country, and*every house in the 
country, into such a condition that 1f the epidemic (cholera) 
should break out ıt would have no chance of spreading ”—Field 
expermments on the fixation of free nitrogen, by James Mason, 
gives an account of the enriching of some plots of poor land on 
the Oxford clay at Eynsham by the growth of two leguminous 
crops in succession The two crops chosen were beans and 
mixed clovers So far as they go the results are striking Prior 
to 1888 the land had never been cultivated or received any 
manure Brought into tillage in that year two plots produced 
ro} cwts and 9 cwts per acre of barley and oats respectively, 
straw included,—an excessively low return In the autumn of 
1888 the plots were treated with 20 cwts of basic slag per acre, 
and the subsoil with the same amount Beans in the following 
year yielded an average of 46 bushels and 23 cwts straw per 
acre In 1890 mixed clovers gave a yield of 28 cwts 
per acre as the average of the two plots, and in 1891 a crop of 
three tons clover-hay was obtatned Potatoes were grown upon 
the plots last year, and gave an average yield of eight tons per 
acre Excepting the basic slag, no manure of any kind had evér 
been applied tothe plots The experiments are being continued 
and extended —Wild birds, useful and injurious (illustrated), by 
C F Archibald —Utlization of straw as food for stock, by 
Joseph Darby Showing methods of using chaffed straw as £ 
remedy for the deficient hay crop of last summer, with records 
of previous experiences under similar circumstances —Yew 
poisoning, by Mt E P Squarey, Mr Charles Whitehead, Mr 








W Carruthers, F R S,and Dr Munro But few definite con 
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clusions can be arrived at, owing to the conflicting nature of the 
information available It appeais, however, (1) that both the 
male and female yews are poisonous , (2) the poisonous alkaloid 
(or alkaloris) exists chiefly in the leaves and in the seeds ; 
(3) the fleshy part of the fruit 1s harmless, or nearly so , (4) the 
amount of poisonous alkaloid in the leaves varies considerably 
with individual tréés, and perhaps with the season of the year. 
Dr Munio contributes a review of the chemical work done 
upon taxinethe only alkaloid ingyew which has been investi- 
gated , very little 1s known with certainty about it, either as to 
its chetaical nature or its physiological action As Dr Munro 
suggests, “yew Jeavesemerit exhausteve chemical examination ” 
—Besfles the offigal reports, there are several short articles, 
including one upon the ferments of milk, abridged by Dr Munro 
fiom Prof H W Conn’s pamphlet on the subject, issued last 
summer, dso a paper upongthe decline of wheat-growing in 
Enguand, by the editor 


American Journal of Scrence, January —The age of the 
earth? by Clarence*King This paper contams an application 
of Lord Kelvin’s reasoning from probable rates of refrigeration 
tə the determination of the earth’s age, aided by Dr Carl 
Barus’s recent work in geological physics, especially his deter- 
mination of the latent heat of fusion, specific heats melted and 
solid, and the volume expansion between the melted and solid 
state, of the rock diabage ‘lhermal considerations have shown 
that with a given initial excess of temperature of the earth over 
surrounding space, and an assigned value for rock conductivity, 
it is possible to determine the curve of temperature from the 
earth’s centre to its surface It appears that for an initial 
temperature of 2000° C , the initial maarmum temperature must 
sull extend uniformly from the centre to within a few hundred 
miles of the surface for any admissible value of the age But 
since the pressures increase steadily as we proceed towards the 
centres there must be a point at which their effect outweighs 
that of the temperature, and the materal, though very hot, 
remains ın the solid state Now on the data supplied by Barus’s 
researches ıt ıs pogsible to state what temperatures are necessary 
to keep a certain representative species of 1ock m the fluid 
state at successive points within the earth The amount of 
possible liquid layer ıs limited by the facts of tidal rigidity, 
which fix the maximum admissible tempeyature at 1950° and the 
age at 24x10° years Lower values are excludea by the 
gradient of temperature observed on proceeding downwards 
from the surface This value, twenty four million years, agrees 
fairly well with the age assigned by Helmholtz and Kelvin to 
the sun It is also concluded that the earth never was all 
liquid, that the original quid layer did not exceed 53 miles, 
and that the spheroidal shape is due to the plasticity of the 
lithosphere as manifested under the action of very slowly 
applied forces —-Tertiary geology of Calvert Cliffs, Maryland, 
by Gilbert D Harris —‘‘ Anglesite” associated with boleite, 
by F A Genth —Preliminary account of the iced-bar base 
apparatus of the United States Coast and Geodetic Survey, by 
R S Woodward,—Some experiments with an artificial geyser, 
by J C Graham Observations of the Andromed meteors of 
November 23 and 27, 1892, by H A Newton —Pieliminary 
notice of a meteoric stone seen to fall at Bath, South Dakota, 
by A E Foote —-New Cretaceous bird allied to Hesperornis, 
by O C Marsh —Skull and brain of Claosaurus, by O C. 
Marsh 


Tue Botanzcal Gazette for October contains an interesting 
article by Mr H L., Russell on the bacterial investigation of 
the sea and its floor The author has had the opportunity of 
carrying on bacteriological observations in sea water, both from 
the Bay of Naples and from the coast of Massachusetts He finds 
micro-organisms invariably present ın sea water, though not in 
such large numbers asin fresh water, even at a great distance from 
the shore, and to a depth of 3200 feet , and a larger number in 
the slime at the bottom than in the water itself Some marine 
forms are cosmspolitan, and the bacteria that are so universally 
present in sea-water and mud seem to be quite peculiar to this 
habitat —Mr E L Berthoud describes the mode in which the 
geographical distribution of some plants has been greatly ex- 
tended by the agency of the buffalo —In the number for Novem- 
ber Prof Underwood gives a report of the proceedings of the 
International Botamecal Congress lately held at Genoa —Mr 
G W Martin contributes an account of the development of the 
flower and embryo-sac 1n Solidago and Aster 
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Bulletin of the New York Mathematical Soczety, vol u No 2, 
November 1892 —This number practically consists of one 
paper, and that a very interesting one, by Dr Emory McClin- 
tock, ‘On the Non Euclidian Geometry,” a subject Which has 
been more than once brought before our readers In vol vin 
(1873) appeared Clifford’s translation » of | Riemann’s 
Habilitationsschnft ‘‘ueber die Hypothesen welche der Geo 
metrie zu Grunde hegen ” (1854) In 1883 this gaometry was 
considered in Cayley’s BritisM Association address, and quite 
recently (February 25, 1892) im a translation of Poincaré’s 
‘Revue Generale des Sciences" ‘‘ The chief lesson to be 
obtained from all non-euclidian diversi8ns ıs that the distin 
gushing mark of euclidian geometry ıs fimty of distance- 
measurement, hy which alone it 1s possible to diaw the same 
figure upon different scales That the same figuyg may be 
drawn upon different scales might well be laid down as the 
axiom necessary and sufficient to distinguish euclidian from non- 
euchdian geometry * To this 1s appended a footnote which 
says that this is “ieferied to as ‘the axiom gf similars’ by Sir 
Richard (sic) Ballin the article ‘Measurement’ of the “Encycl 
Brt” A short article follows on the new logarithmic tables 
of J de Mendizdbal-Tamborrel (Pans, Hermann, 1891) IR 
addition there are the usual ‘ Notes,” but no list of publica- 
tions 


No 3, December 1892 —This nurgber contains a careful 
eriticism of Ball’s ‘ Mathematical Recreations,” with suggestions 
and discussions by Prof J E Oliver of Ithaca, New York, 
and an account of Dr Julius Bauschinger’s ‘‘ Zweites Munchener 
Sternverzeichniss, enthaltend die mittleren Oerter von 18,200 
Sternen fur das Aequinochium, 1880,” by Prof T H Safford 
“ Notes” and “New Publications” follow 


*Vuedemann's Annalen der Physik und Chemie, No 12 —On 
the temperature coefficient of the electrical resi-tance of mercury 
and on the mercury resistances of the Imperial Instituuion#by D 
Kreichgauer and W Jaeger The coefficient was measured in 
the case of the copies of standard resistances already described 
The formula obtamed for the resistance zw; at etemperature Z by 
two independent methods was e 


Wi = Wo (1 + 0 000875 + O 000001252") 


——Generation of electrfeity by friction of gases against metals, by 
K Wesendonck —On galvanic polauization at small electrodes, 
by F Richarz — Electric oscillations in wires, direct measure- 
ment of the moving wave, by Kr Birkeland The oscillations 
were produced in two copper wires ranning parallel to each 
othe at a distance of 80cm They were 30m long, and ended 
in one direction in brass plates qoum square, facing two similar 
plates connected with the terminals of the spark gap of a power- 
ful induction coil The potentials along the wire when 
the coil was working were determined by measuring the length 
of the sparks crossing between the knobs of a spark micrometer, 
one of them being connected with the wne hy a sliding contact, 
the other leading through a telephone toearth Statical effects 
on the telephone were made inappreciable by’ laying a thread 
moistened with dilute sulphuric acid across the wires near the 
“collector ” plates Under these c.icumstances the passage of 
sparks was immediately indicated by the telephone, and their 
length could be measured down to 0 coo5min —Determination 
of dielectric constants by means of the differential inductor, by 
Oscar Werner —Measurement of resis ances by means of the 
telephone, by Max Wien —Diffuston of light by rough surfaces, 
by Christian Wiener Experiments made on cast gy psum show 
that Lambert’s law of diffusion, according to which the bright- 
ness of a surface 1s independent of the angle from which ıt 1s 
seen, 1S not strictly correct The brightness at the edge of a 
round surface 1s o 6 times that g'ven by his law _ In the vicinity 
of reflect: m points the brightness 1s greater, and at the greate-t 
brightness the angle of incidence 1s greater than the angle of 
reflection —A unit for measuring tnten-ity of sensation, by the 
same —On internal friction of solid bore , especially metals, by 
W Voigt —Measurement of the coefficient of diffusion of 
liquids, by F  Niemoeller —Ahsolute compressi ality of 
mercury, by G de Meiz —Propagation of energy through the 
ether, by G Helm ~—On the utilization and action of the tele- 
phone in electrical null methods, reply to Hr Winkelmann, by 
E Cohn —On the solution of sodium silicates, and influence 
of ume upon their constitution, by F Kohlrau ch — Behaviour 
of polarized light in refraction, by G Quincke —On a mercmy 
arc light, by L Arons 
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e SOCIETIES AND ACADEMIES, 
e Loxpon 


Royal Meteorological Society, Recember 21 — 
C Theodore Williams, President, in the chair ~The following 
papers were read — Moving antucyclones in the Southern Hem- 
sphere, by Mr H. C Russell, F R S, Government Astrono- 
nver, New South Wales e Theauthor describes the results of his 
practical study of the daily weather charts for Australasia, and 
states that the leading fact brought out is that the weather southe 
of 20° S #atitude ıs the product of a senes of rapidly moving 
anucycl§nes, which follow one another with remarkable regu- 
larity, and are the great controlling force ın determining local 
weather These anticyclones are mqre numerous in summer 
than in winter, the average number for the year being 42 
They usually take seven or eight days to travel across Australia 
in summer, and nine or ten days in winter , the average daily 
ratæof translation bemg 400 miles The shape of the anticyclone 
appears 60 ginder%o some modificagion as ıt nears the east coast 


ethe winds on the north side of the anti-cyclone are not so 


sttong as those on the south side, and the 1stensity of the weather 
1g m proportion to the difference in pressure between the anti- 
cyclone and the Y depression, but the relation of the pressures 
varies frequently before the wind responds, the pressure appear- 
ing to be controlled from above by the more or less rapid descent 
of air which feeds the anticyclone Cyclonic storms are very 
unusual, and do not occur more than once in two or three 
months —The tracks of ocean wind systems in transit over 
Australasia, by Capt M W C Hepworth The author has 
examined the daily weather charts of Austraha and New 
Zealand, and has prepared maps showing the daily positions of 
the centies of high and low pressures fora whole year He 
finds that the wind systems, which make their first appearance 
to the westward and south-westward, advance to the eastward 
rapidly, and frequently very rapidly, during the winter months, 
but during the summer months they usually move more slowly, 
and not unfrequenily recurve Their progress is retarded by 
contact with the areas of high pressure which they encounter , 
the mean of the tracks of these anticyclones, moving also from 
west to east, appears to be across the southern portion of Aus- 
traha and onward, crossing the islands of New Zealand during 
the winter months, but to the southward of Western and South 
australia, across Victoria and New South Wales, and thence to 
the north-eastward, avoiding New Zealand during the summer 
months —Rainfall of Notunghamshire, 1861-90, by Mr H 

Mellish ‘lhe author has collected and discussed all the rainfall 
records made in the county during the thirty yc ars, and finds that 
inthe extreme west the mean rainfall 1s 27 inches or more, and 
that over the rest of the county it varies hetween 25 and 27 
mehes, except north of the Manchester, Sheffield and Lincoln- 
shire Railway, where the rainfall 1s less than 25 inches, and in the 
north east towards Gainsborough, where it 15 not more than 23 
uches The year of greatest rainfall was 1872, and of least 
rainfall 1887 October ıs the wettest month and February the 
diiest —A new instrument for cloud measurements, by Dr Nils 
Ekholm 


Geological Society, December 21, 1892 —Prof J W 
Judd, FE RS, Vice President, in the chair ~The following 


communications were 1ead —-On a Sauropodous Dimosaurian , 


vertebra from the Wealden of Hastings, by R Lydekker In 
addition to Hoplosaurus armatus and Pelerasaurus Conybearet, 
there 15 evidence of anothe: large Sauropodous Dinosaur in the 
Wealoen, now known as Aforosaureus brevis Up to the present 
time it has been impossible adequately to compare Hoplosaurus 
armatus with Mor osausus brevis , but recently Mr Rufford has 
sent to the British Museum an imperfect dorsal vertebra of a 
large Sauropodous I)nosaur from the Wealden of Hastings, 
which enabled the required comparison tobe made Theauthor 
describes the vertebra, contrasts st with that of Hoplosaurus 
armatus, and gives presumptive evidence that ıt should be 
referred to the so-called A/orosaurus Becklese (Marsh), which 
apparently cannot be separated from A/ (Cettosaurus) brems 
He has not been able to compare Mr Rufford’s specimen with 
the dorsals of the American Mososaurus, im order to discover 


eVhether the English Dinosaur is correctly referred to that 


genus This paper led to a di-cussion, m which the chairman, 
Mr Hulhe, Piof Seeley, Mr E T Newton, and the author 
took part —On some additonal remains of Cestraciont and other 
fishes in the Green Gritty Marls, immediately overlying the Red 
Marls of the Upper Keuper in Warwickshire, by the Rev P 
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B Brodie The vertebrate remains occur in a very thin bangl of 


marly friable sandstone lying between tw8& beds of green marl, 
though in some places the same bed has itself no admixtufe of 
sandy mateyial » Bones and teeth are so numerous that it might 
almost be called a bone-bed It does not exceed three mches 
inthickness It contains ichthyodorulttes of Cestraciont fishes, 
abundant palatal teeth of Acrodus heupertnus, ganoid fish- 
scales, and abundant broken bones, seme,of which may belong 
‘lo fishes, others to Jabyrinthodonts, and amongst the latter a 
*fragment of a cranial bone The Chairman congratulated the 
Sovtety on the presence of one of its Fellows who hàd been con- 
nected with it for nearly sixty years, and had read his first paper 
almost half a century ago He hoped that the Society would 
still continue to receive gommunications from the same souice 
of hke interest and value Mr J W Davis,Mr H B Wowl- 
ward, and Mr E T Newton also spoke —Calamostachys 
Binneyana, Schimp, by Thomas Hick Communicated 
by J W Davis —Notes on some Pennsylvanian caéami 
ties, by W S Gresleye — ScandinavMin Rowlders at 
Cromer, by Herr Victor Madsen, of the Danisle Geological 
Survey Communic@ted byJ W Hulke, ERS Dunng a 
visit to Cromer in 1891 the author devoted much attention to 
a search for Scandinavian boulders, and obtained three speci- 
mens, one (a violet felspar-porphyry) was from the shore, and 
the other two were from the collection of Mr Savin The 
first was considered to come from south east Norway, and 
indeed Mr K © Byorlykke, to whom it was submitted, 
refers ıt to the environsof Christiania The author considered 
that the two specimens presented to him by Mr Savin, who 
had taken them out of Boulder Clay between Cromer and 
Overstrand, were from Dalecarlia , and these were submitted 
to Mr E Svedmark, who compared one of them (a brown 
felspar-hornblende-porphyry) with the Gronklut porphyry in 
the parish of O1sa, and declared that the other (a blackish 
felsite porphyry) might also be from Dalecarha Fhis paper 
was discussed byMr C Reid, Mr J W Davis, the Rev P 
B Brodie, Dr Hicks, Mr Marr, and the Chairman e 


EDINBURGH 

Royal Society, December 19, 1892 —Sn Douglas Maclagan, 
President, in the chair —Dr Hunter Stewart read a paper on 
an extension of Kyeldahl’s method of organic analysis, and de- 
seribed an apparatus which he had devised for the estimation of 
the amount of organic carbon present in water —Prof 
Rutherford 1ead a note by Dr W G Aitchison Robertson on 
the madder-staining of dentine Rabbits were fed on madde: 
for some time and were then killed, the dentine being then 
found to be stained When other food was supplied for a time, 
the process of feeding on madder being resumed afterwaids, two 
coloured layers were found in the dentine, with an intermediate 
colourless layer —Piof C G Knott read a paper on recent 
inn ovations in vector theory Heentered intoa critical exami- 
nation of the anti-quaternionie attitudes taken up by Prof 
Willard Gibbs, Mr Ohver Heaviside, Prof Macfarlane, and. 
others Tis chief argaments were (1) that the quaternion was 
as fundamental a geometric conception as either its scalar or 
its vector part—indeed more fundamental, (2) that in the 
development of his dyadic notation, Prof Gibbs, being forced 
to bring the quaternton in, logically condemned his own position , 
(3) that a really flextble vector analysis must be veisorial, the 
equations 77 = 2, 7k = 2, kt = J, &c , being from the geometrical 
and physical pomt of view essentially rotagional , (4) that the 
non-assoctative character of the vector-analysis, in which 
2, 7°, 43, were assumed to be + 1, rendered it totally unfit for 
higher physical research , (5) that this tinkering with the alge- 
braic sign quite spoiled the real efficiency of the very beautiful 
quaternton operator y—Prof Gibbs, for example, being com- 
pelled to introduce the (supposed) new functions of operation 
Pot, New, Lap, Max, which in quaternions are the very simplest 
of inverse functions of y, and are best expressed as such 

DUBLIN 

Royal Dublin Society, December 21, 1892 —Prof A °C 
Haddon ın the chair —Prof Sollas, F R S , read a paper on 
pitchstone and andesite from tertiary dykes in Donegal The 
author found that a microscopical examination of some remark- 
ably freshiglassy rocks from Donegal revealed a close resemblante 
between them and iocks of the same age in Arran This helps 
to confirm the supposed great extension of tertiary dykes through 
the north-west of Ireland Prof Sollas next read a paper on the 
variolte and associated igneous rocks of Roundwood, co 
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Wicklow He described them as & complex of basic rocks, m- 
cluding altered ophitc dolerite, spilite (variolite du Drac), and 
spherulttic tfchylite (vartolite de la Durance) In connection 
with the tpidotisation of the rock thg author pointed to the 
excessive fissuring which it has undergone, and showed that 
the formation of epidote is attended with considerable diminu- 
tron of volume, sufficient to account for the cracks The forma- 
tiog of serpentine and, chlorite is attended with expansion, and 
chlorite car scarcely be formed without the simultaneous libera- 
tion of a disproportionately large percentage of quatz This 
explafos the common association of chlorite with the quartz of 
quarts veins —Sir Howard Grubb, F RS, described a new 
systefh of mounting for monster reflecting telescopes —Mr H 
H Dixon read a paper on the germination of seedlings in the 
absence of bacteria Seeds, the outer coats of which were 
sterilized, germinated in theabsence of bacteria, and being kept 
absolutely fiee from bacteria did not, after growth had ceased, 
suffer the decay of death, but remained for more than twenty 
mon.hs apparently unchanged An apparatus for sterilising the 
outef coats of the’seeds and sowing them without the introduc- 
tion of bacteria was also described —~A paper was communicated 
wy Prof A C Haddon, and Mis» A M Shackleton, describing 
some new species of Actinize from Torres Straits 


BERIIN 

Meteorological S@ciety, December 6 —Dr Vettin, Presi- 
dent, ın the chair —Prof Assmann gave a detailed description 
of the meteorographs set up in the “ Urania-pillars ” Each 
pillar contains a thermograph, a barograph, and a hygrograph, 
placed side dy side in a metal case through which a rapid cu- 
rent of airisheptup The thermogiaph consists of a Bourdon 
spring, filled with alcohol, whose movements are communicated 
to an external recording-lever The barograph is made of four 
boxes joined rogether, and delicately balanced by a weight, whose 
movements are similarly recorded externally Che hygrograph 
consists of a bundle of hairs 2 m in length The above instru- 
ments have conunued to work well after several months’ use 
Their chief defect 1s due to the hygroscopic properties of the 
pape: on which the three levers trace their record The large 
amount of material in the shape of meteorograms aleady col- 
lected has revealed a number of interesting facts Thus, for 
mstance, the temperatures recorded og two closely adjacent 
pillars may differ by r° or more not only on a warm summer 
day, butalso during the night of November 26, the coldest of 
this year In one case the air was found to be warmed by the 
adjacent row of houses exposed to direct sunlight In another 
the radiation was observed to be greater opposite a gateway 
than in the street The very considerable local differences of 
au-temperature recorded on closely netyhbouring pillars could 
scarcely have been È f7zo0rz expected 


Physiological Society, Decemher g, 1892 —Prof du Bois 
Reymond, President, in the chair —-Prof Exner, of Vienna, gave 
ardsuméof his researches onthe innervation of the crico thyroid 
muscle inrabbits and dogs Jn each he had found a branch from 
the pharyngeal branch of the vagus distributed to thts muscle, to- 
gether with the superior laryngeal nerve, to which he has given 
the name of median laryngeal nerve he communication was 
illustrated by an experimental demonstration —Dr Hansemann 
statec that he had obtained photographs of microscopic objects 
which when placed in a stereoscope, presented an appearance 
of solidity They were produced by taking one photograph of 
the object in focus for a given level, and then a second photo- 
graph ata different level These photographs united stereo- 
scopically gave the impression of solidity Prof Hilgard drew 
attention to the remarkable fact that the most civilized races of an- 
trquity usually established themselves in dry districts This he at- 
tributed to the fact, borne out by numerous analyses of soils in 
America, that in dry regions the earth is far richer m mineral 
food-stuffs necessary to plant life than 1n wet regions where 
these are largely washed out of the soil Hence ın dry regions 
simple irrigation suffices to produce a luxuriant vegetable growth, 
while on the other hand the soil of moist regions is very 
rapidly exhausted 

Paris 

Academy of Sciences, January 9 —M de Lacaze Duthiers 
in the chair —Drainage waters of cultivated lands, by M P P 
Dehérain An experimental investigation of the substances 
found in water drained from various cultivations showed that all 
the waters contained a fair proportion of nitrates Even beet- 
root, which not only utilizes nitrogen for the formation of its 
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albuminoids, but also stores nitrates ın its tissues, gave 31, 39, 
and 95 gr of nitric acid per cubic metre of drajnage water 

Beetroot gives, however, the least quantity of nitrogen in the 
drained water in proportson to the crop Next comes Turkey 
corn, and then potatoes It appears certain that all nitrogen 
which enters the soil ts either assimilated or glse lost In the 
case of a bad harvest there 1s a loss both from the poverty of 
the crop and the rmpoverished state of the soil —-Og the stall 
planets and nebule discovered@at the Nice Observatory by MM 

Charlois and Javelle, and at the Mounier observing statign, by 
M Perrotin A list of eight mmor planets discovered by the 
photographic method in four weeks, z ¢* one-sixteenth Qf the 
time necessary to achieve the same result by eye observation — 
Dilatation and compressibility of water, by E H Amagat 

Tables are given showing the relative volumes of quantity 
of water at pressures varying fror 1 to 3000 atmospheres and 
temperatures ranging from o” to 198°, and others showing the 
compressibility of water under the same conditions This 1s seen 
to vary inversely as the pressure, and also inversely as the,tem- 
perature up to very high pressures, when ıt begins to increase 
with the temperature — Observations of Brooks’s comet (Novem- 
ber 19, 1892), made at the Paris Observatory (west equatorial 9 
by M O Callandreau —Observations ofsolar phenomena, made 
at the observatory of the Roman College during the third quarter 
of 1892, by M P Tacchini --On the reduction of elliptic 1n- 
tegrals, by M J C Kluyver —On the fermal variation of the 
electric resistance of mercury, by M Ch Ed Guullaume 

Pointing out the remarkable agreement of his results with those 
obtained by Messrs Kreichgauer and Jager, at the Physico- 
Technical Institute of Germany (see Wredemann’s Annalen, 
No 12) —On the measurement of power ın multiphase currents, 
by M Blondel —Absolute value of the magnetic elements on 
January 1, 1893 The elements for that date, determined at 
the magnetic observatory of the Parc Saint-Maur, situated in 
long 0° 9 23” E andlat 48° 48’ 34’ N , arethe following® — 


Absolute values on Secular vaitation 


January 1, 1893 in 1892 
> a + é 
Declination 15 243 -04e 
Inclination 65 85 -05 
Horizontal force o 19596 + 0 00016 
Vertical force e O 42297 + O Q0019 
Total force o 46616 -+ 0 00024 


The values for the magnetic and meteorological observatory 
of Perpignan, long 0° 32' 45” E, lat 42° 42' 8” N , are 


Absolute values on Secular vanation 


January r, 1893 In x892 
o é + 
Declination 14 129 -59 
Inclination 60 133 -18 
Horizontal force 0°22278 + O 00030 
Vertical force o 38933 + 0 00003 
Total force o 44856 + O 00017 


-—On the purification of arsenical zinc, by M H Lescoeur. 
Zinc destmed for toxicological operations can be obtained free 
from arsenic, antimony, sulphur, and phosphorus by two suc- 
cessive operations, viz, oxidation by means of mitre, and fusion 
with chloride of zinc —Combinations of quinoleine with the 
halogen salts of stlver, by M Raoul Varet —Symmetric 
dipropylurea and dipropylsulphourea, by M F Chancel ~~ 
On a substance derived from chloral, or chloralose, and its 

hysiological and therapeutic effects, by MM Hanriot and Ch 

ichet —-On phagocytosis observed on the living animal, in the 
branchu of the lamellibranch molluscs, by M de Bruyne — 
New observations on the affinities of the different groups of 
gasteropods, by M E L Bouvier —On an anomaly recently 
presented by the secular variation of the magnetic needle, by 
M. Léon Descroix -~ Influence of motion on the development 
of fowls’ eggs, by M A Marcacct 


AMSTERDAM 
Royal Academy of Sciences, December 24, 1892 — 
Prof Van de Sande Bakhuysen ın the chair —In a paper read by 
MM 8S Hoogewerf and W A van Dorp, some iso:mides of 
camphoric acid were described These were obtained by the 
action of POC}, or CH; COCl on some substituted camphoramic 


acids The following reaction takes place — 
CO NHR Ye =NR 
CHa ooog + on coci= CH a Es 8 + 
H¢ls+-CH;COOH 
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wh@e Ris put for Ha, CeH; or C,H, The isoimides are 
very ginstable , they easily add one molecule of water, re-generat- 
ıng the acids from which they derive By the action of heat 


they are transformed into the ordinary 1mides Ceha “o> NR 


— The same authors called attentron to the fact that ıt seems to 
be_ a general reaction of the anhydrides of bibasie acids to dıs- 
sofe ın the aqueous solutions of ammonia and the primary 


amines, forming the corresponding acid amides RC G90 +e 


— Mr Bakhuis Roozeboom dealt 


with the solubility curve for systems of two bodies The general 
form of such a curve in its totality, as yet not known even by 
tHe researches of Engel, has been encountered by the author and 
Mr Schreinemakers in studying the solubility of FeCl, 12H)O 
in solutions of HCI The curve 1s a continuous one, combining 
the two solubilitigs of the hydrate, recently made known by 
the auth8r® It’ presents a sumifiit when the proportion of 
#e,Cif is thè same asin the solid hydrate Part of the solutions 
give on water-additions a deposit of the fydrate, part of them 
give redissolution The general form of the curve for double 
salts would be represented in its totaltty by a closed curve, sur- 
rounding the point, mndicating the composition of the double 
salt With this form the same division of the solutions in,regard 
to their behaviour on water-addition 1s possible as above — 
Prof Lorentz treated of Stokes’s theory of the aberration of 
light The hypothesis of M Stokes, that the movement of the 
ether admits of a velocity-potential, 2s in contradiction with the 
supposition that, at the surface of the earth, the velocity of the 
ether is equal to that of the planet It might, however, be 
doubted whether in M Stokes’s explanation, the first hypo- 
thesis ıs really necessary In the present note tt 1s shown that 
it cannot be avoided 
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MODERN ADVANCED ANALYSIS 

Theory of Numbers By G B Mathews, MA PartI 
«(Cambridge Deighton, Bell and Co, 1892) 

HE book under review 1s a great contrast fn many 
ways to the “ Théorie des Nombres” of M 
Edouard Lucas, the first volume of which has recently 
appeared under the ægis of Messrs Gauthier-Villars 
The latter, reminding the reader much of thesame author's 
“Récréations Mathématiques,” exhales human interest 
from well-nigh every page, The former es on, severe 
philosophical lines, and may be greeted as the fist work 
of the kind in the En8lsh language That this should® 
be a fact 1s somewhat remarkable When the late Prof 
H J S Smith died prematurely many years ago he left 
his fellow-countrymen a very valuable legacy Fortunately 
he had been commissioned by the British Association to 
flame a report on the then present state of the Theory 
of Numbers, a subject with which he was pre-eminently 
familiar, and in which his own original researches had 
won for him a great and world-wide renown The pages 
of the reports for the years 1864-66 inclusive yield as a 
consequence a delightful account of modern research in 
this reeondite subject It 1s, however, much more than a 
recital of victories achieved by many able men in many 
special fields Prof Smuth’s fertile genius enabled him to 
maishai the leading facts of the theory, and to impress 
apon them his own personality in a manner that was 
scarcely within the reach of any other man He con- 
trived to impart a glamour to those abstract depths of 
*the subject to which few mathematicians have sufficient 
faith and energy to penetrate Since that day the 
scientific world has been yearly expecting his collected 
papers Thereis no doubt that their appearance will 
greatly stimulate interest and research m Higher 
Arithmetic The reports of the British Association are 
not sufficiently accessible Doubtless the papers will 
soon emerge from the hands of those tipon whom has 
devolved the responsibility of their production In the 

meantime we welcome Part I of the present work 
The theory of numbers is the oldest of the mathemati. 
cal sciences, and may be regarded as their sire Just as 
apphed mathematics 1s based on pure, so pure mathe- 
matics rests on the theory of numbers Every investigator 
finds that sooner or later his researches become a question 
of pure number Continuous and discontinuous quantity 
are indissolubly allied The theory of series, the theory 
of invariants, the theory of elliptic functions throw hght 
upon and receive light from higher arithmetic Algebra 
in its most general sense is everywhere pervaded by 
numbers, It may safely be affirmed that there 1s nothing 


more beautiful or fascinating in the wide range of, 


mathematics than the interchange of theorem between 
arithmetic and algebra A proposition in arthmetic is 
written out as a theorem in continuous quantity or con- 
versely an algebraic identity 1s represented by a statement 
concerning discontinuous quantity In this country the 
more recent advances in this attractive method are in 
large measure due to the labours of Sylvester and J W L 
Glaisher In a “Constructive Theory of Partitions,” 
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published some half-dozen years ago im the American 
Journal of Mathematics, Sylvester showed some beautiful 
progressions from arithmetic to algebra, and was followed 
in the same line hy Franklin, Ely, and others, whilst in 
the pages of the Quarterly Journal of Mathematics and 
Messenger of eMathemutres Glaigher has applied elliptic 
function, formulas to arithmetical theory. The famous 
theorem’ which asserts „that every number can be com- 
posed by four or fewer square numbers, was due to an 
application by H. J S Smith of elliptic functions to 
arithmetic , These interesting matters are not alluded to 
in this first volume s 

Chapter I discusses the divisibility of numbers and the 
elementary theory of congruencies ` Euler’s function elz), 
which denotes the number of positive integers, unity m- 
cluged, which are prime to and not greater than 7, 1s not 
treated as fully as might be desired Gauss’s theorem 


pd) + pd) + pd’) + 


where d, d', d’, are all the divisions of 2 (unity and 
n mcluded) 15 eich, but not some interesting theorems 
connected with permutations, of which this is a particular 
case Sylvester has written much about the same function, 
which he calls the “totient” of # M Ed Lucas em- 
ploys the term “indicateur” in the same sense, and 
believing that there 1s a gieat convenience in having a 
special *name for the function, we regret that Mr 
Mathews has not taken a course which would have 
familharized studeyts with Sylvesters nomenclature, and 
have enabled them to feel at home with much that has 
been written by him and others in this part of the theory 
of numbers 

The author states that this chapter 1s substantially a 
paraphrase of the first three sections of the “ Disquisi- 
tiones Arithmeticze,” the classical work of Gauss , we are 
inchned to think that advantage would have been gained 
if the paraphrase had not been quite so close The next 
succeeding chapters are occupied with “ Quadratic 
Congruencies” and the theory of “Binary Quadratic 
Forms” 

The account given ts fairly complete There are so 
many proofs of Legendre’s celebrated “ Law of Quadratic 
Reciprocity” that ıt must have been difficult to make a 
selection A wise choice has, we think, been made of 
Gauss’s third proof as modified by Dirichlet and Ersen- 
stein , the latter’s geometrical contribution to the proof 
taken from the twenty-seventh volume of Crelle 1s, in par- 
ticular, of great elegance Gauss’s first proof 1s also given, 
as well as references to several others In the difficult 
subject of Binary Quadratic Forms, the author keeps 
well in view the close analogy with the algebraic theory 
of forms , so many additional restrictions present them- 
selves that a large number of definitions are requisite at 
the outset, and this circumstance ts apt to repel a student 
who approaches the theory for the first time The 
definitions, 1n fact, constitute the alphabet of the science 
which must be mastered before progress can be expected 
in the appreciation of the wonderful beauties which are 
inherent init In this subject, more almost than m any 
other, the initial drudgery must not be shirked, and it 
may be satd in favour of the present work that clearness 
of definition and conciseness of statement help the learner 
much to get quickly over the wearisome preliminaries 
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We are glad to see the prominence given to the geo- 
metrical methods of Klein and Poincaré, that of the 
former ıs based on¢he theory of substitutions, reminding 
the reader much of the “Icosaeder”, that of the latter 
s the “ Method of Nets,” a most ng@nious geometrical 
application throwing light on the theory gf “ Reduced 
Forms ” 

The “Composition of Forms” given in Chapter VI 
1s logically and judiciously developed, by means of the 
bilinear substitution, u. to the pent of Showing 
the method of tabulating the primitive classes 
of regular and irregular determinants The chapter 
on cyclotomy 1s one of the best written ım the 
book The discussion of the section of the periods of 
the roots of umty, has engaged «the attentions of 
mathematicians of the first rank since the time of Gauss, 
so that of necessity much has been written, and while 
the author states that he has given but an outline of an 
extensive theory which has not yet been completed, it 
may be said that the theory as given, with the references 
to authorities at the end of the chapter, will be quite 
sufficient to conduct the student bent upon research to 
the‘frontiers of the unknown country 

The determination of the number of properly primitive 
classes for a given determinant, applications of the 
theory of quadratic forms, and the distribution of primes 
complete the volume Mr Mathews may be cengratu- 
lated on his resolve to include Sylvester’s masterly con- 
traction of Tchébicheff’s limits with reference to the 
distribution of primes, the reader ıs taken frog the 
“sieve” of Eratosthenes to the work of Legendre, 
Meissel, Rogel, Riemann, and to the latest researches of 
Sylvester and Poincaré, of which the ink 1s scarcely dry 
Englısh mathematicians will turn with delight to the 
account given on page 302 of Riemann’s great memoir 
of 1859, which contains the only satisfactory attempt to 
obtain an analytical formula for the number of primes not 
exceeding a given numerical quantity 

In conclusion, though the sequence of the subject 
matter may be open to criticism, we regard the book as 
a most valuable contribution to the small library of higher 
mathematical treatises that, owing chiefly to the energy 
and enthusiasm of the rising generation of mathematicians, 
1s being brought together How woefully deficient that 
library was but a few years since those engaged in 
research know only too well, and greatly do they rejoice as 
they see the yawning gaps one by one efficiently filled up 
Part II of the task Mr Mathews has set himself to 
accomplish will, we hope, soon appear, and we trust 
he will be as successful with it as with the present 
Part I PAM 





THE DARWINIAN THEORY 

Darwin and After Darwin, an Examination of the 
Darwinian Theory and a Discussion of Post-Dar- 
wman Questions By George John Romanes, M A, 

LLD,FRS I The Darwintan Theory (London 

Longmans, 1892) 

E had hoped ere now to have received the second 
instalment of this work, and to have dealt with 
the two volumes in a single critical notice Unforeseen 
causes, one of them deeply to be regretted, have pre- 
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“sumably prevented the appearance of the discussion of 
Post-Darwinian questions so early as had been anticipated 
We therefore propose to give a short etposrtory notice of 
the present volume, reserving such criticism as we have 
to offer for a future occasion, when the second volume 
shall have come to hand 

The first section consists of an exposition of the scientyfic 
evidenges of evolution as a fact independent of the Dar- 
winifn theory of the method by which this evolution has 
been brought about It may be regarded as an expansion 
of the author’s little volume in*the “Nature Series,” on 
“ The Scientific Evidences of Organic Evolution,” pub- 
lished ten years ago Mr Romanes has spared no pains 
th the collecjion and marshalling of his evidence His 
object % to convince, by the abundance of facts and by 
«logical inferences based thereon, tltose who still hold by 
the tenets of Special Creation Whether those who still 
hold by these tenets are likely to be influenced by the 
facts or the inferences is a question we do not propose to 
discuss The author evidently supposes that ‘they are, 
and has written for them a good many pages in a strain 
of which we give a couple of examples —“ It would seem 
most capricious on the part of the Deity to have made 
the eyes of an innumerable number of fish on exactly the 
same ideal type, and then to have made the eye of the 
octopus so exactly like these other eyes, in superficial 
appearance, as to deceive so accomplished a natugalist as 
Mr Mouvart, and yet to have taken scrupulous care that 
in no one ideal particular should the one type resemble 
the other” Again, “ Although in nearly all the numerous 
species of snakes there are no vestiges of limbs, in the 
Python we find very tiny rudiments of hind hmbs Now, 
1s 1t a worthy conception of Deity that, while neglecting 
to maintain his unity of ideal in the case of nearly all the 
numerous species of snakes, he should have added a tiny 
rudiment in the case of the Python—and even in that 
case should have maintained his ideal very inefficiently, 
inasmuch as only two limbs, instead of four, are 
represented ? ” 

The second section of the volume ıs devoted to the 
setting forth ofethe theory of natural selection as it was 
held bythe master This, as was to be expected, 1s a 
well-ordered and lucid exposition, We could wish that 
Mr Romanes had been more careful to avoid all appear- 
ance of personifying natural selection He says, for 
example, ‘‘1t 1s the business of natural selection to secure 
the highest available degree of adaptation for the time 
being’ Such language 1s highly metaphorical, if not 
misleading If we can talk of business at all we may 
say that ıt ıs the business of various elimmating agen- 
cles, 1n the struggle for existence, to weed out and exclude 
from any share in perpetuating their race all those mdi- 
viduals who are too weakly to stand the stress of the 
struggle The survival of the fit is an meidental result 
of the stern business of elimination It ıs here that the 
naturalistic hypothesis differs most markedly from the 
teleological interpretation of nature In conversation 
a while since a friend observed to us Since your 


è| school of thought admit that the eye of natural selection 


1s ever on the watch for the shghtest improvement in 
adaptation, why should they hesitate to say with us that 
if 1s the eye of Beneficence that is thus ever watchful ? 
The misunderstanding of the naturalistic position here 
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shown is not surprising It1s due to the too free use of | Hymenophyllum 1s represented” by 8 species, Tricho- 


metaphorical language on the part of expounders of she 
Darwinian jypethesis 

In the chapter entitled “ Criticisms of the Theory of 
Natural Selection,” an interesting digest 1s given of the 
work of Prof Ewart and others qn the electric orgap 
of the skate, concerning which Mr Komanes says, ‘‘I 
freely confess that the difficulty presented by this case 
appears to me of a magnitude and importance altegether 
unequalled by that of any other single case—or any 
series of cases—whichehave hitherto been encountered 
by the theory of natural selection” And he adds, “ S8 
that, if there were many other cases of the like kind to 
be met with in nature, I should myself at once allow that 
the theory of natural selettion would have te be dis- 
carded,” by which he means, we presume, that fhe theory ¢ 
would have to be discarded as offering a solution of such 
cases 

The book contains many excellent illustrations, the 
series which show the variations due to artificial selec- 
tion being a noteworthy feature They, and the volume 
which contains them, will prove of service to those 
general readers for whom, as the author tells us in his 
preface, this exposition of the Darwinian theory has 
been mainly prepared 





e FERNS OF SOUTH AFRICA. 

The Ferns of South Africa, containing Descriptions ang 
Figures of the Ferns and Fern-allzes of South Africa 
By Thomas R Sım 275 pp, 159 plates (Cape Town 
and Johannesberg J C Jutaand Co London Wm 
Wesley and Son, 1892) 

HE present work will bea useful and acceptable addi- 
tion to ourstock of fern-books It contains descriptions 
and plates of all the ferns and fern-allies known to exist in 

Africa south of the tropic of Capricorn, the same area 

which is included by Harvey and Sonder in their “ Flora 

Capensis,” three volumes of which, including the orders 

from Ranunculaceze to Campanulaceze, have been pub- 

lished The author won the Jubilee gold medal given by 
the North of Scotland Horticultural Association, and for 
many years has filled the post of curator of the Botanic 

Gardens at King Wiliams Town Several years ago 

Mr Sim pubhshed an mlustrated handbook of the ferns 





_ of Kaffraria, and now he has eatended his area so as to 


include the whole of South Temperate Africa 

The fern flora of the Cape does not show the same 
richness and remarkable individuality which characterises 
its phanerogamic flora It1s probable that the flowering 
plants of this area are not less than ten thousand, and the 
number o large endemic genera and of species 1s very 
considerable In ferns we get in South Afnca 179 
species, out of which 42 species, or something under 
25 per cent, are endemic There is no genus 
that ıs pecuhar to the Cape, of Mohria, whieh 
comes nearest, the Cape species, M caffrorum extends 
to Madagascar and Tropical Africa, and two new species 
have lately been found in the high regions north of the 
colony The section Rhizoglossum of the genus Ophio- 
glossum, which differs from the true adder’s tongues by 
having the fertile spike separate from the barren frond, 
the single species, O éergzanumt, 1s peculiar to the Cape , 
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manes by §, Adiantum by 6, Cheilanthes by 8, 
Pellæa by 14, Pteris by 7, Lomaria by 5, Asplenium 
by 25, Nephrodium by 12, Polypodium by 12, 
Acrostichum by,8, and Lycopodium by 8 species 
Some of the species, eg Vittaria lineata, Maratta and 
the two tré@e-ferns, "are tropigal types, some, such as 
Cystopteris fragilis and Lycopodium clavatum, are com- 
mon to Britain and the Cape Todea barbara is confined 
to theeCape and Australia, and abundant in both areas 
Lomaria alfina’is a plant of all the three south-temperate 
areas Bchnum australe of the Cape 1s not, I think, 
really distinct specifically ftom Z hestatum, and 1s widely 
spread in South Temperate America 

Lomaria punctulata ıs remarkable for its polymorphic 
fructification, which 1s sometimes lıke that of a Scolo- 
pendrium <Asplenzum lunulatum 1s remarkable for its 
variability ın outline and cutting 

Mr Sim gives introductory chapters on the parts of 
feins and their nomegclature, on their reproduction and 
propagation, on their cultivation and the preparation of 
herbarium specimens, and on the history of the discovery 
of the Cape species and the books and papers that have 
been written about them His statistic table on page 34 
needs much revision in some of ttsitems He gives the 
ferns of Madagascar at 144 The number now known ın 
the island 1s 326 true ferns and 40 fern allies, a total of 
366 There are nothing hke 683 species and 458 endemic 
types in Africa and its islands When I counted them 
up i 1868 I made the two figures 346 and 127 Since 
that@date probably 100 species have been added Mada- 
gascar, Bourbon, and Mauritius are very rich in ferns, 
but Continental Africa is very pooreboth ın number of 
species and in peculiar types as compared with Asia and 
America 

The descriptions are carefully drawn up from the study 
of actual specimens, and by the aid of these and the 
plates there can be no difficulty for any one, even without 
any previous botanical knowledge, in making out the name 
of any reasonably complete specimen of any of the Cape 
species 

Therefore, no doubt, the existence of such a book will 
give a great impulse to the study of ferns by ladies and 
others who reside in or visit the Colony. 

J G BAKER 





OUR BOOK SHELF. 


Newcomb-Engelmann’s Populare Astronomie, Zweite 
vermehrte Auflage Herausgegeben von Dr H C 
Vogel (Leipzig Wilhelm Engelmann, 1892 ) 


THE well-known Popular Astronomy of Prof Newcomb 
was translated into German by Rudolf Engelmann, and 
published in 1881 with considerable additrons and alter- 
ations, most of which were improvements It was very 
favourably received on its first appearance in German, 
probably because 1t 1s not only comprehensive, exact, and 
scientific, but has a fresh and vigorous style, in pleasing 
contrast to the ponderous German standard works The 
original translator being dead, the publishers entrusted 
the work of preparing a new edition to Dr H C Vogel, 
Director of the Astrophysical Observatory at Potsdam, a 
task for which he was specially fitted, because astronomical 
progress dwing the decade since the appearance of the 
first edition of the book has been mainly in his special 
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department Dr Vogel’s chief difficulty has been to keep 
the book within reasonable Jimits while bringing it up to 
date, but he has not been wholly successful in this Bya 
slight further enlargement of the book he might without 
difficulty have very much increased its value A descrip- 
tion of the diffraction spectroscope sltould have been 
given in the section on spectroscopes , Prof Hale’s work 
in photographing promingnces and" facule should have 
been introduced , the chapter on Mars 1s very much be- 
hind the times, and some details should certainly have 
been given of the international scheme for photograph- 
ically charting the stars . 7 

Dr Vogel has considerably altered the arrangement of 
the chapter on comets and meteors, and this alteration 
has led to the curious result* that the same woodcut 
appears as Figs 152 and 165 The chapter on stellar 
astronomy 1s also recast, the editor’s own latest classi- 
fication of star spectra being given to ¢he exclusien of 
all others The section on variable stars has also been 
entirely rewritten These chapters would have beem 
much improved by an account of recent discoveries as to 
the resemblances between comets, nebule, and stars, 
and of the theory that variable stars are formed of revolv- 
ing swarms of meteorites The classification of star spectra 
which recognises an ascending and descending tempera- 
ture should have been given, and recent work and theories 
on temporary stars certainly deserved attention The 
bibliography given in the first edition has been omitted 
in the second, as being too much for the general reader, 
and insufficient for the student of science The excellent 
series of biographical notices in the appendix has been 
carefully extended to 1891, and completely rearranged 
Dr Vogel has adopted the admirable plan of a:ranging 
these notices chronologically in order of death, instead of 
birth, probably on the grounds that all, work 1s largely 
the result of previous discoveries, and that the Igter 
years of a man’s life are usually his best and most pro- 
ductive A series of excellent tables and a full index 
complete the volumé 

The general appearance of the book has been much 
improved by the use of new woodcuts for the illustrations, 
and by the substitution of two excellent photographs of 
nebulz (those of Orion and Andromeda) for the very 
unsatisfactory star charts of the earlier edition 

AT 


The Hemiptera Heteroptera of the British Islands By 
Edward Saunders, FLS (London L Reeve and 
Co, 1892) 

Ir is now nearly thirty years since Douglas and Scott 

first made the study of the British Hemiptera Heterop- 

tera possible to ordinary students by the publication of 

a description of these insects in a volume issued by the 

Ray Society The difficulties were then very great, for 

purely insular ideas in entomology were prevalent, and 

our hemipterous msects had not been sufficiently com- 

pared with continental species Douglas and Scott did 

all that was possible at that time and produced a good 

work that has held the ground as the best published 
authority on the subject Very much, however, has been 
done since that period, and restricted specialists in ento- 
mology, as ın most other branches of natural science, 
have exercised unlimited time and patience in studying 
the classificatory problems of a single family or even of 
a large genus Hence in a monograph of to-day the 
standard of advanced classification and descriptive 
facility 1s considerably raised from that which dominated 
the writings of the earlier authors Mr Saunders has 
not only aimed at this perfection, but has sought to 
place in the hands of the British student and collector 

a thoroughly trustworthy handbook by which he may un- 

derstand and identify his collection, and in this we think 

the author has altogether succeeded We must not look 
for bibliographical references or synonymucal notes, the 
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names of the describers of families, genera, and species 
beipg only indicafed, while the habitats of the species 
are confined to such localities in the British Islands as 
are recorded by collectors , and this is perhaps all that 
can be expected in a local monograph* It 1s there- 
fore in no spirit of criticism we express a regret that 
1g all faunistic writiggs the complete recorded distri- 
bution of the sp&cies 1s not given Thus even the 
purely British collector would not be the worse fore 
learning that Zzcrona cerulea,to be foundin the suburbs 
of London, 1s not only widely distributed throughout the 
Palearctic region, but is also found in Continental India 
and inthe Malay Peninsula andeArchipelago , or that 
Schnorhynchus reseda, to be taken even at Hampstead, 
is common throughout Europe and Siberia, and 1s also 
neither scarce ın North nor in Central America 
We ywelcomg Mr Saunders’s book as a distinct and 
valuable dddition to our insuldr entomological literature 
*We also notice that an illustrated edgtion is advertised, 
, but on the quahty of the plates we are compelled to be 
silent, as the publishers have only forwarded us a plain 
LD 


copy 


Physical Education By Frederick Treves, FRCS 
(London J.and A Churchill, 1892) 


THIS essay 1s reprinted from the “Treatise on 
Hygiene” by various authors, edited by Stevenson 
and Murphy, the first volume of which we recently re- 
viewed (NATURE, vol xlvı p, 609) It well deserves to 
be issued separately, for the author has mastered his 
subject thoroughly, and sets forth his ideas in a plain, 
straightforward style which will be cordially appreciated 
by readers who are especially interested in athl&tics 
Mr Treves is quite as strongly conscious of the evils 
which may spring from excessive or unsuitable physical 
exercise as of those which may result from physical ex- 
ercise being neglected or underrated, so that there 1s a 
welcome tone of perfect impartiality in all he has to say 
about the various ways in which efforts are made to pro- 
mote health by the use of the muscles The volume may 
be confidently 1ecommended to all who desire to under- 
stand the conditions under which physical exercise 1s 
most likely to be of service 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by has cprrespondents Neher can he unde take 
to return, or to correspond wrth the writes of, resected 
manuscripts intended for thts or any other part of NATURE 
No nolece 1s taken of anonymous communications | 





The Geology of the North-west Highlands 


In the kindly review of my work by Prof de Lapparent, 
which appeared in NATURE of 5thinst, there are one or two 
inaccuracies which I would at once have corrected had I not 
shrunk from drawing attention, even for purposes of 1ectification, 
to an article which I felt to be too eulogistic Lest, however, 
my silence be misinterpreted, there 1s one point on which I wish 
to say a few words rof de Lapparent, when alluding to the 
solution of the problem of the geological structure of the North- 
west Highlands, makes no reference to the distinguished part 
taken in that subject by Prof Lapworth But every one who 
has followed the progress of geology in recent years 1s familiar 
with his work For myself, I have had no personal share m 
the discovery Like most geologists I had accepted the views 
of Sir Roderick Murchison, and I held to them, until, after the 
Geological Survey was for the first ume extended to Sutherland in 
1883-84, I was finally convinced that they were untenable by the 
brihant mapping of my colleagues, Messrs Peach and Horne, 
who, following Prof Lapworth’s lead, shae with him in the 
glory of one of the greatest achievements of field geology m 
recent times My recantation was published in NATURE of 
November 13, 1884, and the whole history of the investigation of 
the North-west Highlands up to Prof, Lapworth’s latest papei 
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was sketched in a detailed Report communicated by me to the 

Geological Society on April 25, 1888 y friend Prof Lav- 

worth has no scientific comrade who has more frankly and 

practically atknotvledged his great geological achievements than 

Ihavedone * ARCH GEIKIE 
January 23, 1893 





e 
a The Identity of Energy 


I am glad to see that in the introduction to hys severely- 
difficult memoir, published in the Phzlosophical Transaadzons for 
1892, ‘‘On the Forces, Stresses, and Fluxes of Energy in the 
Electromagnetic Field” (p 427), Mi Oliver Heaviside notices 
and criticizes some ideas 6f mine, published in the Phelosophecal 
Magazine for June 1885 and other places, concerning energy 

The statements I then made, and to which I still rigidly hold, 
are (1) that energy has identity hke matter, and not merely con- 
servation , (2) that whenever energy 1s transferrgd from one Body 
to another, ıt 1s also transformed from potential to kaurfetfo, or vice 
wersd ° 
The basis of the first assertion 1s the fact that energy 1s always 
passed on continuously through space, z ¢ that its transfer occurs 
along adefimite path, instead of merely appeaiing in one place 
and disappearing in another 

Thelaw of conservation would be satisfied by disappearance 
and equal reappearance , the law of identity requires a continuous 
act of transfer The latter is true for matter, and I assert that 
by thinking of a number of instances, it will be perceived true 
for energy Inall mechanical instances, as of belts and shafting, 
the transfer of energy 1s obvious , it was not so obvious in electro- 
magnetic actions, between dynamo and motor for instance, until 
Piof Poynting clearly demonstrated that it was im accordance 
with Maxwell's principles 

Mr Heaviside objects that we are not able to assert it for 
gravitational energy Well, that depends on what view we 
take of gravitation, but I submit that until something more 1s 
certainly known about it, the safest plan 1s not to assert, but & 
assume, that ın this case also what 1s known ın every other case 
hkewise occurs, and to trace the consequences of the hypothesis 
in the hope that ıt may lead to some conclusion verifiable or 
falsifiable by exper:ment The reason I attach importance 
to this doctrine of the identity or continuity of transfer of energy 
1s because 1t greatly simplifies the fundamental mechanical laws, 
and emphasizes without risk of vagueness the denial of action at 
a distance 

If action at a distance (no matter how minute) can ever occur, 
then indeed the continuous transfer of energy breaks down But 
obseive that there 1s no necessity for the transfer to occur at a 
finite velocity in order to avoid action at a distance, z e action 
without a medium By the thrust of an incompressible pole, 
energy 1s transferred from butt to tip just as really as 1f the com- 
pressed and recoiling layers could be demonstrated and its velo- 
city measured So likewise the pull of gravitation may be (and 


pio tent I believe 1s) transmitted by an incompressible (or nearly ! 


incompressible) ether, so that the force 1s felt instantaneously 
{or nearly instantaneously) at all distances where matter exists , 
but that by no means mulitates against a genuine act of transfer 
The conservation of matter makes experiments on gravitation 
difficult, 1f we could suddenly create or destroy a piece of 
matter there might be some remote chance of determming the 
rate at which its gravitative influence was fejt Especially if by 
alternately generating and destroying ıt we could set up a series 
of waves of perhaps measurable length 

And although this 1s as yet impossible, many known facts 
lead us to conclude that if gravitation has any velocity at all 
short of infinite, it 1s at least immensely greater than the speed 
of ight And seeing that the one phenomenon 1s concerned with 
the transverse (electric) elasticity of ether, and the other with its 
longitudinal elasticity, there 1s nothing surprising in that 

By all means, however, as Mr Heaviside urges, let gravita- 
tion be meluded ın general etherial equations whenever pqs- 
sible, and it may perhaps be wise to assume some unknown 
finite rate of propagation and trace its consequences with the 
object of verifying or disproving them 

So far as I understand, however, this 1s not unlike wha 
Helmholtz did, by his generalization of Maxwell’s electro- 
magnetic theory , with the result that the course of experiment 
so far has been to justify the simple Maxwellian theory, and to 
make the longitudinal ether thrust velocity practically mfinite 
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| matter may become thoroughly clear 


zo nematophores on the stem” in Antennularia 
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And now for the second assertion, that whenever energy 1s 
transferred from one body to another, 1t 1s also transformed, and 
vice versd his 1s to me not an opmion, but a demonstrated 
theorem (af has been shown in the paper referred to), but it 
must be understood ın what sense I consistently use the word 
body in this connegtion I do not necessarily mean a visible lump 
of matter The molecules of a lump are to be regaided as 
a diferent “body” tq the whole mass , and again, the ether 
everywhere @mbathing them 1s angther distinct ‘ body ” 

But so long as a piece of matter ıs merely moving through 
space with all the energy it may happen to contain, I do not 
consider that a transfertat all ‘There isa transfer of energy in 
one sense, viz that of locomotion, but there 1s no transfer from 
one body to another except when work 1s done at their point 
of contact, and energy gamed by one and lost by the other, 
being transferred across therreommon boundary suface In all 
such cases of ‘ activity ” the energy transferred 1s necessarily in 
the first instance transformed , though by means of another trans- 
fer ıt may very speedily be transformed back again, and so 
speedily sometimes 1s the re-transfoynation effected that the 
intermediate condition has a tendency to get overlooked In 
v@ave-motion a transfer and transformation occurs during every 
quarter period 

Mr Heaviside seems to think that the mere convection of energy 
should be included as one kind of transfer, but surely that ts 
scarcely convenient ? S@long as energy retams its form and ad- 
herence to one body, so long there 1s no true activity , no work 
1s being done—the energy is simply stored It may be stored ina 
bent spring, or in a flying bullet, or in a revolving fly-wheel It 
1s impossible to have kinet'c energy at all without convection, 
and a distinction must be drawn between the mere existence of 
energy and the active and useful flux or transfer of the same 

Mr Heaviside further seems to consider circuttal fluxes of 
energy as strange and useless phenomena But I see no 
reason®n this at all The circulation of matter~-for instance 10 
the inner circle of the Metropolitan railway——is, I suppose, 
considered useful The circulation of commodities 1s the essence of 
commerce So does the circulation of energy constitute the 
actigity of the material universe It ts the act of transfer that 
1s beneficial (or the reverse), what becomes of a conservative 
quantity 1s a minor matter It must go somewhere, and may 
very well, after a series of transfers, uljimately return to its 
starting point [Parenthetically I should lke to preach here 
against what I hold to be the pernicious doctrine of (at least 
amateur) political economists, that because money locally spent 
1s not destroyed, but remains in the community, it does not much 
matter how much transferring power ıs permitted or granted to 
one individual,—as if the money itself were the useful com- 
modity, and not the power of determining tts direction of 
transfer or non-transfer The control of every transfer should 
be jealously watched, for that 1s the greedily-desired power ] 

So long as circutal convection of energy goes on wethout 
transfer—as, for instance, ın the rim of a non-working fly- 
wheel—so long tre energy 1s merely sored , but directy a belt is 
fitted on with different tensions ın its two halves, a portion of 
the energy 13 tangentially tapped off, and transfer and activity 
begin The kinetic energy of the wheel 1s converted into strain 
or stress energy of the belt, which then by simple locomotion 
passes ıt on to something else I perceive, however, that there 
is a slight difficulty about this simple case of locomotive con- 
veyance of stress energy by a really melastic substance , but 
only because the details of any infinitely rapid process are 
difficult to follow I perceive moreover that ın many cases 1t is 
not worth while to attend to the alternate compressions and 
motions which constitute a longitudinal pulse, and that the idea 
of simple locomotion may be conveniently introduced to cover 
the case of a stressed body moving , but the convenience 1s I 
think only attained by shutting our eyes to the essential pro- 
cesses which in all actual matter must be occurring 

I trust that Mr Heaviside may find time to notice this letter, 


and attack anything he disagrees with, m order that the whole 
OLIVER. LODGE 





A Proposed Handbook of the British Marine Fauna 


I am obliged to Prof Thompson for his criticism of my 
scheme, although only one of the points he raises ıs new to me 


—as I think it will be to most zoologists—viz that ‘there are 
I thought 4 


+ 
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ramosa had nematophores®on the stem, and J think so still 
Some of his other remarks are so very obvious as to have scarcely 
required mention, at any rate to biological readers*, a few, how- 
ever, are just such debateable points as I was anxioss to have 
opinions upon from as many naturalists as possible, and I am 
glad to know Prof Thompson’s I am glad to say a number 
of biologists have written to me, since the scheme appeared in 
NATURE, expressing general approval, and criticising vayious 
points of detail, and some of ghem kindly making offers of assist- 
ance in special groups—and without that kind of assistance 
from specialists I need scarcely say ıt would be imposstble to 
carry out the work satisfactorily The preposal was first brought 
before the Biological Society of Liverpool on Novemlfer 11, 
and it was only after some weeks of intermittent discussion with 
some of my friendsin that Society (such as Dr Hanitsch, Mr 
Isaac Thompson, and Mr A O Walker) who are sPecialists in 
certain groups of marine invertebrata, and after correspondence 
with Canon Norman and other biologists, that I sent the scheme 
to NaruRg, with the view of getting further opinions Conse- 
quently some of the depateable matters afluded to by*Prof 
Thompson (limits of British area, mtroduction of certain 
non-British forms, specific nomenclature, how to treat records ef 
size and distribution, best terms to use for zones of depth, and, 
I may add, for relative abundance) have already been consider- 
ably discussed The other points raised by Prof Thompson in 
connection with Antennular:a only ®equire afew words I 
said A ramosa was usually branched Prof Thompson says 
it ‘may sometimes” be unbranched The difference between 
these statements 1s slight Ás to dimensions, a zoophyte which 
grows to 12, or occasionally to 24, inches in height, will, of 
course, be also frequently found of smalle: sizes, and it might 
be the best plan to give the extreme 1ange, say, I to 24.1nches 
What I gave was the fair average size of most of the specimens 
dredged or seen in collections, which I still consider to be 6 to 
9 inches ° 

The rest of Piof Thompson’s contention ts practically that 
there are great difficulties in the way of drawing up such a book 
of the known British marine invertebrate anupals, and that 1f ıt 
is ever done 1t will be more or less incomplete, because Canon 
Norman and others (I hope including both Prof Thompson and 
myself) will contmue to find new British animals That is 
perfectly true—in fact,obvious~—but the same objection applies 
more or less to every work on systematic zoology that has ever 
been published , and I do not consider that because our British 
Pycnogonids, and some other small groups, are still very ım- 
perfectly known, that 1s any sufficient reason for delaying 1n- 
definitely an attempt to deal with the rest of the invertebrata 
On the contrary my opinion is rather that an approximation is 
better than nothing, and that every group, or every family, re- 
duced to ‘* Handbook ” form with specific diagnoses and figures 
must be a distinct gain I hope Prof Thompson will not think 
that I am trying to dispute all his criticisms, or that I am un- 
grateful for the trouble he has taken Ihave no doubt that he 
could correct me in many details, and give me great assistance 
in records, &c , of zoophytes, pycnogonids, and other groups, 
and I hope he will do so W A HERDMAN 

University College, Liverpool, January 20 





Pror D'Arcy THompson’s letter iaises a question which 1s, 
I think, well worthy of Prof lierdman’s consideration That 
a handbook of our marine fauna is needed cannot for a moment 
be doubted, and the only matter that calls for discussion 1s one 
of scope and method, of ways and means Prior to the appear- 
ance of Prof Herdman’s circular and article I had imtended, if 


possible, to bring this very matter before the British Associa- , 


tion at its next meeting, believing that a select Committee of 
the Association would best be able to further the interests of 
marine zoology in this respect But, as the matter now stands, 
I leave any such action very willingly to Prof Herdman’s 
initiative 

Put broadly (although I well know tnat such a work in Prof 
Herdman’s hands would by no means have the character of a 
mere compilation), the question at issue ıs whether the hand- 
book should be mainly a compilation from existing material, or 
should express the work of various specialists and be based upon 
a series of special investigations For myself I agiee with Prof 
Thompson, and for the same reasons, that the adoption of the 
latter alternative would be likely to meet our needs most fully 
and satisfactorily It would ensure, as far as possible, the 
equal treatment of the various groups, and would thus give to 
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thg book (which 1s ımportant) a more permanent and authorita- 
tive value than coul@ be attained by a book depending upon the 
per8onal labours of one zoologist I feel confident that, should 
Prof Herdman admit the force of this consideration and be 
willing to edit a handbook in which the diagnpses were drawn 
up for the various groups by specialists or specially chosen m- 
vestigators, he would find no difficulty whatever in meeting 
with willing co-operation 

But I hardly see tfe pomt of extending the scope of the work 
to the extent which Prof Thompson would seem to desire + 
We need æ handbook for use around the coasts of our own 
islands ® To include the fauna of the whole North Atlantic 
would needlessly add to the size of the work, delay the time of 
its appearance, and even in the end be incomplete, while it is 
doubtful whether the advantages would at all outweigh these 
defects W GARSTANG 

Marine Biological Association, Plymouth, January 20 





è eFosSil Plants as Tests of Climate 


Mr J Srarxre GARDNER, m his interesting review of Mr. 
Seward’s valuable essay, makes a statement which I fancy may 
be misinterpreted at page 268 of NATURE, where he speaks of 
the fragmentary character of the Arctic tertiary plants, and the 
mexperience of the collectors He doubtless is 1eferring to the 
remams of certain supposed ‘* palms and cycads ın the Greenland 
Eocene,” but those who have not followed this branch of Arctic 
research would hardly gather from the review that Prof Heer has 
determined a magnilicent flora of more than 350 species from 
these northern tertiaries, and that he at once pointed out the 
absence of tropical and subtropical forms, and the fact that large 
leaves are not only perfectly preserved up to their edges, but 
that upright trees assocrated with their fruits and seeds prove 
them to have grown onthespot ‘Thus of Seguo:a Langsdorfi,” 
he writes, ‘‘we see not only the twigs covered with leaves, 
but also cones and seeds, and even a male catkin ”! . 

In Aprl 1875 I endeavoured to give an abstract of all that 
Was then known of Arctic geology, m a series of articles that 
appeared in your columns (NATURE, vol xı pp 447, 467, 492, 
and 508), and added some general conclusions of my own, whith 
are {urther accentuated ın the joint communications of Colonel 
Feilden and myself to the Geological Society in 1878, and 
in the ‘Geology Appendix” to Sir Geoige Nares’ “ Voy- 
age to the Polar Sea,” in which expedition Colonel 
Feilden played a most valuable part I have ever since 
carefully followed the progress of Arctic research, and am 
now of opinion that looking to the tdenuty of a large number 
of species (often extending to the varteties of the same) occur- 
ring in the Silurian, Carboniferous, Lias, Oolite, Cretaceous, 
and Tertiary strata of the Arctic regions, with those occurring 
an similar strata 1n Europe and other parts of the world, they point 
to a common temperature over these areas and probably over 
the whole world, from Silurian to early Cretaceous times, and 
that this was the case does not appear to me to be affected by 
the question as to whether or not these deposits were homo- 
taxeous 

In late Cretaceous times commenced oy :z0ntal variation of 
cold, or what we now term ‘‘climate,” though previously 
vertical variation had evidently been present, for the later 1n- 
vestigations of Messrs Blanford appear to place beyond doubt 
the existence of glaciers in geological times, as was suggested 
in 1855 by my lamented chief, Sir Andrew Ramsay, but I 
equally fail to see that the slightest evidence has been anywhere 
adduced to support the theory of ‘recurrence of ice-ages,” 
originated by my talented colleague the late Dr Croll, and 
now supported with a “modification ” by Sir Robert Ball 

The facts, whether we look to the history of plant life, or 
animal life, or the character of the rocks themselves, appear to 
me to be all the other way, as they disclose nothing resembling 
the refrigeration that, gradually mcreasing ın the Tertiary epoch, 
culminated in the Glacial episode, which choked up the North 
apd Irish Seas with an 1ce sheet since man has been an occupant 
of our islands Cuas E DE Rance 

H M. Geological Survey, Alderley Edge, Manchester 





e Racial Dwarfs in the Pyrenees 


In consequence of evidence that I had obtained as to the 
existence of a dwarf race in Spain, I wrote to Mr McPherson, 


t “On the Miocene Flora of North Greenland,” by Prof Oswald Heer 
Translated by R H Scott, F RS, Brit Assoc, 1867, pp 53 
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our Consul at Barcelona, and enclose his reply There havg 
long been rumours of survivals of a dwatf or a prehistoric 
race existing in parts of Spain, but careful inquines at Madfid 
failed to supply any definite information on the subject Last 
summer on reading over an old number of Kosmos (Paris, 1887), 
I found a brief paragraph referiing to a pigmy race having been 
found in the province of Gerona, Spain, who had shghtly 
Mongolian eyes, yellow, broad, squame faces, height fiom 
Im 10to1m 15, and red hair 
* An Austrian gentleman recently told me he had seen, in the 
mayket-place at Salamanca, some very under-sized *peasants, 
with broad faces and mahogany-coloured woolly hair 

You will see that these accounts all agree substantially, and 
that these dwarfs and thos¢ of Africa are precisely similar 

I have got a deal of information from an old Spanish womane 
who belongs to a half-breed nano family, and who says that 
there are in such families frequently nanos (or ‘‘enanos”) who 
have red tufts of wool, and are as small as ordinary small boys 
But these tufts of wool are pecularly charact&nstig of dwarf 
races nearly every where ° 

I shall write more fiflly as to my inquiries among half-breed 
nanos , but they are of very secondary interest now that we can 
find pure racial nanos within easy reach 

It is most fortunate that they hve in the Valley of Ribas and 
the Col de Tosas, within a little more than a half-day’s journey 
from Toulouse Some health-seekers or tourists in the South 
of France may perhaps feel inclined to pay a visit to these little 
people 

Should the suggestion be acted on, and prove satisfactory, a 


NATURE 





line to myself on the subject, addressed to 28, Pall Mall, would 
R G HALIBURTON 
Tangier, January 9 


{cory ] 
© “ British Consulate, Barcelona, December 10, 1892 


‘Dear SIR, —Sınce I received your letter of November 18, 
and its enclosures I have endeavoured to ascertain what truth 
there is m the statement that pigmies, or ‘enanos’ (not 
‘ nanos’) exist in the Valley of Ribas From conversations 
I had with various individuals who have visited that district ıt 
appears certain that a race of men, of about from one metre to 
one metre and twenty centimetres high, of a darkish com- 
plexion (copper-coloured), dark hair and woolly, and flat, 
broad nose, live in that district, particularly im the ‘ Collado de 
Tosas’ They are active, and are generally employed as shep- 
herds It is also asserted that they are not very intelligent, 
and that they appear to understand and to make themselves 
understood with difficulty It would be an easy journey to go 
to that place from thistown I had no little difficulty in find- 
ing out that such a race lived in that place, for many of the 
persons with whom I have spoken on the subject were evidently 
confused and confused me, as besides thege, evidently racial 
pigmies there are in that neighbourhood many ‘cretins,’ which 
were at times described to me as if these were the ‘enanos’ I 
spoke about I am now certain that there are cretins and 
pigmies in the Valley of Ribas It 1s stated that the ‘enanos’ 
are rapidly disappearing, and that latterly many have dred of 
smallpox The men you speak of, who were seen at Salamanca, 

‘are, I should say, natives of the Batuecas, or rather of Los 
Hurdes These men were discovered in the sixteenth century, 
and they were then and are even now, 1n an almost absolute 
state of savagery ” [The remarnder as to this race 1s omitted, 
as tt does not appear that they are nanos —-R G H] 

“Yours very truly, 
(Signed) “Wt MCPHERSON, 

“R G Haliburton, Esq ” 





British Earthworms 


T WRITE to suggest—in connection with the recent letters 
in NATURE upon thi, subject—that some one give a thoroughly 
trustworthy list of British earthworms, with the memoirs 1n which 
the species were originally described, and the chief characteristics 
ofeach Dr Benham would be doing very useful and accept- e 
able work if he were to accomplish this From what I under- 
stand everybody has been making mistakes, and the whole 
matter isin the utmost confusion It is very necessaly that 
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such a classification should exist, if oflly for the benefit of those 
who are working on the earthworm more from a comparative 
anatomist’s thah froma specialist’s point of view 
°. FRANK J COLE 
Zoological Department, Edinburgh, January 12 
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DANTE'S é QUÆSTIO DE AQUA ET TERRA” 


“ Quæstio Aurea ac perutilis edita per Dantem Alagherium, 
poetam Horentinum clarissimum, de natura duorum elementorum 
Aquee et Terre disserentem ” 

7 . “Lo, the past 1s hurled 
Intwam up thrust, out staggering on the world, 
Subsylirg into shape, a darkness rears 

Its outline, kindles at the core, appears 

Verona "-—-R Brownina, ‘ Sordello,” Book 1 


“TO all and each who shall see this document, Darte 
« Algier: eof Florence, the least amongst true 


° philosophers, wishes health in Him’ who 1s the Beginning 


ofetruth and the Light 

“Be it known unto yeallthat whilst I was at Mantua there 
arose a certain question, the which after having been many 
times dilated upon rather for vain show than for Truth’s 
sake, still remained wfflecided Wherefore I, since from 
boyhood I have been nurtured continually in love of 
Truth, could not bear to leave the question undiscussed , 
but I thought fit to show the truth concerning it and to 
dissolve the arguments adduced to the contrary, both for 
love of Truth and hatred of Falsehood And lest the 
malice of many who are wont to fabricate envious les 
against the absent should behind my back alter what was 
well saxd, I have moreover thought fit to leave written 
down on paper what I proved, and to set forth the form 
of the whole disputation ” 

These are the words with which Dante commences this 
“ gokien and most useful” inquiry concerning the nature 
of the two elements, earth and water The treatise 1s 
little known in comparison with the other writings of the 
poet , but although rejected by Ugo Foscolo and others 
as “impostura indegna d’esame,” its genuineness and 
importance me now almost universally admitted, and 
without yielding unreservedly to the enthusiastic opinion 
of an Itahan geologist (Stoppan1) that there are more 
truths relating to cosmology to be found prognosticated, 
affirmed, and even demonstrated in these few pages of 
the supreme poet than in all the writings of the middle 
ages taken together, we may nevertheless acknowledge ıt 
to be a work of the greatest interest and importance, and 
by no means unworthy of the singer of the ‘* Divina 
Commedia” 

It seems to be the last work of the poet’s life, written 
at that period which he himself describes ın his sonnet to 
Giovanni Quirino — 

“ Lo Re, che merta 1 suai servi a ristoro 
Con abbondanza, e vince ogni misura, 
M1 fa lasciare la fiera rancura, 
E dzizzar gi: occh: al sommo consistoro 
E qui pensando al glorioso coro 
De’ cittadin della cittade pura, 
Laudando 11 Creatore, 10 creatura 
Di pitt laudarlo sempre m’innamoro ” 
~—Sonetto sliv ed Fiaticelli ? 


Dante was at this time the guest of Guido Novello di 
Polenta at Ravenna About the commencement of the 


1 Itis, I believe, the only one of Dante’s writings that has not yet been 
translited into English 
~ “ The King by whose rich grace His servants be 

With plenty hey ond measure set to dwell, 
Ordains that I my bitter wrath dispel 

And lift mine eyes to the great consistory , 

Till, noting how in glorious quires agree 
The citizens of that fair citadel, 
To the Creator I, His creature, swell 

Their song, and all their love possesses me ” 

—Rossetti’s translation in ** Dante and his Circle ” 
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year 1320, he seems to have gone for some unknown reason | 1s by nature a labile body and has not a boundary of its 
to Mantua, and there to have entered upon this discussion, | Awn, but takes the boundary of the thing in which it 1s 
which he then completed at Verona The disputation | contained * 
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took place at this latter city on January 20, 1320, as Dante We may compare with this a moderg definition of a 
himself tells us, in*the church of St Helena (where in | fluid —~ é 
recent years the metropolitan chapter have put up a “ A perfect fluid 1s a body whose form can be changed | 


monument in commemoration of the event) All the | to any extent, provided its volume remain constant, by 
clergy of Verona were present, except some few who, in | the application of a stress, however small, if we allow it 
the words of Rossett:-— è s sufficient time ”—Garnett, “ Treatise on Heat” y 

In the first place, water cannot be eccentric 

Forgif {t were so, then three impossibilities would follow 
—(1) Water would naturally flow both upwards and down- 
wards , (2) water would not be moved downwards by the 
ame line as the earth , (3) an @quivocation would arise 

From a passage which occurs in the cowse of the | in speaking of the gvavzty of water and of earth, all 
treatise, one might almost think that ladies also were | which things are seen to be not only false but ım- 
present, but let not the reader therefore conclude that the possible 
assemblage which listened to Dante’s eloquence in that Theedgmontration ad aġsusdo follows thus —Let the 
little Veronese templg resembled so many modern philan- | heavens be the circumference on which are placed three 
thropical and other associations in being chtefly composed | érosses, water the circumference bn which are two, 
of ladies and clergymen, for doubtless Can Grande dedla | earth the circumference on which 1s one cross 
Scala himself was present to do honour to ms former 
guest, and his poetic fame, which we know to have already 
spread far and wide, would certainly have brought together Zz . 
as many as the church could hold 

The question to be solved ıs whether, on any place on 
the earth’s surface, watery 1s higher than the earth This 
question, Dante tells us, was generally answered in the 
affirmative, and he gives us the five chief reasonings 
adduced ın support of it, of which perhaps the most +++ 
striking is this one — AB + 

“Tf the earth were not lower than the water, the earth 
would be entirely without waters, at least in the uneovered K 
part, and so there would be no fountains, nor rivers, nor 
lakes So water must be higher than the earth For |e 
water naturally flows downwards, and the sea is the source 
of all waters, and if the sea were not higher thaw the 
earth, the water would not flow to the earth, since in 
every natural motion the source of the water must be Let the centre of heaven and earth be at point A, the 
higher ” ° centre of water at point 8 Thus A, being the centre of 

Another ıs this —“ Water seems chiefly to follow the | the universe, 1s the lowest spot of all, and everything 
motion of the moon, as is evident m the flow and ebb of | which has in the world a position alien from A must be 
the sea, and therefore since the moon’s orbit 1s eccentric, | higher Nowif there be any water at A and the way be 
it seems reasonable that water in its sphere should be | open to it, 1t will naturally flow to its own centre, B, since 
eccentric too, and another argument shows that this | it 1s the property of every heavy body to move to the 
cannot be unless it be also higher than the earth ” centre of its own sphere But the motion from A to B 1s 

Such be their arguments, but sense and reason alike | a motion upwards, therefore water will flow upwards, 
are against them, and Dante proceeds to explain how he | which 1s impossible 
will teat the question First, he will prove that ıt 1s ım- Again, let there be at Z a Jump of earth and some water, 
possible that water in any part of its circumference be | and let there be Mothing to hinder Then, since 1t is the 
higher than this emergent or uncovered earth on which | property of every heavy body to move to the centre of 1ts 
we dwell Secondly, he will prove that this emergent | own sphere or circumference, the eart% will move in a 
earth is everywhere higher than the surface of the sea | straight line to A, and the wafer in a straight line to B, 
Thirdly, he will urge arguments against Ins own demon- | and this, from the figure, must needs be along different 
strations, and then demolish these objections Fourthly, | limes This, says Dante, 1s not only impossible, but 
the final and efficient cause of the elevation and emergence | would make Aristotle laugh 1f he were to hear ıt i 
of the earth will be shown Fifthly, he will demolish the The third impossibility follows thus —Gravely and 
five chief arguments of the other side which he has | /evzty are “ passtons” of simple bodies which are moved 


“ Grudged ghostly greeting to the man ° 
By whom, though not of ghostly guild, 
With Heaven and Hell men’s hearts were fill’d ”” 
—“ Dante at Verona ” 





already stated with linear motion, and /gfz bodies tend upwards and 
1 Itis impossible that water in any part of its circum- | Aeavy tend downwards, by “heavy” and “light” being 
ference be higher than the earth meant that which has the power of being moved If now 


There are only two ways whereby water can thus be | water moved to B and earth to A, since these are simple 
higher than the earth either the water must be eccentric, | bodies and heavy, they will be moved down to different 
or, if it be comcentrzec with the earth, ıt must be gzġġous in | centres If this were so, the word gravely would have 
some part By water being eccentric, Dante means the | an aġsolute signification with respect to earth and relatzve 
centre of its natural sphere to be out of and different from | with respect to water Thisis what the argument amounts 
the centre of the earth, by being gzdéous, Dante means | to, and so there would be an equivocation of meaning 1n 
some part of its sphere to be raised up so as to form a | the word “gravity ” 


protuberance or hump, just as he considers the earth on Therefore, ab absurdo, water mm its natural circumfer- 
which we hve to be a protuberance or gibbosity of the | ence 1s not eccentric or out of the centre common to the 
spherical surface of the earth ‘circumference of the earth 

He now shows by means of diagrams that neither of In the second place, water cannot be gibbous : 


these things aTe possible, but first makes these two state- * "t Aqua est labile corpus naturaliter, et non termimabile termino proprio ” 
ments—(1) Water naturally flows downwards, (2) Water | —5.0 
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Let the heavens be where are four crosses, 
where three, the earth where there aretwo 

Let D be the centre of earth and concentric water ahd 
heaven Wateg cannot be concentric with the earth 
unless the earth bein some part “ gibbous” above the 
central circumference Let the protuberance of the earth 
be at G,and at some part of the circumference of water let 
there be a protuberance of water at ¢ Then let a lne bê 
grawn from D to H and another from D to F , 1t1s manifest 


the water 


if . 


that D H 1s longer than D F,and therefore the summit of one 
1s higher than the summit of the othe: Since both touch 
at their summit the surface of the water without passing 
beyond, ıt ıs clear that the water of the protuberance will 
be higher, with regard to the surface where Fis Since, 
therefore, there 1s no obstacle, the water of the protuber- 
anceewill flow down until it become level at D with the 
central or regular circumference And thus it will be 
impossible for a protuberance of water to last or even t 
exist —Q E D 

Dante now brings forward a subsidiary argument to 
show that probably water has no protuberance out of the 
regular circumference The protuberance of the earth 1s 
sufficient to prove and explain everything, and “ Quod 
potest fierı per unum, mehus est fier1 per unum quam per 
plura” So there ıs no protuberance on the surface of 
the water, because God and Nature always do what is 
best and do not work in vain 

Since water cannot be eccentric, as was shown by the 
first figure, nor concentric with a protuberance, as was 
shown by the second figure, it 1s necessary that water be 
concentric and coequal, ze equally distant in every part 
of its circumference from the centre of, the world 

Thus ıt has been proved impossible for water ın any 
part of its circumference to be higher than the surface of 
the earth , and so the first point 1s completed 

We now pass on to the second 

2 This emergent earth is everywhere higher than the 
surface of the sea This 1s shown in this way — 

All the shores of the ocean, as well as of the Mediter- 
ranean seas, rise above the surface of the sea which 
bounds them, asis clear to the eye herefore all the 
shores are further from the centre of the world, since the 
centre of the world is also the centre of the sea and the 
shoreward surfaces are parts of the whole surface of the 
sea, and since everything that 1s more remote from the 
centre of the world is also more high, it follows that 
the shores everywhere rise above the surface of the sea 
And if the shores are higher than the sea, much more 
must be the other regions of the earth, since the shores 
are the lower parts of the earth, as we see by the rivets 
flowing down to them 

3 In accordance with the order of the question as at 
first stated by Dante, he now brings forward various 
arguments which seem to contradict his demonstrations, 
and these arguments he then proceeds to demolish They 
need not detain us here In the course of the operation 
there occurs a most interesting distinction between Aomo- 
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geneous and sunple bodies, n which I seem to see a distinct 
foreshadowing of our modern view of the chemical ele- 
ments in coxtradistinction to the ordinary four or five 
elements of Aristotle and his followeys “ Corpora enim 
homogenea et simplicia sunt, omogenea ut aurunt 
depuratum, et cprpora simplicia, ut ignis et teria” 

§ xvi 

But perhaps it might not be out of place to quote here 
the following passage from G I@ Lewes’s ‘ Aristotle” — 
“One.of the great difficulties in mterpreting ancient 
opinions 1s to guard ggainst the tendency of reading our 
fulness of knowledge into their vague expressions We 
often find in antient works the precious metal we have 
ourselves brought with us , as the alchemist often uncon- 
sciously pit into his crucible the gold, which he afterwards 
discovered there with surprised delight ”—G H. Lewes, 
“ Aristotle,” x § 170 

He,thus sets forth the fia? cause of the elevation or 
emergence of the earth There mest needs be a part in 
the universe where all szzsczbe/za—to wit, elements—can 
céme together , this cannot be unless the earth be in some 
part emergent Thus, although earth, according to its 
own nature, tends always downwards, 1t has in it another 
nature by which ıt beys the intention of Universal 
Nature, and allows itself to be here and there raised up, 
m order that mixture of the elements may be possible, 
and thence all things that are subject to generation and 
corruption may be formed 

He further shows that the emergent earth on which we 
dwell has the form of a semilune, by arguments which he 
graciously tells us that even ladies can follow“ Mani- 
festum esse potest etiam muheribus ” 

4 What now ıs the effcsent cause of the elevation 
or emergence of the earth above the surface of the 
water? 

Dante first shows that neither the earth itself, nor 
walr, nor ær, nor fre can be the efficient cause There- 
fore it must be referred to the eavens But there aie 
many heavens, and to which are we fo referit? Dante 
shows that it cannot be referred to the moon, nor to the 
heavens of any of the planets (Mercury, Venus, the Sun, 
Mars, Jupiter, Saturn), nor yet to the Crystalline Heaven 
or Primum Mobile, the gth sphere Now, since the only 
mobile bodies which remain are the Heaven of the Stars, 
Colum Stellatum, or 8th circle, we must refer the cause of 
the elevation of the earth of our hemisphere to that This 
Heaven of the Stars has at once unity in substance and 
multiplicity in its virtues or mmfluences, as the poet hım- 
self sings — 


“ Il ciel, cur tant: lumi fanno bello, 

Dalla mente profonda che lur volve 
Prende limage, e fassene suggello 

E come l'alma dentro a vostra polve, 
Per different: membra, e conformate 
A diverse potenzie, si nsolve , 

Cosi Vintelligenzta sua bontate 
Multiphcata per le stelle spiega, 
Girando se sovra sua unitate ” 

—‘* Paradiso,” u 130 138? 


Dante further refers the elevation of our earth to that 
region of the Coclum Stellatum which roofs ove: this un- 
covered earth, that 1s, that this elevating virtue or influ- 
ence 1s in those stars which are in the region of the 
heaven, which 1s bounded by the equator and the circle 
which the pole of the zodiac describes around the pole of 
the world, “whether ıt elevate by way of attraction as 


z“ The heaven, which hghts so mamfola make fair, 
From the Inteligence profound, which turns it, 
The image takes, and makes of it a seal 
And even as the soul within your dust 
Through members different and accommodated 
To faculties diverse expands itself, 
So likewise this Intelligence diffuses 
Its virtue susdfeplred among the stars, 
Itself revolving on its znzty ” 
‘Paradiso,’ 1 130-138, Longfellow s trans. 


298 


i NATURE 


7 : (January 26, 1893 


e-t 





the magnet draws the fron, or by way of impulsion, 
generating impellipg vapours, as in certain mountains ” 
A truly scientific and most suggestive remark ! 

We may compare the last clause with those wéll-known 
lines of the “ Inferno,” in which 1s desciitbed how the 
earth, and likewise the mountain of Purgagory were formed 


when Lucifer fell from Heaven — 2 


“ Da questa parte cadde gù dal cielo, ® 
E la terra, che pria di qua si sporse, 
Per paura di liu fe del mar velo, 

E venne all’emisperio nostro» e forse 
Per fuggir lui, lascid qui 1l Iuogg voto 
Quella ch’appar di qua, e su ricorse ” 

—** Inferno,” xxxiv 121-126 1 


But now it may be asked, ‘Since that region of the 
heaven moveth circlewise, why did not this elevation 
happen circlewise? Because, Dante answers, the matter 
was not sufficient for gp great an elevation Ther*why 
was the elevation of the earth produced in our hemisphere 
1athe: than im the other? To this, says Dante, we mu® 
answer as Aristotle does (in “De Ceelo,” book n) in 
answer to the question why the heavens move from east 
to west and not contrariwise, that sych questions proceed 
either from much folly or from much presumption, be- 
cause they are above our intellect God made all things 
for the best, and when He said, “ Congregentur aquæ in 
locum unum et appareat arida,” then were the heavens 
virtuated to act and the earth potentiated to be passive 

“Let therefore men cease,” cries Dante, “ yea, cease 
from inquiring into those things which are above their 
intellect, and let them strive to the utmost of their power 
to raise themselves to things immortal and divine, and so 
leave those things which exceed their understanding 
Let them listen to Job —‘Numquid vestigia De 
comprehendes, et omnipotentem usque ad per- 
fectionem reperies’— (Job xı 7) Let them hearten 
to the words of the Psalmist ‘Mirabilis facta 
est scientia tua, et me confortatus est, et non 
potero ad eam’—(Ps cxxxvi) Let them hear Isaiah 
speaking in the person of God to man ‘Quam distant 
cosh a terra, tantum distant vie mew a vis vestris — 
(Is lv 9) Let them hear the voice of the Apostle to the 
Romans ‘O altitudo divitiarum scientie et sapientize 
Dei! quam incomprehensibilia judicia ejus, et investi- 
gabiles viae ejus!’—(Rom x1, 33) Lastly, let them 
hearken to the very voice of the Creator, saying ‘Quo 
Ego vado, vos non potestis venire’—(S John vn 34) 
And let these things suffice for the inquiry of the truth 
before us” 

We may most fittingly compare this Dantesque passage 
with the close of Galileo Galiler’s famous “ Dialogo 
intorno ai due massimi sistem: del mondo, tolemaico 
e copernicano,” which I here venture to translate — 

“ Szmplice If ether of you were asked, If God in 
His infinite power and wisdom could confer upon the 
element of water the reciprocal movement which we per- 
ceive in it, in another way than by the moving of the 
vessel containing ıt, I know that you would answer, that 
He could have done so in many ways, even unimaginable 
by our intellect, whence I immediately conclude that, 
this being so, ıt would be excessive daring for any one to 
wish to limit and restrict the Divine power and wisdom 
to a particular phantasy of his own 

“Salwati An admirable and tiuly angelical doctrine, 
to which very conformably answers that other divine 
doctrine, which, whilst it allows us to dispute about the 
constitution of the world, adds (perhaps in order that the 


x “ Upon this side he fell down out of heaven 
And all the land, that whilom here emerged, 
For fear of him made of the sea a veil, 
And came to our hemisphere , and peradventure 
To flee from him, what on this side appears 
Left the place vacant here, and back recoiled ” 
— ‘Inferno,” xxxiv 3121-126, Longfellow’s trans 
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exgrcise of human minds be not suppressed nor grow 
lazy) that we are ndt to find out the work of His hands 
Let*therefore the exercise permitted and ordained to us 
by God make us recognize and so much the mere wonder 
at His greatness, as we find ourselves the less competent 
to penetrate into the profound abysses of His infinite 
wisdom 

*“ Sagredo And this will serve for the last conclusion 
of our four days’ argument ”—-Galileo Galilei, “ Dialogd, 
dei Massigni Sistemi, Gioinata quarta ” 

Dan now briefly deals with the five arguments which 
he mentioned at the beginning of his treatise as the most 
Important against his theory These being made short 
work of, he concludes — 

“This philosophical question was determined by me, 
Dante Alighieri, the least of philosophers, beneath the 
sway of that mvincible lord, Messer Cane Grande della 
Scala, fêr the Holy Roman empire, ın the illustrious city 
eof, Veronajin the church of S Helena, and in the presence 
of all the Veronese clergy, save some few who, aflame 
with too much charity, do not admit the postulates of 
others, and through virtue of humility poor of the Holy 
Spirit, shun being present at their discourses, lest they 
may seem to approve their excellence E 

“ Now this was done ın the year from the Nativity of 
our Lord Jesus Christ, 1320, on Sunday, which the Saviour 
injoined on us to venerate for His glorious Nativity and 
His wondrous Resurrection The which day was the 7th 
from the ides of January and the 13th before the calends 
of February” (ze January 20) 





I have dealt merely with the chief parts of this 
Dantesque dissertation According to Signor A Rop- 
pant (“ La questione dell’ Acqua e della Terra di Dante 

ighiert,” in “opp Lat di Dante,” ed Giuliani, vol i) 
there are nine truths relating to cosmology, presaged, 
affirmed, and in part demonstrated. These nine he 
makes out thus — 

(1) The moon the principal cause of tides 

(2) Equality of the sea’s level 

(3) Centripetal force 

(4) Sphericity of the eath 

(5) Dry land simply protuberance of the earth’s 
surface 

(6) Northern giouping together of the continents 

(7) Universal attraction 

(8) Elasticity of vapours a motive power 

(9) Heaving up of the continents 

Let me now add a tenth A vague foreshadowing of 
our modern idea of chemical elements as distinct from 
those of Aristotle, or at least of homogeneous chemical 
bodies , “ Corpora enim homogenea et simplicia sunt , 
homogenea, ut aurum depuratum , et corpora simplicia, 
ut ignis et terra ” EDMUND G GARDNER 

Caius College, Cambridge 





MOROCCO? 


M OROCCO has a paradoxical place in the history of 

exploration , although the only part of Africa fully 
1n sight from the shores of Europe, and dotted with one 
or two half European coast towns, its interior is more 
firmly closed to the travellei, sportsman, and missionary 
than the dense forests of the Congo, or even the shores 
of Lake Chad ‘The difficulties in the way are not 
phfysical, nor are they wholly political They arise mainly 
from the deeply-rooted antagonism in race and creed 
between the inhabitants of Morocco and all Christendom 
—sthis quaint and sem1-fossil phrase 1s still here a neces- 
sary and sufficient term At this moment public atten- 


1 “ Bibhography of the Barbary States” Part IV. A Bibhography of 
Morocco from the earliest times to the end of 1891 By Lieut Col sir R 
Lambert Play fair and Dr Robert Brown 
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tion ıs turned somewhat intently on the politigal 
conditions of the Oriental despotisin which has so 
anomalously maintained itself to the west of our prime 
meridian » Hence the politician has a temporary interest 
in what would otherwise have appealed mainly to the 
geographer and man of science, the publication by the 
Royal Geographical] Society of a “Supplementary 
Paper,” the “Bibhography of Morotco” This 1s ‘a 
ework of splendid thoroughness, almost, 1f not quite, ex- 
haustive in its list of 2243 titles, and made @onvenient 
for reference by two copious indexes of subye@s and 
authors But itis much more than a catalogue. Com- 
ments, judiciously brief, but ın some cases of exceptional 
iterest extending to a couple of pages, give infom 
mation as to little-known authors, or record some 
striking circumstance ın or concerning the books referred 
to There is a specially-compiled map, and an introduc- 
tion which is really an essay on the growth of Rn®wledge 
regarding Morocco,in European countries With regards 
to the map, it 1s explamed that only the coast-line has 
been surveyed As tothe interior — 

“The best mapped districts are laid down solely from 
running reconmazsances or sketch-maps Positions fixed 
by astronomical observations are few Many wide areas 
have never been visited by any Europeans, and most of 
the Atlas is at this hour as httle known as ıt was ın the 
days of Leo Africanus There are cities within a few 
hours’ ride of Tangier, which no person capable of 
giving a correct account of his observations has visited , 
and there are others not much farther away, to attempt 
to enter which—Zarhoun, for evample—would, were the 
intruder detected, be certain death There 1s scarcely a 
rivef laid down with even approximate accuracy, and, not 
to enumerate more distant provinces, the entire Riff 
country, that bold massef which is familiar to the thou- 
sands who every year sail up and down the Mediter- 
ranean, 1s less explored than many regions 1n the centre 
of the continent ” 

The present population of Morocco ts a puzzle almost 
as difficult, although on a smaller scale, as that of China 
The authors of the Bibliography give 4,000,000 as an 
estimate, but the guesses of various authorities vary 
between 14 and 15 milhons The roads shown on the 
map are mere mule and camel tracks made by the feet 
of the pack-animals, unaided by any engineer Ferries 
are rare, and, of course, bridges are unknown in the 
interior The distribution of towns and villages 1s often 
at variance with the rules holding for civilised countries, 
The villages are built out of the way ef the main tracks, 
because people never travel in Morocco for the good of 
the inhabitants, and it 1s safer to live off the path of the 
tax-collector and the Government official, who demands 
free food and quarters The great number of place- 
names on the map of so thinly-peopled a country is 
due to the fact that the tombs of saints are such important 
landmarks that they must be indicated, even if only a 
few persons live besidethem “ All the places beginning 
widh ‘Sidi’ (Lord, master) are either actually tombs or 
the tomb has formed, as in so many of our cathedral 
cities, the nucleus of the town or village” “Sok,” 
another affix of frequent occurrence, means market-place, 
and many of the established sites for periodical fairs are 
uninhabited between the gatherings of people from far 
and near Many of the place-names on the coast exist 
in two forms at least—the native word and its Portu- 
guese or Spanish translation, Casablanca and Dar-gl- 
berda (both meaning White house) for example We 
regret that the authors did not see their way to lay down 
precise rules for the spelling of Moorish place-names, 
either by giving a standard transliteration of the Arabie, 
oy a uniform phonetic system Indeed, even in the 
introduction a few anomalous spellings are found, eg 
Zarhoun and Zerhun, Moula: and Afewlaz 

The physical geography of Morocco appears to be 
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changing, and the natural conditions of the country are 
less favourable for agriculture than, they were a few 
centuries ago The forests have been destroyed with 
such recRlessness that the soil hag been dried up and 
swept away in many places, there is evidence that the 
rainfall has dirgiished, Jakes have dried, and rivers 
formerly navigable have become silted up, or alternate 
as dry tracgs of stone and raging torrents 

In one respect alone—the e&thusiastic Moslemism of 
its peeple--does Morocco show no sign of degeneration 
Although the Moorse can no longer seize and hold the 
Christian slaves, whose stories bulk so largely m the 
bibliography, their hatred and contempt towards “ un- 
believers“ 1g in no sense abated Into such a land no 
Europeans could penetrate far, except ın the past as slaves, 
or now as official messengers of European Powers under 
special protection, jealously watched and prevented from 
studying places gr people The last serious attempt at 
scientific exploration—that of Mr Joseph Thomson—wwas 

ain and again almost stopped by the fanatical Kaids, 
and only his remarkable persistence and daring stratagems 
carried himas farashereached Such stiatagems would 
hardly serve again, and for the present the exploration of 
the Atlas Mountains,ewith their half.guessed topography, 
imperfectly known flora, and unsurveyed mineral wealth 
isatanend The futility of disguise as an aid to ex- 
ploration 1s fully proved in the records before us, where 
the ghastly fate of many who tried to pass as Moslems, 
and the unsatisfactory results obtained by others who 
escaped alive, are briefly told 

It seems to us that an attempt might well be made to 
open gommunications with fanatical Mohammedan coun- 
tries either by explorers or diplomatic agents of the same 
faith, and there must be many amongst the educated 
Mohammedans of India who are well suited for such 
work The rehgious behefs of a people with whom belief 
and conduct are so closely related, must be taken into 
account in dealing with them, just as much as the phy- 
sical features of a country And ag Arctic sailors have 
been proved to be the natural explorers in the Antarctic, 
seas, Swiss mountaineers the safest pioneers on New 
Zealand glaciers, and Canadian boatmen the most expert 
in shooting the Nile cataracts, so Mohammedan envoys 
might be expected to make the most favourable impres- 
sion on the people of Morocco or of the Mohammedan 
Sudan 

Sir Lambert Playfair and Dr Brown deserve the heart- 
iest thanks for completing their Bibhography of the 
Barbary States in such an admirable way, and we do not 
doubt that the work will be very widely consulted in the 
immediate future 


THE RATE OF EXPLOSION IN GASES 


HE following 1s an abstract of the Bakerian Lecture 
“I~ "on “The Rate of Explosion in Gases,” delivered 
before the Royal Society by Prof Harold B Dixon, on 
January 19 — 

1 Berthelot’s measurements of the rates of explosion 
of a number of gaseous mixtures have been confirmed 
The rate of the explosion wave for each mixture 1s con- 
stant It 1s independent of the diameter of the tube 
above a certam lmit 

2 The rate 1s not absolutely independent of the initial 
temperature and pressure of the gases With rise of 
temperature the rate falls , with rise of pressure the rate 
increases, but above a certain crucial pressure varia- 
tions ın pressure appear to have no effect 

3 In the eaplosion of carbonic oxide and oxygen in a 
long tube, the presence of steam has a marked effect on 
the rate From measurements of the rate of explosion 
with different quantities of steam, the conclusionis drawn 
that at the high temperature of the explosion wave, as 
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well as in ordinary comfustion, the oxidation of the car- 
bonic oxide is effected by the interaction of the steam 

4 Inert gases are found to retard the explosion wave 
according to their wolume and density Within wide 
lumits an excess of one of the combustible gases has the 
same retarding effect as an inert gas (oføhe same volume 
and density), which can take no part ın the reaction , 

5 Measurements of the rate of explosionecan be em- 
ployed for determining the course of some chemical 
changes b 

In the explosion of a volatile carbon compound with 
oxygen, the gaseous carbon appears to hurn first to car- 
bonic omde, and afterwards, if oxygen ıs present in 
paride the carbonic oxide first formed burns tq carbonic 
acl ° 

6 The theory proposed by Berthelot-—that m the 
explosion wave the flame travels at the mean velocity of 
the products of combustion— although in agreementewith 
the rates observed in a®certain number of cases, does not 
account for the velocities found in other gaseous mi% 
tures 

7 It seems probable that in the explosion wave— 

(1) The gases are heated at constant volume, and not 
at constant pressure , > 

(2) Each layer of gas is raised in temperature efore 
being burnt, 

(3) The wave ıs propagated not only by the movements 
of the burnt molecules, but also by those of the heated 
but yet unburnt molecules , 

(4) When the permanent volume of the gases 1s 
changed in the chemical reaction, an alteration of tem- 
perature is thereby caused which affects the velogity of 
the wave 

8 Ina gas, of the mean density and temperature cal- 
culated on these assumptions, a sound wave would travel 
at a velocity which nearly agrees with the observed gate 
of explosion in those cases where the products of com- 
bustion are perfect gases 

9 With mixtures an which steam 1s formed, the rate of 
explosion falls below the calculated rate of the sound 
wave But when such mixtures are largely diluted with 
an inert gas, the calculated and found velocities coincide 
It seems reasonable to suppose that at the higher tem- 
peratures the lowering of the rate of explosion 1s brought 
about by the dissociation of the steam, or by an inciease 
in its specific heat, or by both these causes 

10 The propagation of the explosion wave in gases 
must be accompanied by a very high pressure lasting for 
a very short time The experiments of MM Mallard 
and Le Chatelier, as well as the author’s, show the pre- 
sence of these fugitive pressures Itis possible that data 
for calculating the pressures produced may be derived 
from a knowledge of the densities of the unburnt gases 
and of their rates of explosion 





NOTES 


THE forty-sixth annual general meeting of the Institution of 
Mechanical Engineers will be held on Thursday evening and 
Friday evening, Februaty 2 and 3, at 25, Great George 
Streec, Westminster The chair will be taken by the president, 
Dr Wiliam Anderson, F RS, at half past seven on each 
evening Theannual report of the council will be presented to 
the meeting on Thursday, and the annual election of the presi- 
dent, vice-presidents, and members of council, and the ordinary 
election of new members will take place on the same evening 
The following papers will be read and discussed, as far as time 
permits —Description of the Exper:mental Apparatus and 
Shaping Machine for Ship Models at the Admuralty Experiment 
Works, Haslar, by Mr R Edmund Froude, of Haslar (Thurs- 
day), description of the Pumping Engines and Water-Softening 
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Machinery at the Southampton Water Works, by Mr William 
Majthews, Waterworks Engineer (Friday). 


Pror CAYLEY, we are glad to learn, 1s now comvalescent 


WE greatly regret to have to announce the death of Mr H 
E Blanford, FR S He died on Monday at the age of fifty- 
eight e . 


° 

Pror, MICHAEL Foster, Sec RS, has been appointed. 

Rede L@cturer at Cambridge for the present term Hus Rede 
lecture will be delivered early in June 


e THE Bill for the introduction ofa standard time (mean 
solar time of the fifteenth meridian) was read a second time in 
the German Imperial Parliament on Monday The measure 
was*accepted wyhout much discussion 


°. AN excdllent report on technical education in London has 
been submitted to the London County Council by a special 
committee appointed to investigate the subject, The report was 
prepared by Mr Llewellyn Smith, the coinmittee’s secretary, 
and displays a thorough grasp of the essential conditions of the 
problem It 1s proposed that a Technical Instruction Board shall 
be appointed, and that it shall consist of some members of the 
Council, and of representatives of the School Board, the City 
and Guilds of London Institute, the City Parochial Charities, 
the Head Masters’ Association, the National Union of Ele- 
mentary Teachers, and the London Trades Council The com- 
mittee thik that one-third of the amount derived from the beer 
and spints duties should be handed over to this body fgr the 


i 
of adequate technical mstruction ın all parts of 


wondon 


Tae French Minster of the Interior has established at Mar- 
seilles, ın connection with the university, an institute for 
botanical and geological research, and a museum The director 
1s Prof Heckel, who, as well as a curator and a librarian, gives 
his services gratuitously 


In the year 1793 was published Christian Konrad Sprengel’s 
‘Das entdeckte Geheimniss der Natur,im Bau und in der Befruch- 
tung der Blumen,” the work which first directed the attention of 
naturalists to the contrivances which, ın many flowers, render 
self-pollination difficult, and promote the visits of insects to assist 
cross-pollination The copper-plate illustrations of this work 
still maintain their eharacter as among the best that have been 
published ın this branch of science Sprengel was in many 
respects a forerunner of Darwin, and centenaries have been 
celebrated on slighter grounds than the publication of this work 


Tne chef characteristics of the weather during the past week 
have been its general mildness and dampness, the day tem- 
peratures have at times exceeded 50° in most parts of the 
kingdom, but at night slight frosts occurred towards the end of 
last week in Scotland and the south-eastern parts of England, 
The distribution of pressure has been complex, a series of de- 
pressions have passed over the coast of Norway from the west- 
ward, while an anticyclone lay over the south-western parts of 
our islands, the reading of the barometer in the south-west 
bemg about an inch higher than ın the north of Scotland The 
passage of the low-pressure systems ın the north was accom- 
panied by strong north-westerly winds and gales in Scotland, 
with hail or sleet in many places Owing to the disappear- 
ance of the anticyclone from the continent, north-westerly 
winds became prevalent over western Europe, and a rapid 
rise of temperature occurred there, amounting to 30° jn 
Germany between the 20th and 21st mstant Durng the 
last few days fresh depressions have approached our north- 
western coasts, with increasing winds from the south-west, and 
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a continuance of mild, unsettled weather appeared probable 

The Weekly Weather Report shows that fo. the week enging 
the 21st mstant there was a large deficiency of rainfall m the 
west of Scotland, south-west of England, and south of Ireland 
The percenta ge of possible duration of sunshine ranged from 
28 in the south-west of England to 7 in the south of England 
and to 3 ın the north of Scotland ” s: 


° Tue Repertorium fur Meteorologie, vol. xv recently issued by 

the Imperial Academy of Sciences of St Petersburg ,æontaims 
a discussion by P A Muller, of the Ekatermburg Observatory, 
at the foot of the Ural Mountains, in the Government of Perm, 
on the question of the evaporation from a snow surface Sever@l 
writers, among whom are Drs Bruckner and Woeikof, differ 
m opinion as to whether the evaporation from a snow surface 
exceeds the condensation of the aqueous vapomr of othe air 1m- 
mediately above it 
decision of the quesfion 1s to find whether the temperature ‘of 
the snow surface 1s above or below the dew-pomt of the sur- 
rounding air, in one case there would be evaporation, and in 
the other condensation The paper occupies forty-seven small 
folio pages, and the observations were made hourly from 
December 21, 1890, to February 28, 1891 The result of the 
investigation shows that according to the temperatures of the 
dew-pomt and of the surface of the snow, the evaporation of the 
snow greatly exceeds the condensation of the aqueous vapour, 
for the condensation occurred at only 27 per cent while the 
evaporation occurred at 73 per cent of the hourly observations 


Pror FLINDERS PETRIE, to whose introductory lecture at 
University College, Gower Street, we referred last week, 
delivered on Saturday the first of his regular course of lecture? 
on the Edwards Foundation He said the Egypt of the early 
monuments was a mere strip of a few mules wide of green, 
amid boundless deserts, and beneath a sky of the greatest 
brilliancy , a land of extreme contrasts of ght and shadow, of 
hfe and death These conditions were reflected im the art 
On the one hand was the most massive and overwhelming con- 
struction, and, on the other, the most delicate and detailed 
reliefs On theone hand, the most sublime and stolid statuary , 
on the other, the course and accidents of daily life freely 
treated On the one hand, masses of smooth buildings that 
far outdo the native hills on which they stand, gaunt and bare, 
and, on the other, the vivid and rich colouring ın the interiors 
In consequence of the climate also Egype is a land of great 
simplicity of life, and simplicity 1s especially the characteristic 
of the oldest Egyptian buildings Speaking of the early 
Egyptian statues, Prof, Petrie said that the race represented by 
them appears as ‘‘one of the noblest that ever existed ” 


AT Leeds, on Monday, Lord Playfair presided at a pubhe 
dinner, held in support of the Yorkshire College In pro- 
posing the principal toast—‘‘ The Yorkshire College ”—~he 
spoke of the efforts made half a century ago to secure for science 
the place which nghtly belongs to it in the educational system, 
He was glad, he said, that these efforts had met with a temporary 
resistance, because 1f the Universities had at once ynelded there 
would have been no colleges now mn our great provincial towns 
The colleges, he thought, were adapting themselves rapidly and 
well, upon the whole, to the genius of then several localities 
Of the Yorkshire College he said that she had fitted herself fot 
the liberal culture and life work of a great industrial centre 
“€ No doubt her technical courses are peculiar Actual laboratories 
for spinning, for dyemg, for tanning, for engineering, are novele 
adjuncts to a college What does ıt mean? That you are try- 
ing to strengthen and embellish industrial pursuits, as the 
Universities acted upon the professions when they were obliged 
tomclude them Surely a great town like Leeds is mght when 
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€ 
1t imbues its producers with intellectual knowledge as well as 
with technical expertness Such men an future carve out 
industrial professions for themselves, and illumine them by 
appropriate culture,” ° 


THE interestingeaddress lately delivered by Sir Henry Roscoe 
on the occasion of the prize distribution at the Birmingham 
Municipal ®echnical School hag now been tssued separately 
He describes the report of the first year’s work as ‘more 
than encouraging.” Speaking of the building whichis to be 
erected for technical trang at Birmingham, he says -—‘‘ You 
in Birmingham Have, m my judgment, taken the right course. 
You are not going to squander your money by using it for a 
thousand different purposes e You are, I hope, going to do a 
good thing, and a big thing, in building and equipping a really 
great institution, worthy of your city and of your well-earned 
renown as being foremost amongst our towns ın educational 
matters Yor will have a place of higher technical instruction 
tð which allthe Midlands will look up It will be the gathering 
ground for all the youthful talent of the busy millions of the 
district It will be here that the future Faradays, and Priestleys, 
and Watts wll get thgt sound though elementary scientific 
training which will enable them to pursue that training to its 
highest point at the Mason College here, or m other colleges 
elsewhere, which may in the end make both them and their 
country great ” 


THE new technical schools connected with Univers.ty College, 
Nottingham, hich were formally opened the other day, promise 
to be of immense service, not only to Nottmgham itself, but to 
the wide district of which it is the educational centre A 
remarkably clear description of the buildings, with plans, is 
given in a pamphlet prepared for the ceremonial opening, The 
pamfhlet also mcludes an interesting summary of the facts 
relating to the history of the Nottingham College and its 


technical department ` 


Mr C F JURITZ, Semor Analyst in the Department of 
Lands, Mines, and Agriculture, Cape Colony, announces in the 
Agricultural Journal, issued by the Department, thata compre- 
hensive series of investigations with reference to the chemical 
composition of the various soils of the colony 1s about to be 
undertaken The samples of soil are to be collected by one of 
the officers of the analytical branch of the Department In the 
first instance the southern part of the Malmesbury district will 
be visited, and soils will be taken from several localities repre- 
sentative (æ) of primary and (b) of alluvial soils belonging to the 
Malmesbury beds of clay slate Mr Juritz proposes next to 
collect soils from the more northerly portion of the same dis- 
trict, in the vicinity of Hopefield, for instance, after which the 
Caledon district will be taken in hand These analyses when 
completed will afford, he pomts out, an insight into the general 
composition of the clay slate soils, lying around the south- 
western coast of the Colony between Donkin’s and Mossel 
Bays The Government of Cape Colony look upon the pro- 
posals that have been made as ‘‘a move in the right direction,” 
and have promised their warmest support 


Mr KEDARNATH Basu, describing in Sezence some relics of 
primitive fashions in India, says he does not see the same pro» 
fusion as he saw ten or twelve years ago, of tattoo-marks and 
red-ochre or red oxide of lead (sevdr) over the forehead and 
crown among the women of Bengal The rapid progress of female 
education and the consequent refinement ın sesthetic taste are, 
he says, the causes of the decline of this rude and savage adorn- 
ment. The people of Behar, the North-western provinces, and 
other districts, however, still cling to these remnants of savagery 
The up-country women, besides tatooing their bodies and paint- 
ing the head with red paint, bore the lower lobes of their ears, 


302 


NATURE 


. 
. 


e [JANUARY 26, 1893 
o—t 





z s- 
and insert big and heavy wooden cylindrical plugs, which almost 
sever the lobes frone the ears The plugs are sgmetimes as big 
as two inches in length with a diameter of an inch and a half, 
and as much as two oufices in weight These heavy plugs pull 
down the lobes of the ears as far as the shoulders, and give the 
wearers a hideous look : 


. 
© Mr F J Buiss contribytes to the new ‘‘ Q@arterly State- 
ment” of the Palestine Exploration Fund a most interesting 
report on the excavations at T ell-el-Hesy during the spring 
season of 1892 Speaking of the now famous talet discovered 
im the course of these excavations, he say$ —-‘‘On Monday, 
May 14, ten days before we closed the work, I was in my tent 
at noon with Ibrahim Effendi, wleen my foreman Yusif came in 
with a small coffee-coloured stone in his hand It seemed to be 
curiously notched on both sides and three edges, but was so filled 
m with earth that it wasnot tll I carefully Brushed it clean that 
the precious cuneiform letters were apparent Then I thought 
of a day, moze than a year before, when I sat in Petrie’s tént 
at the pyramid of Meydiim, with Prof Sayce He told me that 
I was to find cuneiform tablets in the Tell-el-Hesy, which as yet 
I had never seen , and gazing acrosm the green valley of the 
slow, brown Nile, and across the yellow desert beyond, he 
seemed to pierce to the core, with the eye of faith, the far away 
Amorite mound As for me, I saw no tablets, but I seemed to 
be seemg one who saw them!” Mr Bliss also notes that the 
discovery was a triumphant vindication of Mr. Flinders Petnie’s 
chronology—established, not by even a single dated object, but 
by pottery, mostly plain and unpainted It is announced in the 
“ Quarterly Statement ” that the excavations at Tell-el-Mesy are 
now being vigorously carried on by Mr Bliss, who has recovered 


from his serious illness 
e 


T1 seems that in Yucatan and Central America, as in Egypt 
and other countries, ancient monuments are held in small re- 
spect by certain clasges of travellers According toMr M H 
Saville, assistant in the Peabody Museum, who writes on the 
subject in Sczence, enormous damage is being done to many of 
the most interesting antiquities in these regions The magnifi- 
cent ‘‘ House of the Governor” in Uxmal, deseribed as pro- 
bably the grandest building now standing in Yucatan, 1s almost 
covered with names on the front and on the cemented walls in- 
side These names are painted in black, blue, and red, and 
among them are the names of men widely known ın the scien 
tific world The ‘‘ House of the Dwarfs” ın the same city has 
suffered in hike manner, and many of the sculptures which have 
fallen from the buildings in Uxmal have been wilfully broken 
In Copan, when the Peabody Museum Honduras Expedition 
compared the condition of the ‘‘ Idols” to-day with the photo 
graphs taken by Mr A P Maudslay seven years ago, ıt was 
found that during that time some of the very finest sculptures 
had been disfigured by blows from machetes and other instru- 
ments The btela given as a frontispiece in Stephens’ ‘ Inci- 
dents of Travel in Central America,” vol 1, has been much 
marred by some one who has broken off several ornaments and 
a beautiful medallion face from the northern side. One of the 
faces and several noses have been broken off from the 
sitting figures on the altar figured by Stephens in the same 
volume, opposite page 142 , and on some of the idols and altars 
names have been carved. While excavating in one of the 
chambers of the Main Stracture, members of the Expedition 
uncovered a beautiful hieroglyphic step, but before they had 
time to secure a photograph of it, some visitor improved the 
opportunity while no one was about to break off one of the 
letters. In Quirigua a small statue, discovered by Mr Mauds- 
lay and removed by him to a small house near the rancho of 
Quinigua, had the head and one of the arms broken from it 
during the interval between two visits This statue was of the 
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fgghest importance, as ıt very much resembled the celebrated 
‘*Chaac-mol” now’ m the Mexican Museum, but discovered by 
Le Plongeon at Chichen Itza Much mischief 1s also done by 
natives, who think nothing of tearing down aftcient structures in 
oider to provide themselves with building “materials The 
authorities of the Peabody Museum, to whom the care of the 
Rntiquities of Hongura$ has been granted for a period of ten 
years, deserve much credit for the efforts they make to cope 
with the evil They have caused a wall to be built round the 
principfil remains in Copan, and a keeper has been placed in 
charge with strict orders to allow nothing to be destroyed or 
gamed away . 


Wuart 1s the true Shamrock? Most Inshmen are probably 
of opmion that they can answer the question correctly, but un- 
fortunately they do not all give the same reply Mr Nathamėl 
Colgan? @ho has been investifating the subject, collected 
thirteen specimens from the following elgven counties—Derry, 
Antrim, Armagh, Mayo, Clare, Cork, Wexford, Wicklow, 
Carlow, Queen’s County, and Roscommon Shamrocks wete 
thus secured from northern, southern, eastern, western, and 
central Ireland, Mr Colgan’s correspondents in the, various 
counties taking pains to have each sample selected by a native 
of experience who professed to know the genuine plant All 
the specimens ‘were planted and carefully labelled with their 
places of o1igin, and flowering within some two months later 
gave the following results eight of the specimens turned out 
to be Zrifolum minus of Smith, and the remamıng five 
Trifolsum repens of Linneeus Cork, Derry, Wicklow, Queen’s 
County, Clare, and Wexford declared for 7>2zfolum MURUS , 
Mayo, Antrim, and Roscommon for Z7zfohum repens, and 

Armagh and Carlow, each of which had sent two specimens, 
weie divided on the question, one district ın each county giving 
T repens, while the other gave 7 wznus These results are 
set forth by Mr Colgan in an interesting paper in the first 
volume of the Jish Naturalist, to which we referred last week. 
Elsewhere ın the same volume Mr R L Praeger suggests 
that authentic specimens of shamrock should be obtamed from 
every county in Ireland, and he adds that he has no doubt Mr 
F W. Moore would gladly grow them at Glasnevin Gardens, 1f 
Mr Colgan did not care to undertake so large an order Mr 
Praeger notes that in his own district, North Down, Trifolium 
minus 1s always regarded as the true shamrock, but that a 
luxuriant specimen, or one in flower, 1s generally discarded as 
an impostor . 

THE waters of the Great Salt Lake, Utah, are known to vary 
insalinity at different trmes Dr Waller, of Columbia College, 
gives the results of his recent determination of the dissolved 
salts in the School of Mines Quarterly A companion of his 
results with those obtained by Gale, Allen, Bassett, and others, 
shows a constant change of salinity, and a closer examination ” 
‘reveals a variation from place to place This ıs due to local 
differences ın the amount of evaporation, and to the influx of 





water, fresh or saline, in many cases from subterianean 
springs which give no indication of their presence For some 
of the constituents the water is nearly at saturation point, and 
differences of temperature are also apt to cause slight differences 
of composition The presence of lithium and bromine 
strengthens Captain Bonneville’s conclusions with regard to 
the basin of the ancient lake called after his name, and now re- 
Presented by the Great Salt Lake and its lesser nerghbouis 

The benches of sand and gravel seen high up on the flanks of 
the Wahsatch mountains and the Oquirrh range indicate the 
eeastern and western shores of the old lake, whose waters must 
have covered an area equal to that of Lake Huron, or ten 
times that of the Great Salt Lake Successive lowerings of 
level finally cut off its outlet to the north, by which ıt used to 
flow into the Pacihc Ocean 
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A BEAUTIFUL optical phenomenon, which has not yet been 


. 
m acc, after one hour's exposure t8 direct sunlight zove were 


satisfactorily explained, ıs described by M F Fohe in th® discoverable, whilst ın the darkened contro! flask during the same 


Bulletin of the Belgian Academy It was observed abou? a 
mile from Zeymatt,on August 13 at 8 30am ‘On our night, 
towaids the east# on the steep flanks of the mountains which 
enclose the valley of the Viéze, rose a group of fir trees, the 


period a slight ficrease tn the numbers present had taken place 
Even the adfition of culture fluid to theeflasks exposed to sun- 
light coald not impair in the least the bactericidal properties of 
the sun’s rays In@he flasks exposed to diffused daylight the 


Inghest of which projected themselves against the azure of thes action, was less violent but still a marked diminution was ob 


sky, at a height of 500 m above the road Whilst I was 

bStanising my son exclaimed ‘Come and look the firs are 

as if covered with hoar-frost '? We paid the most strupulous 
. attention to the phenomenon To make sure that we were not 
misled by an illusion we made various observations, both with 
the naked eye and with &n excellent opera glass” It was 
observed that not only the distant trees, but those lining the 
road, glittered in a silvery ight, which seemed to belong to the 
trees themselves, and that the insects and birds,playing roufid 
the branches were bathed ın thé same light, forming a aureole 
round the tops of the træs, somewhat resembling the light effects 
observed in the Blue Grotto It 1s suggested that the light was 
reflected from the snow Since it disappeared as soon as the 
sun rose above the hill, and has never been seen except in the 
presenceof snow, this explanation appears plausible, but it is 
highly desirable that farther and more detailed observations 
should be made of this spectacle féerique 


Tuc Tasmanian Official Record ıs henceforth to be issued 
- etri-annually instead of annually, and a handbook has been 
issued to take its place during the intervening years This hand- 
book (which 1» described on the title-page as ‘‘for the year 
1892 ’) contains a brief epitome of the historical portion of the 
OfficraleRecord, and summarises in a convenient form the more 
important statistical information contained ın the detailed tables 

of the last volume of the general statistics of the colony 


Messrs ASHER AND Co will publish shortly an English 
translation of the ‘‘ Recollections of the Life of the late Werner 
von Siemens,” the well-known electrician, and brother of Sir 
Willam Siemens Two editions of the German original, pub- 

,ushed in Decembe last, were issued in the course of a few 
weeks 

THE course of four winter lectures ın connection with the 
London Geological Field Class will this year be delivered by 
Prof H G Seeley, F RS, on Tuesday evenings, at the 
Memorial Hall, Farringdon Street, the subject being ‘‘ The 
Fossil Reptiles of the Thames Basin” Al particulars may be 
had of the Hon Sec Mr J H Hodd, 30 and 31, Hatton Gar- 
den, EC 

THE bacterial purification which takes place in a river during 
tts flow has been recently attributed in part to the process of 
sedimentation which the micro-organisms in the water undergo, 
but it would seem that yet another factor must be taken into 
Account Buchner, ın some investigations which he has recently 
published (‘‘ Ueber den Einfluss des Lichtes auf Bakterien,” 
Centialblatt fur Bakterrologee, vol 11, 1892, also vol 12, 
p 217)shows that this diminution of the numbers present may be 
also assisted by the deleterious action which light exercises upon 
certain micro-organisms A systematic series of expermments 
was made by introducing typhoid bacilli, B col, communis, 
B, pyotyaneus, Koch's cholera spirilla, also various putiefactive 
bacteria, into vessels containing sterilized and non-sterilized 
oidinary drinking water As a control, ın each experiment one 
vessel thus infected was exposed to light, whilst a second wase 
kept under precisely similar conditions, with the exception of tts 
bemg covered up with black paper, by means of which every 
particle of light was excluded The uniform result obtained in 
all these experiments was that light exercised a most powerful 
bactericidal action upon the bacteria in the water under observa- 
tion For example, in one water in which at the commencement 
ofthe experiment 100,009 germs of B col: communis were present 
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served In hfs later experiments Buchner has employed agar- 
agar, mixing a large quantity of particular organisms, patho- 
genic and others, with thys material in shallow covered dishes and 
then exposing tlem to the action of light ani noting its effect 
upon the development of the colonies For this purpose strips 
of black pager cut in any shape (in the particular dish photo- 
giaphed by Buchner letters wete used) were attached outside to 
the bottom of tie dish, which was then turned upwards and 
exposed to direct sunlight for one to one and a half hours and 
fo diffused daylight for five hours After this the dish was in- 
cubated ina daix cupboard At the end of twenty-four hours 
the® form of the letters fastened to the bottom of the dish was 
sharply defined, the development of the colonies having taken 
place wn no part of the dish, except rn those portions covered by 
the black letters Some wtteresting experiments on the same 
subject have also recently been made by Kotlar (Cest: alblatt 
fur Bakterwlog'e, December 20, 1892) In the course of these 
investigations the author found that of the coloured rays of the 
spectrum the red favoured the growth of those bacteria experi- 
mented with, whilst the violet rays acted prejudicially, although 
less so than the white rays The exceedingly interesting obser- 
vation was made that the violet rays actually favoured the sporu- 
lation of’ the Bac pseudo anthracis 


THE additions to the Zoological Society’s Gardens during the 
past week include aeMacaque Monkey (Afacacus cynomolgus 8) 
from India, presented by Mr A Sandbach, a Triton Cockatoo 
(Cacatua Hiton) from New Guinea, presented by Mr Arthur 
Harter , a Gannet (Sula bassana) British, presented by Mr, F 
W. Ward , two Tuatera Lizards (Sphenodon punctatus) from 
New Zealand, presented by Mr. W H Purvis, two Wanderoo 
Monkeys (Afacaczs silenus) from the Malabar Coast, a Straw- 
necked Ibis (Carphzdbes spinicollis) from Australa, four Snow 
Buntings (Plectrophanes ntvalts), six Wild Ducks (Anas 
boschas, 3639) British, purchased , a Meadow Bunting (Em- 
beriga cra) Emopean, received in exchange, two Shaw’s 
Gerbulles (Ge ilius shaw) born in the Gardens 





OUR ASTRONOMICAL COLUMN 


Cowsnt HOLMES —Adinburgh Cucular, No 37, announces 
that Palisa, telegraphing from Vienna, states that Comet 
Holmes now resembles an 8 m star with a nebulous envelope 
20” of arc in diameter 

A further observation made by Prof Schur ın Gottingen on 
January 19 showed that the nucleus was of the roth magnitude, 
and could not be considered at all brighter than that magnitude 
For the latter observation the air, as regards clearness, was all 
that could have been desired 

At South Kens.ngton, on January 18, the comet was observed 
as a hazy star and estimated to be about the 8th magnitude 

The following ephemenis 1s that given by Schulhof — 





Date RA app Decl app 
m sS o ‘ a 
Jan 26.. 135330 +33 42 3 
27 36 587 42 51 

28 38 251 4344 - 
2 39 521 44 43 
30 41 198 45 46 
31 42 481 46 55 
Feb I 44 170 48 8 
2 1454655 33 49 26 


On January 30 the comet will he very nearly between 6 Andro- 
med and @ Tnanguh, about one-third of the distance from the 
latter star 
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Comer Brooks (NOVEMBER 19, 1892) —The following 
ephemeris of Comet Brooks 1s due to Ristenpart, and 1s given 


in Astronomische Nachrichten, No 3142 — . 
1893 RA GPP) e Decl (app) Log Log a Br 
m s o ’ 

Jan 26 2335 8 +40343 00921 00471 294 
27 38 53 39 34 I ° 
28 42 22 38368 oo0o950 0 0688 2 62 
29 45 37 37 42 2 ° 
30 48 40 36%0 2 00981 0 0898 235 
31 Sr 32 36 05 . 

Feb, 1 54 14 35131 O16 OTOI 211 
2 23 56 48 34.277 


This comet, which will be found to bem tHe constellation of 
Andromeda, will he about 33° to the south of z Andromede on 
January 27 . 

PHOTOGRAPHIC ABSORPTION OF OUR ATMOSPHERE —The 


e e 
dans la photosphére,” whilst the promimences are formed 
suftply in the solar afmosphere Asa case ın point, he men- 
tions an observation made on August I of last year, of a cloud 
which, starting at a distance of 264”, rose to 364” without any 
corresponding alteration at the surface s +e 


THE TOTAL SOLAR ECLIPSE, APRIL 15-16, 1893 -~ Writing 
toM Flammarion about the scientific expedition sent by the 
Bwazilian Government tastudy the region of the central plateau 
and to select a site for the proposed new capital, Dr Cruls, 
the Director of the Observatory at Rio de Janeiro, adds thee 
following mote —‘‘ About the total eclipse of Apni 16 Wall 
France Send any one to observe ıt? I beg you to make known 
through the Reveew (L'Astronomie) that the Brazilan Govern- 
ment is willing to send a warship to,Ceaia, on which foreign 
astronomers who wished to observe the phenomenon could find 
a passage ” 





question of the degree with which our atmosphere absorbs 
photographic rays has become very important owing to the,adop- 
tion of photography, so *that any work enlightening us on this 
subject 1s anxiously listened to Prof Schaeberle, who has been 
making mvestigations ın this direction, has just completed®a 
memoir which is being published by the University of Califorma, 
but in the meanwhile he has issued a table setting forth simply 
the final results The absorption in the following table ts ex- 
pressed in photogiaphic magnitudes, and must be added to the 
unknown atmospheric absorption at the zenith, 


ZD Phot Zz D Phot 
Absorp é Absorp 
5 ooo | 50 o 44 

10 oor | 55 o 56 

15 oo4 | 60 oyi 

20 007 | 65 o 89 

25 OII | 70 112 

30 016 | 75 * 145 

35 021 | 80 194 

40 028 | 85 2 68 

45 0 35 | 90 ° 5 90 


HARVARD COLLEGE OBSERVATORY —The forty-sefenth 
annual report of this Observatory, by Prof Pickering, opens 
with a reference to the death of Mr George B Clark, to whose 
t genius for mechani€al devices, indomitable perseverance, and 
devotion to the interests of the observatory, we are indebted for 
the success of many of our most useful instruments”? Of the 
most important matters mentioned in the report are the per- 
manent establishment of an observing station in South America, 
where the unsteadiness of the an 1s for the most part eliminated, 
the construction of a suitable building for the housing of photo- 
graphs and the approaching completion of the Bruce photo- 
graphic telescope The work done with the various instruments 
during this period has been considerable | With regard to the 
Draper telescope, as many as 2777 photographs have been 
taken, while those taken with the Bache instrument number 
nearly 2000 The Boyden department, which is situated at 
Arequipa, m Peru, has been making great progress, the results 
of which have been frequently inserted in Astronomy and Astro- 
physics The eight surfaces of the objective of the Bruce tele- 
scope have, as Prof Pickering informs us, been ground and 
polished, and the results up to the present, according to tests 
made on a star, are very satisfactory This instrument, when 
finished, 1s destined fo. the Arequipa station 


SOLAR OBSERVATIONS AT ROME —Prof Tacchim has issued 
the results of the observations made with regard to the distribu- 
tion in latitude of the solar phenomena at the Royal Observatory 
during the third semester ın 1892 From the tabulated state- 
ment which he gives the following facts may be gathered 

With regard to the eruptions, these phenomena seem to be 
quite local to the equatorial regions, the relative frequency 
being o 667 and o 333 for the north and south latitudes re- 
spectively The spots, faculze, and eruptions have their maxima 
nearly at the same distance from the equator both north and 
south, the zones being (+ 20°, + 30°), but the maxima for the 
prommences extend further north, about latitudes 60° north and 
south Prof Tacchini remarks that in the equatorial zone 
(+20°—20°), where the maxima of faculæ, spots, and eruptions 
are observed, a feeble relative frequency in the promimences 1s 
noted, which shows us that we must consider a large num- 
ber of prominences as the result of conditions ‘ bien différentes 
par rapport à celles qui déterminent la production des taches 
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* e, GEOGRAPHICAL NOTES 
o A CHANGE has been made im the arrangements for the ex- 
pédition to Lake Rudolf referred to on p* 235, vol xlvu _ The 
expedition 1s to travel by the Tana river instead of the Juba, 
although its ultimate destination ıs the same, and Lieutenant 
Vilhers, instead of accompanying it, has jomed Sir Gerald 
Portal’s mission to Uganda 


Mr H J Mackinper, MA, Reader in Geography at 
Oxford, delivered the first of a course of ten educational 
lectures, under the auspices of the Royal Geographical Society, 
on the relation of geography to history, on the 20th inst The 
attendance was largely composed of teachers and University 
Extension students, to whom special terms were offered The 
lecturer treated of ‘‘the Theatre of History,” tracing the 
development of accurate geographical knowledge from the 
earliest times in a series of brilliant generalisations He dwelt 
upon the contrast between the knowledge of early Greek 
geographers regarding the true shape of the earth, and their 

abitual representation of the regions known to them in a cn- 
cular form Inthe middle ages, amongst the half-learned, the 
map of the known world was elevated to the highest place, the 
figure of the globe was forgotten, and the doctrine of a flat 
earth gained currency At the geographical renasssance the 
map was adapted once more to the sphere, and the discoveries 
of Columbus and his contemporaries resulted directly 


THE suggestion of Mr Joseph Thomson to bestow the name * 
of Livingstonia (vol xlvu p 160) on the Biitish sphere of 
mfiuence north of the Zambesi, in spite of its singular propriety, 
has, we fear, failed to convince the authorities in charge of the 
region, who, 1t appears, have decided to adopt the cumbrous 
and scarcely accurate title of British Central Africa 


M Mizon’s second expedition to Adamawa has been stopped 
on the Benué by the breakdown of his steamers, and the sudden 
falling of the water? he bemg left without means of progress 
about two-thirds of the way between Lukoja and Yola 


THE French flag has been formally hoisted on the little islands 
of St Paul and New Amsterdam in the South Indian Ocean, 
midway between the Cape of Good Hope and Austraha St. 
Paul is an interesting instance of a volcanic island, the extinct 
crater of which forms a wide sheltered harbour communicating 
with the sea by means of a single narrow channel It was one 
of the French stataons for observing the transit of Venus in 1874. 
French fishermen from Reunion had practically taken posses- 
sion of the islands in the early part of the century, but the 
fishing-grounds have long been abandoned 


Mr B V DARBISHIRE, M A (Oxon ), has been appointed 
Cartcgrapher to the Royal Geographical Society He has had 
the advantage of preliminary training in Germany, and under 
the Reader in Geography at Oxford 








THE APPROACHING ECLIPSE OF THE SUN, 
APRIL 16, 1893+ 


HAD the honour, two and a half years ago, of describing 
to you the total eclipse of the sun of December 22, 1889, 
which I had been to observe in the Salut Isles, French Guiana 
In spite of very unfavourable atmospheric conditions I was then 
* Address to the Astronomical Society af France, on November 2, 1892, 
by M De Ja Baume Pluvinel translated by A Taylor 


e 
kd 


January 26, 1893] 





NATURE 


kd 
e 


395 





id + . 


able to take some photographs of the phenomena and to measure 
the actinic intensity of the corona Twe years previously®1 
had been to Russia to observe the eclipse of August 18, 1887, 
but the bad weather prevented any observations If these ex- 
peditions did not Succeed as well as I had hoped, they were at 
least useful in sHowing me all the difficulties to be met with in 
such undertakings, and of convincing me that if one wishes to 
thoroughly avail one’s self of the precious moments during which 
the eclipse lasts, it 1s necessary to gam # large experience of 
¿hese phenomena by omitting no opportunity of observing them, 
and by making a speciality of these expeditions Therefore, 
after the echpse of 1889 I determined to go to obs@ve the 
following echpse, that of the 16th of next April 

This time the phenomenon 1s visible under particularly 
favourable conditions Gn the African coast to the south of 
Dakar, where the expedition sent by the Bureau des Longitudes 
will observe, and where I also propose to instal myself, the 
duration of totality 1s four minutes thirteen seconds Moveoyer, 
a very important consideration ıs that we ang certaig of fine 
weather Ata time when expeditions are being organised n 
every country 1n view of this astronomical event, I think xt wijl 
be useful to draw your attention to the chief questions which 
Sonig be the object of astronomical study during the neat 
eclipse 

You are aware that the passing of the moon before the sun has ! 
the inestimable advantage of allowing us to see the circumsolar 
regions which, under ordinary circumstances, because of therr 
faint hght are lost ın the general illumination of our atmosphere 
The regions. thus revealed consist of a layer m immediate con- 
tact with the sun, the chromosphere, in which are the rosy 
flames which form the protuberances , and a more or less exten- 
sive luminous aureole, the corona But since the celebrated 
eclipse of 1868, which marks an epoch ın the history of solar 
physics, we are able, thanks to the great discovery of Messrs 
Janssen and Lockyer, to study the protuberances at any time, 
and c&nsequently ıt 1s only to the corona that the attention of 
astronomers turns during total eclipses a 

An invariable part of the day’s programme 1s the study of the 
structure of the corona, and the luminous intensity of its various 
parts We need to have recourse to photography for trustworthy 
evidence as to this, for photography alone can give a faithful 
representation of the phenomena , even the best drawings always 
leave much to be desired Indeed, it 1s impossible in the space 
of a few mmutes to exactly represent a nebulous mass as com- 
plicated as the corona, and without any definite outlmes We 
can judge of the difficulty presented by the drawing of the 
corona, by remembering that even the most skilful draughtsmen 
have never yet been able to give us similar drawings of the great 
Ornon nebula, although this may be studied at leisure The 
brilhancy of the corona varies in intensity so much from one 
eclipse to another, that it 1s difficult to determine beforehand 
the length of exposure needed with given apparatus to obtain as 
satisfactory a representation of the phenomenon as possible 
Moreover, the different parts of the corona differ in brilhancy, 
so that when the photographic action 1s sufficient to give a good 
image of the middle part, the lower portions which form the 
interior Corona are over-exposed, while the extreme limits of the 
aureole are not reproduced To satisfy all the conditions it 1s 
necessary to take several photographs with different exposures, 

To advantageously discuss the results obtained it 1s very ım- 
portant that astronomers should place upon each plate a uniform 
scale to measure the intensity of the photographic action upon 
st This mtensity 1s equal to the product of three factors , tne 
effectiveness of the obyect glass, the length of exposure, and the 
sensitiveness of the plate If we indicate the useful diameter 
of the object glass by æ and the focus by / the effectiveness, 
defined by the international congress of photography, 1s 


2 
100 3 If we take plates of gelatinobromide of silver of 








normal sensitrveness as our unit, and let ¢ be the length of 
exposure ın seconds, we have the following formula to express 


2 
the photographic action — 100 6 In working with wet 


collodion plates it 1s necessary to multiply this expression by 
so» and with plates of dry collodion ıt must be multiplied by, 
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sty The first photographs of the corona, taken with wet 
colfodion, from 1868 to 1878, were obtamed with a photographic 
action not greater than 2 Later, thanks to rapid plates, much 


e 
obtained by M Janssen had receiwed a photographic action 
equal to 918 On the negative thus obtaimed, the corona 
extended to beween 30’ and 40’ from the*limb of the moon, 
but on the gther hand, details of the parts near the sun were 
completely wanting, . 

We might ask whether by still further increasing the photo- 
graphic action we should also extend the limits of the corona? 
Certainly not! for if the pnotographic action 1s too intense, the 
faint contrastgbetween the extreme parts of the corona and the 
more or less illuminated sky ıs 08 longer appreciable on the 
negative We know, indeed, that 1f we wish to produce the 
Maximum contrast between two half tones we must only use 
just enough light for oe faintest of the half-tones to give a 
perceptible image* In America, Mr Burnham has been en- 
gaged in determining the maximum length of exposure 
necessary t@obtain the best representation of the corona, and he 
has made experiments on this subject by photographing the 
moon and white clonds on a faintly lighted sky 

In 1889, at the Salut Isles, I used five instruments, giving 
photographic actions varying from 185 to 13, but, doubtless on 
account of the peculiarly mtense Ulumshation of the atmosphere 
dye to the short duration of totality, and the great abundance 
off water vapour in the atmosphere, the most satisfactory 
negative was that corresponding to a photographic action of 30 
It is very probable that an equally good result might have been 
obtained with much less ghotographic action Mr Barnard, to 
whom we owe the best photographs of the echpse of January 
1, 1889, worked with a photographic action equal to o 58 
This result proves that with the sensitive plates now in use it 
shoald be possible to obtain good images of the corona on a 
large scale by using secondary magnifiers to increase the size of 
the image given by the object glass In any case we can em- 
ploy object glasses of two or three metres focal length, which 
would give images sufficiently large to show all the details of the 
corona without having resort to enlargement of the plates 
Nevertheless, ın spite of the use of a long focus, the instrument 
must remain luminous enough for the time of exposure to be 
short The displacements of the image on the plate, caused by 
the imperfect adjustment of the equatorial mounting, or by an 
ureg@larity in the clockwork movement, or by the movement of 
the sun in declination are thus rendered inappreciable 

The photographs, when obtained, should be examined from the 
following different points of view First of all we wish to find 
if the corona, which will be observed in the month of April, 
1893, at a period of great solar activity, and at an epoch when 
the south pole of the sun 1s projected on the visible part of its 
disc, resembles, as we have every 1eason to think it does, the 
corona of 1883, which was studied under the sanfe conditions 
A great resemblance between the forms of the coronain 1889 and 
1878, at the periods of minimum sun-spots, has already been 
noted, and if ıt can be established that the corona, seen under 
similar conditions, presents the same appearance, it will be 
proved that the diversity of appearance hitherto noticed depends 
solely upon the state of agitation of the solar surface, and the 
position of the observer with respect to the solar equator 

If the corona should present an axis of symmetry ıt must be 
ascertained whether the poles of this axis coincide with the poles 
of the axis of rotation of the sun , or if, as 18 more usually the 
case, the poles of the corona are inclined at some degrees from 
the poles of the sun, thus resembling the position of the magnetic 
poles of the earth with regard to its geographical poles If the 
corona shares ın the movement of rotation of the sun, it must be 
the same with its axis of symmetry, and therefore if we once 
observe the northern pole of the corona to the east of the northein 
pole of the sun, we ought to find it after an uneven number of 
half-revolutions, of the sun to the west of the north pole of the 
sun ‘To ascertain if this 1s so or not, it 1s of the greatest ım- 
portance to know exactly the orientation of the images upon the 
photographic plates The most exact and simple method to 
orient the images 18 to place the photographie apparatus in the 
position which it occupied at the moment of the phenomena, 
and, in the night, to photograph the trails which the stars leave 
in passing across the field of the lens 

If the photographs should show the stiucture of the corona 
clearly, we shall be able to study the form of those luminous 
rays which we notice at the poles of the sun, and of those cur- 
yilinear structures which seem to extend from the middle latr- 
tudes of the sun ‘The study of the curvature of these structures 
will be very useful in verifying the exactness of one of the most 


greater action could be obtained Thus in 1883 a photograph j favoured theories of the corona, which explains the phenomena 
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by supposing that matter fs thrown out by the sun normally at 
its surface, and that ts projection 1s turned on one side by the 
rotation ofthe sun Mr Schaeberle, of the Lici? Observatory, 
has mathematically stugied this theory, ana on applying it to 
eclipses already observed, has been able to report that the cur- 
vature of the stiuctures has always conformed with the theory 

We must also examine the photograph® taken with the 
longest exposure, to determine whether the dark parts which 
sometimes separate the lumingus structures, and Which we can 
trace to the base of the corona, are entirely destitute of light 
The existence of these 7z/ts, as the English call them, 1s Gifficult 
toexplain, if we suppose that the coronal atmosphere entirely 
surrounds the sun, for in that case we should always see, pro- 
jected on the plane perpendicular to the line of sight, the 
coronal matte: all :ound the sun According to Prof Hastings, 
the presence of these rifts 1s a confirmation of his theo.y which 
ascribes the corona to diffraction, and not to the existence of a 
material mass 

Is the aspect of the corona quichly modified, or aie the 
changes which we noticg from one eclipse*to another effected 
slowly? Hitherto we have never proved the difference 
between the photographs of the same eclipse taken at seveiel 
hours’ interval, and at stations very distant from each other 
The English astronomers thought of testing this question in 
Decembei, 1889, and the two English expeditions sent, one to 
the Salut Isles, and the other to the West coast of Africa, were 
furnished with photographic outfits as identical as possible, in 
order to obtain, at an inteival of two and a half hours, com- 
parable negatives of the corona Unfoi.unately the complete 
failure of the expedition on the African coast did not permit 
the cairying out of this programme , otherwise it 1s very pro- 
bable they would have proved no sensible difference between 
the negatives at the two stations, for photographs show that the 
corona of December 22, 1889, was almost identical with that of 
January £ of the same year We may say, then, thasduring 
the year 1889, a year of quietude on the solar surface, the 
appearance of the corona did not appreciably change 

However, the experiment attempted by the English expedi- 
tions needs to be repeated , if not to study the internal move 
ments of the corona, to obtain identical photographs at two 
different angles, which would enable us, with the aid of the 
stereoscope, to judge of the re/zefofthe corona 

Photographs of a total eclipse will not only inform us as to the 
stiucture of the corona, but will permit us to measure its actinic 
brightness We can estimate the ielative intensity of different 
parts of the corona by superposing several photographs, made 
on the same,scale, but obtained with very different photo- 
graphic actions The outlines of each image would give lines 
of equal actinic intensity of the corona The absolute intensity 
may be measured by comparing the opacity of the image on the 
plate with the opacities produced on the same plate from a 
source of standard light For this purpose the plates destined 
for photography are previously exposed on their borders to a 
standard light for varying periods of tıme When these plates 
are developed, a scale of tones which allows.a comparison of 
opacities is obtained at the same time as the image of the 
phenomena 

The spectroscopic examination of the corona confronts us 
with st'll more complex and more interesting problems When 
we keep the slit of the spectroscope on the crescent of the sun, 
which narrows moire and more 1 proportion as the moon ad- 
vances, the spectrum darkens and the dark lines become less 
and less apparent , then all at once the field of sight 13 covered 
with an infinite number of biight hnes, which seem to be sub- 
stituted for each dark line of the Fraunhofer spectrum This 
phenomenon only lasts two or three seconds Such 1s the re- 
markable observation made by Prof Young in 1870 In the 
preceding year he had tried to prove this transfoimation of 
dark into bright Jines, but failed because he had arranged the 
shit of his spectroscope as a radius to the sun, which gave the 
bright lines too little length to be perceptible With a tan- 
genttal slit, however, the lines were long enough to be easily 
recognised 

Prof Young’s ooservations revealed to us tne existence 
round the sun of a laye: of incandescent vapours, of relatively 
low temperature, which, conformably to Kirchoff’s theory, pro- 
duce by their absorbing power reversal of the hnes of the 
solar spectium It 1s very probable that the vapours to which 
the reversal 1s due are not all situated in the atmosphere which 
Prof Young has revealed to us, and which has a thickness of 
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ony 1000 kilometres If it wete so, absorption must be 
infinitely more intenSe at the edge of the sun than it 1s at the 
cenfre Nevertheless, the borders of the sun show no trace of 
this abnormal absorption The observationseof M. Janssen in 
1867 showed this, and it 1s also proved by phetographs of the 
spectrum of the sun which Itook at the annular eclipse of 1890 
at Canoe in the island of Crete 
Tt ıs probable that,the*reversal of lines 1s produced ın a series 
of layers whose total thickness ıs great enough to make the 
difference of absorption between the centre and limb of the sun® 
mappregiaBle According to Prof Lockyer the sun should be 
surrounded by concentric layers of vapours arranged in order 
of density, which, according to ns own expression, envelope 
the sun like “the leaves of an onion % Prof Young’s layer of 
#apours would comprehend only some of these layers This 
hypothesis seems confirmed by the observation made by M 
Trépied in 1882 although he saw “a veritable rain of bright 
lines in the spectrum,” he proved that the comcidence of the 
bright amdedark4ines was not complete 
Prof Lackyer’s theory involves also, as another consequence, 
tlre unequal length and width of these*biight lines , indeed, 
the layei nearest to the sun should give short lines cor1espond- 
ing to the thickness of this layer, and as the temperature here 
must be very high the lines should be rather wide The follow- 
ing layer being seen by projection, and having a thicknegs equal 
to the two layers, should give Imes twice as long , moreover, 
this second layer being cooler than the preceding the lines 
should be narrower The same reasoning applies to the suc- 
ceeding layeis, so that we ought to find, soon after the beginning 
of the total eclipse, short and wide lines, then long and narrow 
ones The observations of 1882 confirmed these predictions, 
and English astronomers wished to repeat the experiment in 
1886 Unfortunately the observations of Father Perry and 
Mr Turner were made under conditions too unfavourable for 
us to draw any certain conclusion from them To fully gluci- 
aate the question it 1s necessary to obtain instantaneous photo 
a@raphs of these bight lines The experiment was indeed 
attempted by English observers in 1883, but they seem to have 
obtamed no result Prof Lockyer proposes during the 
approaching eclipse to photograph these hnes as well as the 
bright lines of the corona He imtends to use not only an 
analytic spectroscope, but a prismatic object glass This 
apparatus will give the monochromatic images of the corona, 
that 1s to say, the kind of rings corresponding to each elemen- 
tary radiation emitted by the coronal light 
When we turn the spectroscope towards the corona itself we 
observe a continuous spectrum, crossed bya bright green line 
which does not belong to any known element This line, near 
the line E, coriesponds to the division 1474 of Kirchoff’s scale, 
and was at first believed to coincide exactly with a line of iron, 
but in 1876 Prof Young was able to separate the line 1474 with 
powerful dispersion, and proved that one of its two components 
belongs to iron while the other belongs to the coronal matter 
This Ime 1474 has been shown ın every total eclipse, but 1ts m- 
tensity has been very variable and seems always to have followed 
the fluctuations of solar activity Thus in 1878, a period of 
maximum spots, the green hne wa: so famtly visible that it 
escaped all observers except two On the other hand, 1n 1882, 
when the solar activity was almost at its maximum, the green 
lne was visible to within 40’ from the limb However, we must 
remember that these estimations made by different observers, 
observing with very dissimilar instruments, are scarcely com- 
parable, and trustworthy evidence can only be obtained from pho- 
tographs of the spectrum of thecorona The new plates sensitive 
to the green will no doubt allow the ltne 1474 to be photographed 
in the approaching eclipse 
It would be interesting to know whether the intensity of the 
geen line varies with the brilliancy of the different parts of the 
corona, whether it 1s completely wanting in the rifts, whether it 
extends further than the visible corona, whether ıt has the same 
width 1n its whole extent, &c These observations can only be 
made by associating with the spectroscope a telescope serving 
as a finder, in which cross wires have been arranged to indicate 
at each moment towards what part of the corona the slit 1s 
directed The spectrum is observed with one eye while with 
“he other the corona 1s examined This 1s the arrangement 
which M Janssen has always adopted in his spectrum observations 
of the corona 
Tf the terrestrial atmosphere ıs loaded with water vapou, we 
must expect a general diffusion of the coronal light, and this 1s 


* thought he recognised two or three bright bands characteristic 
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doubtless the reason that on some occasions, as in 1870, the | sheaves round the solar disc, and the 1acurvilinear forms exactly 
green line 1s seen beyond the corona—even upon the lunar disc® | recall the lines of force of an electric field Let us complete 


Prof Hastings, m 1883, examined simultaneously with a 
special arrangement the spectra of east and west portions of the 
corona, and Sroved, conformably to the theory that he pro- 
pounds, that the green line varied in length during the duration 
of the eclipse, and that it always extended furthest on the most 


the parallel between comets and the corona By noting that the 
tails of comefs sometimes assume the curvilinear form found in 
the sheaves of the corona The dark patts which divide the 
tails of comets have also their analogues in the rifts of the 
corona ‘To push the comparison still further, 1t would be very 


Illuminated side of the edge of the moon, Mr Keeler repeated ,| interesting to be able to prove that the corona, like cometary 


the experiment in 1889, and also noted that*the length of the 
gween line depends upon the position of the sun with respect 
tothe moon The question would be worth studying further 
The green line 1s not the only bright line in the spectrem of 
the corona, the hydrogen lines have also been discovered ın 1t, 
but these never extend further than about 10 from the sun’s 
limb Other bright lines*m the red and in the violet were 
observed by M Tacchini and by Thallonin 1882 
m 1882 also that Prof Schuster obtained the first photograph of 
the coronal sp 
be counted 


° 
In addition to the incandescent solid or liquid måte pro- 


ducing the spectrum of jhe corona, and the incandescent gases,, | “wished to doin 1883 


which give rise to bright lines, there must also be in the circum- 
solar regions matter reflecting the light of the photosphere, as 
our own atmosphere does This 1s proved by the polarisation 
of the light of the corona, and by the presence in its spectrum 
of the dark lines of the Fraunhofer spectrum We owe the dis- 
covery of these dark hnes to M Janssen In 1871 he observed 
only the lines D and 4, but, since, in 1883, he has recognised 
some hundred dark Ime-, thus showing that the complete 
Fraunhofer spectrum is found in the coronal spectrum These 
dark lines are necessarily very faint, for they are drowned 1n the 
continuousspectrum As a rule the line D ıs most conspicuous, 
although, according to Prof Hastings, if a faint solar spectium 
1s projected on to the continuous spectium of a gas flame, it is 
not the line D, but rather the group 4, which ıs by far the most 
appareft Prof Hastings concludes from this experiment that 
the continuous spectrum of the corona 1s richer in green than in 
orange radiation, since it causes the group 4 to disappear before 
the line D 

In conclusion I must quote a remarkable observation made 
by Prof Tacchini in 1883, which, should 1t be confirmed, would 
suggest a very fascinating theory ofthe corona Upon examining 
the spectrum of one of the sheaves (panaches) of the corona 
with a considerable dispersion and a wide slit, Prof Tacchim 


of the hydrocarbons, which are always present in the spectra of 
comets Father Perry in 1886 proposed to verify the observa- 
tion of Tacchim, but unfortunately could not re-observe 
the bands in question Certainly he used a spectroscope 
with slightly illuminated cross wires, and when the period of 
great solar activity had already passed, It would be well in 
future eclipses to devote some seconds to the search for these 
bands, for, if the presence of carbon were, recognised in the 


masses, 1s trgnsparent, and that bright stars can be seen 
through tt Unfortunately ıt will b@ impossible to attempt this 
experiment at the time of the next eclipse ` 

An exact photometric gtudy of the solar surface would per- 
haps detect the transparency of the corona, indeed if we 
suppose that the corona presents a certain opacity the parts of 
the photosphere on which the large sheaves are projected must 


It was | be less lumin®us than the parts covered by the polar rays 


If the corona zs not subject tò solar gravity it 1s scarcely pro- 


ectrum upon which some thirty bright lines may | bable that it shares the movement of rotation of the sun , how- 


ever, 1t would be useful to try in the coming eclipse to study 
the question by the spectroscopic method, as M Trouvelot 
It would be d@urable to conduct all 
spegtioscopic observations: of the corona by means of photo- 
graphy. The instruments which must be used for this purpose 
should be very luminous (: e give bight images), for there is 
little light available, and the exposures are necessarily short 
In studying the effectivenggs of a spectroscope in the case of an 
object presenting a large apparent diameter, like the corona, it 
1s seen that the intensity ofthe spectrum depends entirely upon 
the width of the slit,and the effectiveness of the object glass which 
forms the mage of the spectrum As to the collimator and the 
condenser their dimensions are of no importance, provided that 
the collimator can well receive all the light of the condenser 
As the object glass which forms the image of the spectrum 
must have an image long enough to give sufficient length to the 
spectrum, one is led, in orde: to obtain great effectiveness, to 
give this object glass a large aperture, and consequently to use a 
prism of large size 

The visioility of the bright lines depending not only on their 
brightness, but also®n their width, a wide slit must be employed 
to obt@in a good image of these lines, on the other hand, a 
narrow slit will give a spectrum of great purity, and will show 
the dark lines The employment of two different spectroscopes 
1s then plainly indicated ° 

It remains for us to speak of the photometric measuring of 
the corona by optical photometers Bunsen’s photometer has 
already been used for this purpose, but I think that we must 
henceforth turn to photography to obtain exact results The 
question should not be neglected, for ıt 1s certain that the 
brilliancy of the corona varies considerably from one eclipse to 
another Thus Prof Lockyer estimates that ın 1878, at a 
period of quiescence on the surface of the sun, the corona was 
ten times less brilliant that in 1871 

Let us end by pointing to the polariscope observations which 
hitherto have been far from giving concordant results as to the 





coronal atmosphere, ıt would be a new proof of the analogy 
which exists between the corona and cometary masses Like 
comets the corona seems formed of matter subject to a repulsive 
force on the part of the sun, indeed it 1s probable that solar 
gravity does not act upon the corona, for unless this were so, the 
lower parts, having to support the weight of the upper, would be 
much more dense than the latter It would thus result that the 
lınes of the coronal spectrum, the line 1474 for instance, would 
be wider at their bases than at their upperextremities , but 
nothing of the kind has hitherto been observed Moreover, so 
that the corona may be visible at 30’ or 40' from the sun, the 
coronal matter must necessarily not be too rare in these extreme 
regions , but even in ascribing an extremely low density to this, 
we should find upon allowing for solar gravity that the pressure 
near the sun would have a considerable value, although it 1s 
proved that the pressure at the base of the corona does not ex- 
ceed some millimetres of mercury 

It 1s also sought to prove the slight density of the middle 


proportion of polarised light in the various parts of the corona 
Here also there are new inquiries to be made 

Such, gentlemen, are the different problems suggested by the 
study of the solar corona We will hope that the next eclipse 
will largely contribute to their solution 


MEMORIAL OF SIR RICHARD OWEN | + 


A MEETING was held at the rooms of the Royal Society, 

on Satarday, to make preparations for the provision of a 
suitable memorial of the late Sir Richard Owen The Prince 
of Wales took the chair, and was suppoited by the Duke of 
Teck, the President, the Treasurer, and the Secretary of the 
Royal Society, Lord Kelvin, Sir John Evans, and Professor 
Michael Foster, the President of the British Association, Sir 
A Geke, the President of the Royal College of Physicians, 





corona by the fact that it has never offered any resistance toe 
comets, which, on several occasions, have passed through it , 
but as comets themselves experience no appreciable resistance 
when they encounter a body it 1s impossible to tell whether 
the absence of resistance is due to the comets or to the 
corona 

The repulsive force which expels the coronal matter from the 
sun would act in the same manner as electrical force , indeed 
Prof Bigelow has noticed that the arrangement of plumes and 
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Sır A Clark , the President of the Royal College of Surgeons, 
Mr T Bryant, the President of the Royal Academy, Sir F 
Leighton , the Bishop of Rochester, the Dean of Westminster, 
Lord Playfair, Prof Huxley, Sir H Roscoe, MP, Sir F 
Abel, Sir F Bramwell, Sir G Stokes, Sir H Acland, Sir 
Joseph Lister, Mr Ericsen, Dr Priestley, Dr Gunther, Dr 
H Woodward, Dr Maunde Thompson, Sir W H Flower, 
Sir Erasmus Ommanney, Sir James Paget, Sir Henry Thomp- 


| son, Sir Spencer Wells, Sir Edwin Saunders, Su John Fowler, 


| 
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Dr E A Bond, Dr PeL Sclater, Mr Carruthers, and Mr 
W P. Sladen There were also present, among others, Sir 
G M Humphry} Mr Holman Hunt, Mr Yrnest Hart, Dr 
Michael (President of the Royal Microscopical Gpciety), Prof 
R Meldola, Mr O Galvin, and Prof T Wiltshire 
The Prince of Wales, in opening the proceedings, sard, —I 
have the great privilege conferred upon me of being asked to 
take the chair to day, upon this very special occasion We are 
assembled together for the purpose of paying a rgark and‘tribute 
of respect and aa arecianta to the memory of a great man 
of science who has lately passed away from us The name 
of Sir Richard Owen must always go down to posterity as 
that of a great man—-one who was eminent n the sciences 
of anatomy, zoology, and paleontology Perhaps I may 
be allowed to say a word of my own personal knowledge 
ofhim Itas now thirty-five years since I had ehe advantage 
of knowing him When I hved as a boy at the White Lodge, 
Richmond Park, now occupied by my illustrious relative on my 
night (the Duke of Teck), I had opportunities of visiting him 
and knowing him His genaality and hise charm of manner to 
all those who knew hith have, I an sure, left a deep and lasting 
impression Whether he was explaming to you the mystgries 
of some old fossil bone that had been given him, or whether he 
was telling one of his vivid ghost stories, one felt that one was 
under the charm of his presence His method of teaching, as 
you all know, was earnest and cl@r in every respect, and ıt 
even derived a measure of force from a certain hesitation in his 
manner His great repute was gained as a zoologist, and in 
the study, not only of living animals, but of those long extinct, 
and following the same large range of work as Cuvier, to whom, 
an the history of science, he may be regarded as a successor 
One of the great works and interests of his hfe was the forma- 
tion of the Natural History Museum, which is now safely 
established in South Kensington under the able guidance of our 
fiend Sir William Flower It may be within you recollection 
what great difficulties Sir Richard Owen encountered when he 
was first appointed Superintendent of the Department of Natural 
History at the British Museum in 1856 He himself saw m 
getting that appointment that it was quite tmpossible that these 
large collections could be adequately seen unless they were 
removed to some other sphere In 1862.4 Bill was brought in 
by Mr Gladstone, who took the greatest mterest in the matter, 
while it was vigorously opposed, strange to say, by no less great 
aman than Mr Disraeli The Bill was lost, though ıt was 
eventually, ten years later, carried, and now we have that fine 
building that we all know and deeply appreciate I may also 
mention that he ‘took the greatest interest with regard to the 
colonies, and in trying to obtam from them specimens that 
would be worthily represented in the Natural History Museum 
In sanitary matters also he was not behindhand, as was shown 
by his long intimacy with that distinguished man, Su Edwin 
Chadwick There are several resolutions to be proposed, and 
you will hear far better and more eloquent remarks from the 
distinguished gentlemen who will move and second them That 
is the reason why on this occasion I shall not trouble you with 
more remarks Allow me only to repeat the assurance of the 
deep interest I take in this movement for a suitable memorial to 
the memory of this great man, and how deeply I appreciate 
having been asked to take the chair on this miteresting and 
important occasion 
Lord Kelvin moved —‘* That ıt ıs desirable that the eminent 
services of the late Sir Richard Owen in the advancement of 
the knowledge of the sciences of anatomy, zoology, and palæ- 
ontology should be commemorated by some suitable memorial ” 
He said that, if there was no other reason but the part that Sir 
R Owen took in the establishment of the Natural History 
Museum, and the success that ultimately attended his efforts, he 
deserved the gratitude of the nation There was scarcely any 
branch of the whole of natural history that he had not touched 
and enriched with the results of his investigations Three 
hundred and sixty papers, every one of them valuable, were to 
be found under his name in the Royal Society catalogue of 
scientific papers From these contributions, however, he came 
back to the Natural History Museum, and he held that every 
subject of the Queen, in these islands or in the colomes, and 
every visitor to this country, must feel that he was benefited by 
the existence of that museum and by the splendid arrangement 
of its contents 
Prof Huxley,  seconding the resolution, said that, if he 
mistook not, there were very few men living who had had 
occasion to follow the work of the remarkable man whose career 
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they had met to celebrate with more carefulness and attention 
@han he had done, It was a career remarkable for its length, 
fer the rapid nse to emmence, and the long retention of high 
position of the person who was the subject of ıt It was more 
than forty years ago since he, asa young mé@n, h@d occasion to 
look abroad upon the scientific world of Lofidon, m which he 
was then a complete novice, and to see whether, perhaps, in 
some small and insigngficant corner of ıt room might be found 
forhim At that®ime there were four persons whose names 
stood out amongst the first m the galaxy of scientific men pf 
this cougtry ‘They were Sir John Herschel, Mr Faraday, Sir 
Chaises Lyell, and, last, though by no means least, the famous 
Hunterian Professor, Owen If he looked abroad amongst the 
hghts of biological science, with which he was prm- 
cipally concerned, there were Jéhannes Muller in Berlin, 
Milne Edwards m Paris, Von Baer in St Petersburg, 
but for quantity, general excellence, and vanety of work 
there was no one who could be regarded as the superior 
of Owen Itgwas a common impression that Owen was the 
successof and continuator of Cuvier, and that was largely true 
„The memoirs on the pearly nautilus, og the marsupials, on the 
anthropoid apes were fully worthy of the author of the 
“ Memorres sur les Mollusques” or the ‘Leçons d’Anatomie 
Comparée,” while the ‘* Ossemen fossies” had a full equivalent 
ın the vast series of papers upon fossil remains, contained in the 
publications of the Royal, the Geological, and the Palæonto- 
graphical Societies But ıt was also to be remembered that, in 
another field, Owen was the successor and continuator of the 
school to which Cuvier was most vehemently opposed—that of 
St Hilarre and Oken The remarkable contributions to mor- 
phology embodied .n the works on the archetype of the verte- e 
brate sheleton and on the nature of limbs were able develop- 
ments of speculative views of another order than Cuvier's 
Readers of Goethe would remember that he thought the 
news of the contioversy between Cuvier and St Hilaire far 
more interesting than that of the Revolution of July§ which 
broke out about the same time Whether that was a just esti- 
mate of the relative 1mportance of things or not might be left an 
open question , but it was the peculiai irony of history to show 
us in so many quarrels that right and wrong were on both sides 
And m this particular controversy 1t had turned out that the 
right lay neither with Cuvier nor with St Hulaire, but partly 
with both and partly with a third party, which at that time 
hardly extsted Whatever might be the ultimate verdict of 
science in this particular matter, there could be no doubt that it” 
was a distinct aid to progress to have one view of the case stated 
and illustrated with the unrivalled wealth of knowledge which 
Owen brought to bear upon it If history confirmed, as he 
believed ıt would, the estimate of the broad features of Sir 
Richard Owen’s work, which he had suggested, then it would 
justify them in endeavouring to preserve the memory of the 
great results achieved by his stupendous powers of work, his 
remarkable sagacjty ın interpretation, and his untiring striving 
towards the ideal which he entertained 
The resolution was then put and agreed to unanimously, as were 
also those which followed 
The Duke of Teck moved —‘ That the memorial shall con- 
sist primarily of a marble statue which shall be offered to the 
Trustees of the British Museum to be placed in the hall of the 
Natural History Museum ” Huis Royal Highness said,—There 
1s no doubt, ın my mind at least, that this would be the most 
appropriate place and the most appropriate form ın which to 
erect the likeness of our admired friend It 1s, so to say, his 
second home, the home of his later labours and no better place 
could be found Besides, I think it 1s a very nice idea that 
every one who enters the hall should see first of all the man to 
whom we owe this inheritance Others have said so much about 
Sir Richard Owen that it 1s needless for me to go over the ground 
again As all of us know so well, what he has been and what 
he has done will remain ın the minds of all who survive him, 
and, therefore, I will only say that in my opinion the hall, which 
91s a very fine interior, of the Natural History Museum should be 
the place where the memorial of this great man should be 
erected 
Sir William Flower, m seconding the resolution, said that 
having twice in his hfe succeeded Sir Richard Owen, he had had 
special opportunities of judging of his work, and he might, 
therefore, be expected to say something about the general thar- 
acter and extent of that work on the present occasion, but after 
what had been said in the mtroductory remarks of His Royal 
Hoghness, and the speech of Prof Huxley, than whom no one 
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was more competent to give an opinion upon the scientific side 


of the question, there was no necessity for d8ing so He could 
, not refrain, however, from speaking upon one pomt Amorfg 
the various chgractgnsttcs of Sir Richard Owen, one of the most 
remarkable was his untiring industry, which enabled him to pro- 
duce an amount of work which was truly prodigious It could 
hardly be expected that such a vast series of memoirs on so 
many diverse subjects, as that which he had 
world during his long life, could all be equal 1n quality, or that 
the merits of some of them should not have been the occasion 
of controversy He would only refer to one instanct of thi» 
kind As long ago as 1837, Sir R Owen redd a 
paper before the Society in whose rooms they were now 
assembled, which was published im the Philosophical Trans- 
actions, and in which” certain remarkable characteristics 

were stated to exist ın the brain of marsupial animals, widely 
f distinguishing them from other members of the class to which 

they belong The conclusions apparently established by thas 

paper were generally acceptede for nearly thirt yearg, but in 

1865 another memoir was read before the same soceety, and 


also published in the @hilosophical Transactions, in which ae 


different view was taken both of the nature of the structural 
peculiarities and of their significance m classification The 
views of the author of this second paper have generally found 
favour until within a few months since, when an independent 
investigafion of the subject, carried on with all the improved 
methods of modern research, by Dr J Symungton, has resulted 
ina declaration in favour of the accuracy of Owen’s original 
description and conclusions These observations may still re- 
quire confirmation by others, but as he (Sir W Flower) was 
` ‘the author of the second paper, he considered ıt only fitting 
that he should, at a meeting assembled to do honour to the 
memory of the great anatomist, from whom, on this point, he 
had differed so long, call attention tothem He thought this 
the id contribunon he could make to the object for which they 
had gathered together 
Dr P L Sclater suggested that, in addition, a memorial 
catalogue of the late professor’s writings should be issued, with a 
portrait and biographical memoir 
Sir James Paget moved that a committee be formed to carry 
out the preceding resolutions It would be :mpossible, he said, 
to have any better evidence that the resolutions just passed were 
nght than the number and position of those who had offered to 
„Serve on the committee, for there was never a more representative 
list Headed by the Prince of Wales, the Duke of Teck, the 
Archbishop of Canterbury, and the Lord Chancellor, ıt con- 
tained nearly 150 of the most prominent workers 1n all branches 
of science and many who were the best judges of the influence 
of science on the general well-being of the nation He was the 
oldest person present who had worked with Sir R Owen, and 
could remember him on entering St Bartholomew’s Hospital as 
a student in 1834 He could testify to the influence Owen had 
exercised m promoting the study of science by showing to all 
around him how keen his delight was in it, and how ain itself 
alone it might be a sufficient reward He resisted all tempta- 
tions to leave science, though he might have been a very successful 
medical practitioner, and he was one of the first by whom the 
real reform of sanitary matters was begun 1n this country 
Sir J] Evans briefly seconded the motion 
Sir A Clark moved—‘‘ That the following list of gentlemen 
constitute the executive committee His Royal Highness the 
Prince of Wales (chairman), His Serene Highħess the Duke of 
Teck, the President of the Royal Society, the President of the 
Royal College of Physicians, the President of the Royal College 
of Surgeons, the President of the Linnzan Society, the Presi- 
dent of the Zoological Soctety (treasurer), Sir John Evans, Prof, 
Michael Foster, Dr A Gunther, Prof Huxley, Sir F Leigh- 
ton, Sir James Paget, Dr P L Sclater, Mr W Percy Sladen 
(secretary), Lord Walsmgham, Mr A Waterhouse, R A, and 
Mr Henry Woodward” Sir Andrew remarked that this 
memorial movement reminded them that nations no more than 
individuals can live by bread alone Material prosperity did 
not constitute the true abiding lıfe of a nation , ıt was necessary 
that ıt should hve by ideas and the nation honoured those who, 
like Owen, communicated new ideas which spurred others to 
new courses of activity 
Mr T Bryant, in seconding the motion, said the College of 
Surgeons felt the loss that science had sustained ın the death of 
him who unquestionably was the grand expounder of John 
Hunter and who, more than any one else, demonstrated the 
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value of the materials John Hunter lêft behind hım, He did 
more than any one else to call the attentiop of the scientific 
world to the mu$eum in Lincoln’s Inn, and by additions to it 
to make it what itis More than that, at a time when com- 
parative anatomy and biological studies were little thought of 
he called attention to the value of them, the necessity for them, 
and the pleases they would yield As a young man he 
attended Owen’s lectures, and felt the full force of his quet 
enthusiasm, wch was altogether ingependent of the materials 
embodied ın the lectures 

Lord Playfair, m supporting the motion, said that he was the 
last surviving member of the Health of Towns Commussion of 
1844, upon which he was brought into contmual intercourse 
with Sir R Owen, and therefore he knew how much Sir Richard 
had at heart the advancement of sanitary science This interest 
in it he maintained throughout kis whole career He lived close 
to Sir Edwin Chadwick, and although no two men could be 
more unlike, they were most intimate friends, and were con- 
stantly discussing how to advance the health ofthe nation When 
pe Riclfard returned Trom his interesting expedition to Egypt 
e told the speaker that he had come back in an unforgiving 
spir towards Moses, because though skilled inthe learning of 
the Egyptians, and having derived his chief commandments from 
those of that ancient race, he missed oneimportant one, *‘ Thou 
shalt not pollute rivers”? Owen, hke Prof Huxley, exercised 
great influence ou‘side the Komam of science Prof Huxley 
had benefited the education of the country, and Prof Owen had 
considerable influence ın improving the samtary condition of 
the country 

Sir W Flower read a first list of donations, headed with one 
of £25 by the Prince of Wales 

Sir Henry Acland moved, and Prof Michael Foster seconded, 
a vote of thanks to his Royal Highness for consenting to be- 
come chairman of the committee, and for presiding on the 
present oecasion 

The Prince of Wales, m responding, said,—I beg to return 
amy warmest thanks to my kind and valued old friend, Sir 
Henry Acland, for the way he has proposed, to Mr Michael 
Foster for the way in which he seconded, and to you all for 
the kind manner in which you have received this resolution 
It has indeed been a labour of love to me to day to preside on 
this very interesting occasion, and I think ghat it has seldom 
been my good fortune to listen to more interesting or eloquent 
addresses than those which have fallen from the lips of those 
eminent gentlemen who have spoken Nobody will take a 
deeper mterest in the carrying out of this memorial of our 
lamented friend Sir Richard Owen than myself, and most 
sincerely do I hope that the great work that 1s to adorn the 
Natural History Museum will be worthy of a great sculptor 
and of the great man that it represents 
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Bulletin de ? Académie Royale de Belgique, Nos 9 and 10 
Classe des Sciences—-On some new Calzgzder of the coast of 
Afiica and the Azores Archipelago, by P J van Beneden —On 
an optical atmospheric phenomenon observed ın the Alps, by F 
Fole (see Notes) —On a state of matter characterised by the 
mutual independence of the pressure and the specific volume, 
by P de Heen Itis easily shown that the density of saturated 
vapour at the critical temperature 1s variable, and depends, at 
constant pressure, upon the proportion of liquid enclosed in the 
tube Experiments were made in order to decide whether this 
independence of pressure and volume was shown also at other 
temperatures The liquid chosen was ether, and the volume of 
liquid and vapour contained ın a sealed tube was read by means 
of acathetometer <A series of results showed that during con- 
densation by pressure the density of unsaturated vapour was 
greater than that of saturated vapour, or that the specific volume 
increased with the pressure This is an experimental verification 
of Piof James Thomson’s pseudo gaseous state of matter —On 
the most complete reduction of variant functions, by Jacques 
Deruyts —-Ex-meridian observations made at the Royal Ob- 
servalory of Belgium from March to October, 1892, by L Niesten 
and E Stuyvaert —On a new fluorine-derivative of carbon, by 
Frédéric Swarts This 1s a liquid, of the formula CCI,F, 
boiling at 24° 7, insoluble in water, and unaffected by sulphuric 
and nitric acids Its density 1s 1 4944 , an alcoholic solution of 
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potash destroys ıt gradually, forming potassium chloride, fluoride, 
and carbonate It*was obtaimed by treating carbon tetrachloride 
with a mixture of antimony trifluoride and bromgne in equal 
molecular proportion? It ıs notable that the browmofluoride 
produced by the mixture acts not as a bromising but a fluorising 
agent — On a simplification of some of Te#a’s experiments, by 

Schoentjes Like some recent workers in England, Prof 
Schoentjes has found that most of the experimengs can be pro- 
duced, although with less€r intensity, without the bobbin 
immersed in oul, the discharge exciter, and the condenses, simply 
by the fist Rhumkorff coil, whose dimensions need not exceed 
7 x 17cm —On a process of sterilisation of albumin’ solutions 
at 100°C , by Emile Marchal Albumin cen be easily sterilised 
at 100°C , without coagulation, by first adding o 05 gr per litre 
of borax, or 0 005 of ferrous sulphate in a 2 t® § per cent 
solution, or 4 to 5 gr nitrate of urea per litre of 10 per cent 
solution The ‘‘imcoagulable albumin” thus obtained 1s per- 
fectly suitable for cultivations 
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Lonpon Ss 
Royal Society, November 24, 1892 —'“ Memoir on the 
Theory of the Compositions of Num@rs,” by P A MacMahon, 
Maor RA, FRS rot 
In the theory of the partitions of numbers the order of 
occurrence of the parts 1s immaterial Compositions of num- 
bers are merely partitions m which the order of the parts 1s 
essential In the nomenclature I have followed H J, S 
Smith and J W L Glaisher What are called ‘‘ untpartite”’ 
numbers are such as may be taken to enumerate undistinguished 
objects ‘‘ Multipartite” numbers, enumerate objects which are 
distinguished from one another to any given extent ,eand the 
objects are appropriately enumerated by an ordered assemblage 








& integers, each integer being a unipartite number which speci- 
fies the number of objects of a particular kind, and such 
assemblage constitutes a multipartite number The Ist Section 
treats of the compositions of untpartite nunfbers both analyti- 
cally and graphically The subject 1s of greft simplicity, and 
is only given as a suitable introduction to the more difficult 
dheory, connected with multipartite numbers, which ıs deve- 
loped ın the succee@ing sections 
‘ The investigation arose in an interesting manner In the 
theory of fhe partitions of integers, certain partitions came under 
view @hich may be defined as possessing the property of ın- 
volving a partition of every lower integer in a umque manner 
These have been termed “‘ perfect partitions,” and it was 
ecurious that therr enumeration provet to be identical with that 
of certain expressions which were obviously ‘‘ compositions” of 
multipartite numbers 

The generating function which enumerates the composition 
has the equivalent forms— 
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ing to ascending powers 
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The previous generating function may, by the ‘addition of the fraction 4 and the substitution of sjaj, 592 &c , for ay, a, &c, 
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and hence these two fractions, 1n regard to the terms in their expansions which are products of powers of s,a), Sot, 


This fact 1s proved by means of the identity— 
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where 
Se = sk(20, + + 2ak + aeti t + On) = Se(An + 20x), 
and the summation 1s in regard to every selection of ¢ integers from the series be 
I, 2, 3) n, 4 


and z takes all values from ¥ to # ~ 1. 
This remarkable theorem leads to a crowd of results which are 


interesting in the theory of numbers 


The geometrical method of ‘trees ” finds a place, and, lastly, there 1s the fundamental algebraic identity— 
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which reduces to that formerly obtamed when & 1s given the special value 2 - 
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Chemical Society, December 13 —My W Crookes, Vee- 
President, in the chair —The Stas Memorial Lecture, by J, W 
Mallet, was read (see this vol p 248) 


Decembér 15°—Dr W J Russell, Vice-President, in the 
char ~The following papers were read —The identity of 
caffeine and theine and the interactions of caffetne and auric 
chloride, by W_R. Dunstan and W F J Shepheard Variqus 
physiologists, have concluded that differences exist between 

etheine from tea and caffeine from coffee , the authors have com- 
pared the products from the two sources, and consider that their 
identity 1s beyond question The differences in phySological 
action observed by Mays, Brunton, and Cash can only mean 
that the alkaloids employed were either impure or administered 
under non comparable conditions On heating an aqueows 
solution of caffeine aurichloride, a yellow precipitate of auro- 
chlorocaffeine CgH,(AuCl,)N,O. separates , the production of 
this substance 1s better explained by Medicus’ formula for cafeme 
than by that of E Fischer.g—Studies on isometic,cange, 1 
Orthoxylenesulphonic acids, by G T Moodyg I 2 3- 


orthoxylenesulphoniceacid, when heated at 115-120" in a current 


of dry air, undergoes quantitative conversion into the isomeric 
1 2 4sulphontcacid The former acid 1s prepared by sul- 
phonating dibromorthoxylene and reducing the resulting dibrom- 
orthoxylenesul phonic acid with zinc dust and sodium hydroxide 
A nuniber of derivatives are described —Studies on isomeric 
change, 11 Phenetoilsulphonic acids, CsH,(OEt)SO,H, by G 
T Moody Bromophenetoilsulphonic acid, prepared by 
ethylating parabromophenol and sulphonating the bromophenet- 
oil so obtained, ıs readily reduced by zinc dust and sodium 
hydroxide with formation of orthophenetoilsulphonic acid The 
latter ıs completely converted into the isomeric parasulphonic 
acid on heating for several hours at 100° Lagars observations, 
contradicting the author's previous results, are shown to be 
erroneous —Formation and nitration of phenyldiazormide, by 
W A Tilden andJ H Millar Phenyldiazoimide, N; Ph, 15 
readily obtained by the interaction of nitrosyl chloride and 
phenylhydrazine in glacial acetic acid solution, on nitration 1 
yields about two-thirds of 1ts weight of the paranitro-derivative 
(mp 74°) Nuitrophenyldiazoimtde ts a convenient source from 
which to prepare diazommide —-The production of naphthalene 
derivatives from dehydracetic acid, by J N Collie The 
author concludes that the yellow substance which he has 
previously obtained by the condensation of diacetylacetone (see 
this vol p 238) 1s probably formed in accordance with the 
following equation — 











Me C CH C CH C.Me 
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This substance gives a diacetyl derivative which on distillation 
with zine dust yields atrimethylnaphthalene The condensation 
product closely resembles the acetonaphthols prepared by Wilt 
and Erdmann —A new synthesis of hydrindone, by F S 
Kipping Contrary to the statement of Hughes, hydrindone 
may he easily prepared in large quantities by the action of 
aluminium chloride on phenylpropionic chloride, 50-60 per 
cent of the theoretical yield 1s obtained, the reaction being repre- 


so? by the following equation Ph CH, CH, COCI = 
CHAN, 
Ph co poss + HCl The ketone prepared in this way 3s 


identical with that obtained from other sources by several 
chemists , its hydrazone, hydroxime and a nitro-derivative 


are described On heating hydrindone with mode- 
rately concentrated sulphuric acid a condensation pros 
duct, C,gH 0, is obtained, it forms yellowish plates 


melting at 141 §-1425°. Phosphonc anhydride converts 
hydrindone into a yellow crystalline substance, which ts 
apparently identical with the hydrocarbon of the empirical com- 
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position C,H, which the author has previously obtained by the 
action of phgsproric anhydride on phenylpropionic chloride — 
The resolution of methoxysuccinic acid into us optically active 
components, by T Purdie and W Marshall Synthetical methoxy- 
succinic acid can be resolved into its optically active constituents 
by crystallisation gf the acid cinchonine salts, the salt of the dextro 

acid being less soluble in water than that of its levo-isomeride 

The separatjon effected in this way 1s, however, only partial, 
the metallic salts obtained after removal of the alkaloid being a 
mixture of the active and inactive compounds , by taking advant- 
age of the fact that the inactive calcium or acid potassium salt 1s 
less soluble ın water than its active 1someride, the optically 
active acids may we isolated The active acids have a specific 
rotatory power o” about 33° 1n 5-10 per cent aqueous solutions 
and melt æ 88-90", whilst the inactive acid melts at 108° The 
rotation of the normal ammenium or potassium salt ıs of the 
same sign as that of the parent acid, the rotation of the calcium 
or barium salt is of opposite sign to that of the acid, but varies 
great]y with chapge of concentration The rotation of the 
barmm salt charges sign in very delute solutions —Optically 
active ethoxysuccinic acid, by T Purdie and I W Walker If 
fed with nutritive mineral salts the spores of Penzcel/azem glaucum 
flourish in asolution of inactive hydrogen ammonium ethoxy- 
succinate and consume the levogyrate acid, leaving the dextro- 
acid unaltered On cyystallising the cinchonidine salt of the 
active acid, a separatfOn into the Jævo- and dextro modifica- 
tions may be effected, and the oppositely active acid ammonium 
salts prepared in this way resemble that obtained by means of 
Penicillium glaucum Close parallelism exists between the 
methoxy- and ethoxy-succinates, with respect to optical activity 

—The formation of benzy ldihydroxypyridine from benzylglutac- 
onic acid, by S Ruhemann Ethyl benzylglutaconate slowly 
dissolves at 100° in concentrated aqueous ammonia, yielding a 
solution, from which acids separate benzyldihydroxypyridine 

This substance exhibits both basic and acid properties and melts 
at 184° —The action of nitrous acid on 1 a-amido-2-8 naphthol , 
a correction, by R Meldola The author agrees with the 
statement of Grandmougin and Michel that §-naphtha- 
quigone results from the interaction of mitrous acid and 
I-a amido-2 B-naphthol —Note on the action of phenylhydra- 
zine on mono- and di-carboxylic acids at elevated temperatures, 
by W R Hodgkinson and A H Coote, On distilling a mis- 
ture of phenylhydrazine and phenylacetic acid m equivalent 
proportion, benzene, aniline and a liquid of the composition 
Cy,H,,0, distil over , nitrogen and ammonia are also evolved 

As has been previously shown, the hydrazide of the composition 
Ph CH, CO NH NH Phisthe first product of the re- 
action , on distilling this substance, NII NH'is spht off, and 
reduces the phenylhydrazine present to aniline and benzene 

Somewhat simular reactions occur in the cases of orthotoluic, 
phenylpropionic, and succinic acids, and are now under mvestt- 
gation 


SYDNEY 
Royal Society of New South Wales, September 7, 1892 
—Prof Warren, President, in the chair —Paper read The 
effect which settlement ın Australia has produced upon the 
indigenous vegetation, by A G Hamilton [Part I] 


October § —Prof Warren, President, m the chair —The 
second part of paper on the effect which settlement in Australia 
has produced upon tndigenous vegetation, by A G Hamilton, 
was read, after which the society’s bronze medal and a cheque 
for £25 were presented to the author 


November 2 —Prof Warren, President, in the chair —Dr 
William Huggins, F.R S, was elected an honorary member of 
the Society The following papers were read —Prelminary 
note on hmestone occurring near Sydney, by H G. Smith — 
On a cyclonicstorm near Narrabri, by H C Russell, FRS 
—Some folk-songs and myths from Samoa, translated by the 
Rev G Pratt, with introduction and notes by Dr John 
Fraser. 


Paris 


Academy of Sciences, January 16 —M de Lacaze-Duthiers 
m the chair ——Swimming movements of the ray-fish, by M. 
Marey ‘These were investigated by means of chronophoto- 
graphy, ten exposures being made per second The fish was 
fixed in position by the head and tail, and the views were taken 
from the front and the side respectively, the fins being left free 
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to move The photographs show the successive phases of one isnot specially local&ed It 3s 1n all cases independent of the 


entire motion of the fins, which consists of a wave-like motion 
beginning in front Shortly afte: the antertor portion has been 
lifted ıt 1s depressed, th motion being meanwhile propagated 
to the lateral portions, and growing in amplitude as the fin grows 
ın breadth Just before the movement dies dht near the tail the 
process recommences in front The periodic time way 08 
seconds The photogiaphs ghow a striking likefess to those 
obtained by chronophotography applied to the flight of birds 
M Marey intends to study the mechanical effect of thé action 
of the fins upon the water, also by theeaid of photography — 
Microscopic researches on the contractility of the blood-vessels, 
by M L Ranvier The pericesophagian mefnbiane of the frog 
was placed on the disc of the slide-cell in one or two drops of 
peritoneal serum It was kept exfended by a planum ning , 
electrodes of tinfoil were placed n connection, and a cover glass 
was fixed ove: the whole with paraffin Thus mounted, the 
smooth muscular fibres and the internal elastic sheath are well 
seen On connecting theinduction coil witk the electrodés, the 
muscular fibres contract as soon as the current 1s strong enough 
At the same time, the folds of the internal sheath become mose 
pronounced and finally touch, thus effacing the passage through 
the small artery On breaking the current, the artery gradually 
regains its original diameter Ifthe current 1s not sufficrently 
strong for producing a regular contrad®on, some of the segments 
contract, while others are at rest But the zone of contraction 
is never displaced, and, ifinterrupted, will reappear at the same 
place on reestablishing the current. Nothing corresponding to 
a peristaltic motion can be produced by direct electrical 
excitement In none of the experiments, even with the strongest 
currents, was it possible to detect any signs of contraction in the 
capillaries —On the sum of the logarithms of the first numbers 
not exceeding x, by M Cahen —On differential equations of a 
higher order, the integral of which only admits of a finite aumber 
of determinations, by M Paul Pamlevé —On linear differential 
equations with rational coefficients, by M Helge von Koch — 
Electric waves in wires , depression of the wave propagated in 
conductors, by M Birkeland (see Wredemahn’s Annalen, ab- 
stract) —On the minimum perceptible amount of light, by M 
Charles Henry ‘lhs was estimated by Aubert at sith of 
the light of the full moon This 1s about a thousand times 
too great, as proved ify some measurements made with the zinc- 
sulphide (phosphorescence) photometer previously described. 
The corrected formula for the rate of Joss of luminosity of the 
sulphide 1s 2° (Z — 18 §)=1777 8, which agrees even with the 
longest observations, and is theoretically justified by M Henri 
Becquerel The minimum perceptible amount of hight was 
determined by noticing the time at which the eye, previously 
kept m the dark for one hour, could only just distinguish the 
light emitted by the phosphorescent substance, taking care to 
test for illusions by the successtve interposition of ground-glass 
screens ‘The time thus found was four hours, giving an amount 
of light of 29x 1079 standard candles at rm If the eye 1s 
previously kept in the dark during varying periods, the mini- 
mum varies inversely as the square of the time during which it 
1s kept dark,-On phosphorescent sulphide of zinc, considered 
as a photometric standard, by the same Careful tests showed 
that the light emitted by zinc sulphide at a given instant 1s 
mdependent of the distance of the illuminating magnesium 
ribbon, of the time of illumination, and of the thickness of the 
layer, and 1s also uniform in samples prepared under different 
conditions, thus exhibiting all the requisites of a secondary 
hotometric standard -On an acid plato nitrite of potassium, 
yM M Vézes.—Decomposition of chloroform in presence of 
iodine, by M Besson --On some ethers of homopyro- 
catechme, by M H Cousin,.—On the determination of phos- 
phorus in iron and steel, by M Adolphe Carnot The new 
method, based like most others on the employment of am- 
monium molybdate, differs from them in the mode of separation 
of the silicon, which 1s effected by sulphuric acid, in the 
process of destruction of the carbon compounds, brought about 
by chromic acid, and ın the nature of the final compound, 
which is not magnesium pyrophosphate, but dry phospho- 
molybdate of ammonia, which only contains 1 628 per cent of 
phosphorus, thus ensuring a greater accuracy m the quantita- 
tive estimation —Losses of nitrogen in manure, by MM A 
Muntz and A Ch Girard — Researches on the localisation of 
the fatty oils in the germination of seeds, by M Eugène 
Mesnard It appears that, except ın the grasses, the fatty oil 


NO. 1213, VOL. 47] 


slafca and the glucose, but ıt appears superposed upon the 
albuminoid materials in the reserves of npe segds, , 


BERLIN 


*Physical Society, “December 16, 1892 —Prof Kundt, 
President, ın the chair —Dr Lummer spoke on the prins 
ciples involved in the use of half shade polarimeters He showed 
that thegdifference ın brightness of the two halves of the field of 
the instrument depends first on the angle between the two 
polarising prisms, the less this ıs the greater being the difference 

roduced by a minimal rotation of thesanalyzer, and secondly on 
the power of perceiving minute differences of brightness In 
connection with the latter he had made some changes in the 
Lappich instrument which presented some distinct advantages 
—-Ptof Goldstein gave an account of some experiments made 
many ye&rg ago, but not yet published. He first dealt with the 
lelight which? appears at the anode, and which, as compared with 
tĦat of the kathode, has as yet been but Ifitle investigated As 
1s well known, a kathode consisting of two metals emits rays of 
different brightness from its two parts, thus for mstance the 











aluminium emits brighter rays than does the stlver When this 
electrode 1s used as an anode, the reverse holds good, masmuch 
as the anodic light of silver 1s brighter than that of alummium 

The difference is, however, only observed in rarefied oxygen, 
and does not exist in a hydrogen tube, and 1s hence due to 
oxidation of the silver The second set of experiments dealt with 
Crookes’ supposed rectprocatory deflection of kathodic rays of 
similar direction The speaker had shown, by shielding one of 
the electrodes, that the deflection 1s apparent, not real The 
change in the path of the kathodic radiation 1s due entirely to the 
effect of the second electrode upon the rays emitted by the 
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TROPICAL AGRICULTURE 


A Text-book of Tropical Agricultum By H A Alforde 


Nicholls, MD, FLS, CMZS, with illustrations, 
pp 312 (London Macmillan and Co, 1892) 


HIS text-book 1s the English editton of a worl® that 
has already received high commendation from the 
Government of Jamaica* The Government of this now 
prospeious colony, in pursuance of a policy (which may 
well be followed by other colonies) offered a premium of 
one hundred pounds for the, best text-book, of Tropical 
Agriculture adapted for the use of colleges anĝ fugher 
schools in the colony The award was made to Dre 
Nicholls’s manuscript, and after the publication of the 
work in Jamaica it was adopted also as a text-book by 
the Government of other colonies, so that its value has 
been practically estimated beforehand The author’s 
qualifications for the task he has undertaken may be 
gathered from the following — 


“ Twelve years ago, when he had to direct his attention 
to tropical agriculture, there was no practical book that 
he could turn to for help in all the difficulties that were 
constantly cropping up in his path Knowing, therefore, 
the obstacles that usually beset the inexperienced planter 
who 1f not content to follow the old grooves of unscten- 
tific agriculture, the author has so written the second part 
of this book as to afford the information he needed greatly 
in his own planting novitiate This has rendered it 
necessary to enter into details, which to the experienced 
agriculturist may appear superfluous, but the book 1s 
seally intended as a guide to the young and unlearned to 
whom such details are likely to be of essential service” 


As an introduction to tropical agriculture this book 
supplies a want long felt There are several works of a 
technical character treating of old and well-established 
industries such as sugar, tea, coffee, cacao None of 
these, however, could be adopted as text-books ın schools 
Indeed they all presuppose such a close acquaintance 
with the principles and terminology of tropical agricul- 
ture that they appeal to a very limited class of readers 
Hitherto, tropical agriculture, to a large extent, has 
borrowed most of its methods from the agriculture 
of temperate climates and adapt them, as well as it 
could, to the very different circumstances of the tornd 
zone The result has been by no means satisfactory In 
tropical regions effects follow cause sọ rapidly that 
methods admurably adapted to the cold, sluggish 
climates of northern countries are most Injurious 
when too closely followed in the tropics As instances 
we may cite the serious effects on climate following the 
extensive cutting down of forests, and the wholesale 
washing away of surface soil from land under per- 
manent cultivation by the destructive influences of trop- 
icalrains The merit of Dr Nicholls’s book lies in the 
fact that its precepts are directly based on his own 
experience, and he appeals so effectively to the intelli- 
gence of his readers that they cannot fail to be instructed. 
The work 1s divided into two parts —Part I deals with 
the elementary principles of agricultural science and dis- 
cusses amongst other subjects the origin and composition 
of soils, the nature of plant life, the controlling influence 
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of climate, the action and constituents of manures, the 
1otation of craps, the drainage of souls, wrrigation, tillage 
operations, pruning, budding, and grafting In Part II 
there ıs treated the application of these principles to some 
of the chef of the warious cultivations undertaken in tropi- 
calcoyntries As examples we may mention that there 
are detailed Accounts given of ghe methods found most 
successfyl in the cultivation of coffee, cacao, tea, sugar- 
cane, fruits, spices, tobacco, drugs, dyes, tropical cereals, 
and such food plants as cassava, arrowroot, yams, sweet 
potato, tamia (Calécasza) 

The boole 1s intended also, according to the preface, 
to be of service to peasant’ proprietors, owners of small 
estates, and to those [European] settlers who from time 
to timg may wish to make their homes in the tropics 
Qt 1s just these people who are now building up the new 
prosperity of tke West Indies by means of what are 
called “ minor industries” or da petzte culture—which the 
French have found so remunerative ın many of their 
colonies To guide andgmstruct the mass of small culti- 
vators in the West Indies has been the dream of the 
most enlightened Governors, such as Sir John Peter 
Grant, Sır Anthony Musgrave, Sir Wiliam Robinson, 
and others that have ruled there for the last thirty years 
The intelligent settlers of European origin can very well 
take care of themselves but the mass of the small culti- 
vators age black people They have, it is true, received 
some education, and they are not wanting 1n intelligence 
jein regard to what concerns their own interests, but their 
methods of cultivation have, hitherto, been of the rudest 
and fhost destructive description They crop the land 
year after year without any manuring, and when it 1s 
thoroughly exhausted they move on, yhen they can, to 
fresh land, and treat that in exactly the same way Thus 
mn the black man’s system of cultivation the rotation is 
of land, and not of crops, and the future has to take care 
of itself This 1s a relic of the times of slavery, when 
the negroes were allowed as much land as they cared 
for—out of reach of sugar cultivation—to grow provisions 
for theirown subsistence It is now necessary to change 
the whole character of the black man’s cultural methods, 
or the rich and fertile lands still left ın the West Indies 
will be absolutely rumed Generally only the lowest class 
of negroes have hitherto been attracted to field work The 
education given to these people ıs responsible for 
something of this result, for ıt leads them, in too many 
cases, to regard labour ın the field as degrading, and 
almost a return to a state of slavery The sharper and 
more intelligent boys, when they leave school, are drawn 
away to seek a precarious existence as clerks in stores or 
as small shopkeepers, where they seldom do more than 
copy the weaknesses and vices of the whites, while, 
according to our author, 1f they took to the land, and had 
a night understanding of agricultural;methods, they ‘need 
never despair of becoming prosperous” In the more 
advanced colonies, such as Jamaica, there 1s a disposi- 
tion to establish industrial schools and train the younger 
generation ın approved methods of cultivation, and lead 
them to regard the tillage of the soil as a mote honourable 
and remunerative occupation than petty trading We may 
hope that the claims of industrial education will become 
more widely recognized, not only in the West Indies but in 
all our tropical colonies where native races have to be dealt 
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with In the meantime*colleges and schools must, prepare 
competent instryctors for the work, and for both teacher 
and taught this book ıs an admirable starting-point In 
it the whole field of small industries 1s well covered, and 
the language ıs clearly expressed and well chosen As an 
example of the author’s treatment we find under manures 
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“The land must be regarded by the planter as a,bank in 
which he has opened an account Jf he continually draw 
cheques on the bank, and make no fresh deposit to meet 
the drain, he will sooner or later come to the end of his 
capital, and the same argument applies to the soil In 
cacao and coffee cultivation 1p the West IndMes, particu- 
larly on lands of peasant proprietors, one often sees the 
planter take away crops year after year, whilst he does 
next to nothing to make up for the heavy drain on the 
land , and then, aftes a time he finds ‘he gets ver} small, 
crops, and he thinks the fault les with the trees, or that 
the soil 1s not adapted to the cultivation, whereas the 
fault ıs entirely his own, as he has gone on taking away 
from the soil withoyt putting anything back” Again, “the 
great fault hitherto committed gy tropical planters has 
been the confining of their attention to one kind of cul- 
tivation on their land If several different crops were 
taken off alternately, as in a system of rotation, or grown 
in different parts of the land, where the soil and climate 
prove suitable, the planter would be in a much better 
position than heis now, for he would not ‘have all his 
eggs ın one basket?” 


It 1s noticed that the valuable services rendered to 
colonial industries by Kew and by the various botanical ın- 
stitutions in correspondence with Kew are fully recognised @| 
Further, the dedication of this first Text-book of Tropical 
Agriculture to Sir Joseph Hooker 1s a complimeht not 
only to his own distinguished services, but also to those 
of his father, for both in their day took the deepest ın- 
terest in the West Indies It must be gratifying to the 
late Director of Kew to learn “in the quiet of his retire- 
ment that the influence of his work lives on and bears 
fiut even in the far-away field” of the West Indies 
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CELLS THEIR STRUCTURE AND 


FUNCTIONS 


Die Zelle und Die Gewebe, Grundzuge der allgemeinen 
Anatomie und Physiologie Von Prof Dr Oscar 
Hertwig (Jena Gustav Fischer, 1892) 

EXT-BOOKS on Histology introduce the structure of 

the tissues to their readers by a chapter on cells, 

and the best treatises on Anatomy, either human or com- 
parative, usually devote some pages to the consideration 
of these, the most elementary of all the tissues. As so 
many important advances have been made of late years 
in our knowledge of the structure of cells and their con- 
tained nuclei, of the pioperties of protoplasm, of the 
division of nucle: and the part played by the nucleus in 
cell multiplication, and of the influence exercised by cells 
in the problems of hereditary transmission, the tıme has 
obviously arrived for the production of a treatise devoted 
to the description of the cell ın its various aspects, obser- 
vational as well as speculative No better expositor of 
the subject in all its bearings could be found than Prof 

Oscar Hertwig who has himself conducted important 

investigations on this branch of anatomy The book now 
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ġefore us treats of the general anatomy and physiology 
of cells, and is tobe followed by a second volume, in which 
the origin and physiological properties of the tissues are to 
be expounded, as well as their structure’ ü 

After a sketch of the history of the cell theory and of 


athe theory of protoplasm, in which, as ıs too often the 





case in Germafi text-books, the names of British ob- 
servers and authors are conspicuous by their absence, he 
defings “a cell to be a little clump of protoplasm which 
mcloses a specially-formed constituent, the nucleus, a 
definition which accords with those previously made by 
Leydig and Max Schultze He then describes at con- 
siderable length the characters of protoplasm, both ana- 
tomical and physiological, and the chemico-physical and 
morphological properties of the nucleus In a short 
sectionehe discusses the question, Do elementary or- 
*ganisms exist without nucler? z¢ Can you have little 
clumps of non-nucleated protoplasm pursuing an nde- 
pendent hfe? As is well known, Haeckel described 
organisms of this simple character, as cytodes, and 
gave Monera as an example, but Hertwig 1s disposed 
to think that such non-nucleated organisms have not 
been definitely demonstrated in the animal kingdom, 
and he quotes Butschli’s observations, which seem to. 
show that even ın such micto-organisms as Bacteria a 
differentiation of a nucleus from surrounding protoplasin 
can be distinguished 

Two important chapters are written on the movéments 
of protoplasm, of cilia, of flagella, of spermatozoa, on 
contractile vesicles, and on the irritability of protoplasm 
under the stimulus of heat, light, electricity and several 
kinds of mechanical and chemical irritants The fifth 
chapter 1s devoted to the consideration of the nutritive 
changes and formative activity in cells Illustrations are 
given of the power possessed by certain unicellular’ 
organisms of taking into their substance and digesting 
solid bodies of various kinds, and an account 1s appended 
of the important observations of Metschnikoff on 
phagocytosis 

Chapters six and seven are occupied witha description: 
of the multiplication of cells, their mode of division, and 
the method of {trtilization The process of karyokimesis 
is described at some length and in its various phases, im 
clear and precise language, and with an amount of 
illustration which enables the reader to follow without 
difficulty this complicated process The influence 
exercised by the nucleus, and the part which it plays i 
the process of cell multiplication, has now been put by 
the labours of many investigators on a basis of observation 7 
both as regards plants and animals, such as cannot be 
controverted, and the accuracy of the generalization 
made half a century ago, both by Martin Barry and John 
Goodsir, that young cells originate through division of 
the nucleus of a parent cell, has been amply established 

Dr Hertwig also recites observations which seem to 


show that the nucleus does more than act as a repro- 


ductive centre within the cell, but also takes a part in 
cell nutrition This function of the nucleus was also 
contended for by Goodsir, but during the period when 
protoplasm was regaided as the essential element in 
nutrition or secretion, the claim of the nucleus to take 
any share in this phase of cell activity was summarily put 
aside Recent observations have, however, shown that 


FEBRUARY 2, 1893) i 


oy 


NATURE ° 


4 


315 





clumps of protoplasm, removed from either a unicellul 
plant or animal, in which no nucleus 1s present, although 
capable of living, and retaining their irritability and 
power of movergent for some time, yet neither grow, nor 
form a cell membrane, nor have the same power of 
digesting bodies introduced into their substance, as 1s 
possessed by a clump of protoplasm witich has retained” 
the nucleus The nutritive activity of the protoplasm 
would appear, therefore, to be under the influenée gf the 
nucleus. 

The volume concludeg with a chapter on the cell ın its 


relation to theories of heredity The author, as 1s now» 


the prevailing opinion amongst biologists, contends that 
the nucleus 1s the conveyer of hereditary properties, and 
that the offspring ıs a mixed product of both its,pgrents, 
derived from the ovum and the sperm cell In the course 
of this chapter he discusses the views of Darwin, Spencer; 
Nagel, Weismann, and De Vries, and suggests the em- 
ployment of the term “Idioblasts” for the minute 
elementary particles, which Darwin called “ gemmules” 
in his hypothesis of pangenesis, and which he conceived 
to be capable of transmitting hereditary characters to 
succeeding generations 





THEORETICAL MECHANICS 


Elementary Mechanics of Solids and Fluids By A L. 
Selby, MA (Oxford Clarendon Press, 1893 ) 


AC a period when we are bound to recognize the 

influence exerted by the examinations of the 
various educational mstitutions and of those controlled 
by other more or less influential examining bodies, we 
may be excused, on the arrival of a new work, for stating 
whether or not, and to what extent, ıt 1s adapted to their 
requirements The book before us does not appear to 
have been intentionally written for examination purposes, 
and perhaps on this account it will be all the more wel- 
come Its purpose, however, 1s very distmct. It is 
intended for those students who are desirous of reading 
mechanics as an introduction to a study of physics So 
far, therefore, as its suitability for examinations 1s con- 
cerned, we can heartily recommend it to those who wish 
to qualify ın this particular branch of science, while at 
the same time it will be read with great benefit by that 
class of students who desire a thorough knowledge of the 
portions generally included under the head of Theoretical 
Mechanics 

In the study of such subjects as the book treats of, the 
amount of knowledge which the reader may have of 
mathematics will, to a considerable extent, be a measure 
of his success The author expresses a hope that an 
acquaintance with the elements of algebra and geometry 
will suffice , but, while not wishing to reduce the useful- 
ness of the book, but rather to direct ıt into proper hands 
in which it will be read with greater advantage, we think 
1t would be nearer the mark to say that a thorough know- 
ledge of elementary algebra and a considerable acquaint- 
ance with elementary trigonometry ale necessary 
Certainly the definitions of the trigonometrical ratios will 
be found in an appendix, but ıt will be far better if the 
student has lived with and used these for some time 

Possessing these requirements, he will appreciate 
and even admire the broad, yet concise nature 
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of the treatment generally; and with regard to this 
matter we may say that we are unacqyainted with any 
elementary teXt-book better calculated to create a desire 
for precise and full ideas, That thie 1s requisite for a 
study of physics perhaps more than any other subject, no 
one will deny 
Tht first chapter of the book ıs occupied with a con- 
sideration of Kinematics, and init will be found a careful 
expositfon of the displacement, velocity, and acceleration 
to which a body may "be subjected, due attention being 
drawn to what 1s necessary for a full representation of 
them The appendix following this contains some 
geometrical theorems and definitions for subsequent use. 
Then follow the usual chapters on the laws of motion, 
work, and energy, centre of gravity, moments of inertia, 
eand sifnple machufes A chapter on gravitation will be read 
with interest, preceded as itis by an explanation of some of 
the geometrical properties of the ellipse Kepler’s laws of 
planetary motion are dealt with, in addition to other 
relevant matters which pe not usually find their way into 
elementaty text-books 
The subject of elasticity also receives a somewhat more 
extensive treatment than ıs usually given toit. The various 
kinds of stress and strain which a body may undergo are 
explained, together with the relation between stress and 
strain At the end of the book we find what is included 
under the second head of the title The various principles 
and laws which refer to fluids, and some of the machmes 


4, and instruments which depend on them for their action, 


are enumerated gnd explained, while the interesting sub- 
ject ef capıllarıty has a separate chapter devoted to it 

To an appreciative reader it is a source of satisfaction 
to observe the care the author has exercised when deal- 
ing with the important matter of defirfitions and units— 
fundamental and derived A chapter on units and their 
dimensions 1s furnished at the end 

A good selection of examples, bearing on the matter 
treated therein, will be found at the close of the 
chapters 

Many portions of the book are characterized by a 
decided freshness of treatment, and we have little doubt 
that the careful reader will find many little pots which 
are satisfying, in that they tend to widen the somewhat 
restricted views he may have previously held, and these 
will be all the more apparent should his mind be of a 
mathematical turn GAB 


e 





OUR BOOK SHELF 


Magnetismand Electricity By R W Stewart. (London 
W B Clive and Co) 


THE book forms one of the University Correspondence 
College Tutorial Series, and is ‘primarily written for 
the use of candidates for the Matriculation, Intermediate 
Science, and Preliminary Scientific Examinations of the 
University of London” The author ıs evidently familar 
with the difficulties which usually occur to students, and 
the best portions of the book are those in which efforts 
are made to elucidate some of the more general errors 

The descriptions of apparatus and phenomena are, how- 
ever, generally rather short and meagre, while the dia- 
grams are frequently inadequate for a work of this sort 

Little ıs written to help the beginner to perform experi- 
ments for himself , ın fact, descriptions of many important 
instruments are omitted—for example, the Wheatstone 
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Bridge—and to studente having no access to a laboratory 
httle satisfaction will be given when told ‘The details 
of the constructibn and practical use ofethe different 
forms of Wheatstone’s Bridge used in the measurement 
of resistance are bést learnt in the laboratory, and for 
this reason we shall not give any further description of 
the arrangement ” . 

In many instances the student ıs driven through a 
mass of theory before hedas a fan idea of*the general 
phenomena, thus in the introductory chapter on, “ Cur- 
rent Electricity,” after a six-line description of a simple 
cell and current, over two pages are occupied in proving 
that the effects produced could be explained by the dis- 
sociation and procession of the hydrogen and oxygen 
atoms The work is generally remarkably® free from 
errors and misprints, but one occurs in the explanation 
just mentioned The attraction of zinc for oxygen is 
said to be much greater than that of the copper, while 
later the zinc is also aonsidered “to veel hydrogen ess” 
Here, and in many other instances, the words to be em- 
phasised are printed in italics Another mistake will be 
found on pp 168 and 169, where in comparing, by the 
method of oscillatioys, the field due to a magnet with that 


2 
of the earth, the author starts withthe equation IH n 


I nt 
3 
aE Ao, and reasoning correctly from this 
false hypothesis, he deduces false results, while the 
answer to Ex 8 on this part of the subject appears incor- 
rect Fig 13, p 201, 1n illustration of Oerstedt’s experi- 
ment, 1s not correctly drawn 
The arrangement of “calculations” and examples at 
the end of each chapter must prove extremely useful to 
students possessing beforehand an elementary knowledge 
of the general phenomena, and to such, rather than to the 
very beginner, the book may be commended H SJ 





instead of 


Manners and Monuments of Prehistoric Peoples By 
the Marquis de Nadaillac Translated by Nancy Bell 
(N D’Anvers) » (New York and London G. P. 


Putnam’s Sons, 1892 ) 

A BOOK summing up m a popular style all that 1s now 
known with regard to prehistoric man would probably be 
welcomed by a tolerably large class of readers. The 
present work does not quite supply the kind of summary 
that ıs wanted The author does not distinguish with 
sufficient clearness between the various periods with 
which he deals , he indulges too freely in talk of a vaguely 
moralising tendency , and some of his statements do not 
accord with the conclusions of the best authorities Speak- 
ing of the Round Towers of Ireland, for instance, he says, 
“ According to the point of view of different archzologists, 
they have been called temples of the sun, hermitages, 
phallic monuments, or signal towers” The reader is thus 
left to suppose that the question 1s still open, whereas all 
competent students of the subject accept the theory of the 
late Mr Petrie, a theory which the Marquis de Nadaillac 
does not even mention However, the author has presented 
a large number of interesting facts ın the course of his 
exposition, and there are occasional passages in which he 
brings out very well the attractive elements of some of 
the more fascinating departments of archeology 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinrons ex- 
pressed by his correspondents Nether can he undertake 
to return, or to correspond with the wieters of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice 2s taken of anonymous communications | 


Two Statements 


In a letter addressed to the Dazly Chronicle, dated January 
25, 1893, Prof Karl Pearson makes two statements respecting 
my opinions and grounds of action 
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“ As in society at large, so ın academic matters, his mode of 
suring progress iseunlimtted individual competition,” 
areal again 
“he is an individualist in all matters ”’ oro 
Seeing that ın an essay ‘On Admuuustrative Nihilism,” pub- 
lished twenty-two years ago , and m another on ‘‘ Government 
Anaichy or Regimentation,” published in 1890, I have done my 
festto combat the dectrfhe Prof Pearson attributes to me, I shall 
be glad to know what justification he has to offer for so grave a 
misrepresentation The purpose of it is obvious 
. T H Houxrey 
Hodeslea, Eastbourne, January 29. 


e A Meteor. 
THe following 1s taken from the Pretoria Weekly Press for 
January 7 ‘* A few evenings ago a meteor of unusual size and 


brithiancy was observed at Bloemfontein shooting right across 
the eastéra sky? It looked like # rocket of a greenish colour, 
and burst@n a shower of sparks in the south-east The spec 
tacle was much admired by those who wére fortunate enough to 
witness 1t ” 

This meteor, as seen ın South Africa, appears to have had 
many points in common with a similar one seen in England 
about the same time, and reported by several observers, in the 
daily Press W L DISTANT 


Purley, Surrey, January 31 





“Hare-lp” in Earthworms, 
P 


ATTENTION has recently been drawn by Prof A ndrews 
(American Naturalist, September, 1892) and myself (Sczence 
Gossip, 1892) to some abnormal conditions of life among the 
terrestrial annelids I have now to place on record a totally 
new appearance, which 1s, I think, very aptly expressed Ry the 
term ‘‘hare-lip” The worm which I have had under exam- 
mation presented the peculiarity figured below, and when alive 
and in motion suggested to my mind most forcibly the appear- 
ance which we associate with the name I have adopted 

The specimen in question belongs to the genus Allolobophora, 
m which genus, so far as my experience goes, almost all the 
abnoimalities are found The genus Lumbricus, it should be 
observed, 1s very seldom, if ever, known to present any of 
these peculiarities. Hitherto the Long worm (4 longa, Ude) 





à > 
Diagram of the anterior portion of green worm (A Wolobophora chlorotica 
Savigny), showing abnormal appearance of lip (47), peristomium (fer) 
and three succeeding segments, seen from above, and enlarged y 


has been most prolific of bifurcated heads and tails, Now we 
find the Green worm (4 chlorotica, Savigny) yielding new 
features for study The peculiarities which have presented 
themselves in former times have usually taken the form of a 
second head or a supernumerary tai] In this instance there is 
no off-growth, however, but merely a maiformation of the 
anterior segments One might have supposed that the pecu- 
hanty was due to accidental causes It would have been easy 
to suppose that the head had been split, and then the wound 
had healed, leaving a seam down the middle I observed 
however, that each of the three specimens of the Green worm 
which I received from Cork (Ireland) showed some abnoimal 
feature, and there were other peculiarities in this particular 
specimen which indicated that we had to deal with a congenital 
| rather than an accidental condition of things 
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As this ıs the first occasion on which such a peculanty hag 
been recorded or figured, I prefer to leave dil speculation as to 
the cause out of the question We need a good deal more 
research befgre we can deal satisfactorily with the biological 
problems involved m such appearances Asa help towards 
this, I bring together here a list of all those works which have 
come under my own and Prof, Andrews’s notice, in which 


abnormalities in annelids are recorded +- e 
a Andrews ‘Proc U.S Nat Mus,” vol xiv, p 283, 
89r 
2 Andrews “Amer Nat,” vol xxvi, p 725, 1892 


3 Bell “Ann Mag Nat Hist,” vol xvi, p 478,%885 

4 Bell “Proc Zool Soc, Lond,” 1887, p 3 

5 Bonnet ‘Œuvres g’Hist Nat et de Phil,” vol 
p 167 seq 1779 

6 Breese West Kent Nat Hist Soc, 1871 

7 Broome ‘Trans Nat Hist Soc” Glasgow, 1888, 


I, 


Pp 203 
8 Bulow ‘Archiv f Naturg,” vol xla , @883, © 


9 Brunette ‘Travaux de la Sta Zool de Cetge,” p 8, 
Nancy, 1888 ° x 
an Claparède ‘Les Chaet du Golfe de Naples,” p 436, 
186. 

1r Fitch ‘‘Eighth Report on Insects of State of New 
York,” appendix, p 204 seq Albany, 1865 

12 Foster Hull Scientific Club, February, 1891 Reported 
in weekly sup Leeds Mercury 

13 Friend “Science Go sip,” 1892, pp 108, 161 

14 Grube ‘Archiv, f Naturg ,” vol x, p 200, 1844 

15 Horst ‘*Tydsch, ned Dierk Veren,” znd ser, DI, 
Af 1, p xxxn, 1882 

16 Laugerhaus “Nov Act, KLCD Acad,” vol xu, 
p 102, 1879 

17 Marsh 

18 Macintosh 


“Amer Nat,” vol xxiv, p 373, 1890 
‘* Challenger Reports,” vol xn, 1885 


19 Robertson “Quart f Mic Soc,” vol xv, p 157, 
1867 

20 Zeppelin “Zet f Wiss Zool,” vol xxxix,p 615% 
seq 1883 


Roy Coll Surgeons, 


Spec in Mus 
HILDERIC FRIEND 


21 Catalogue Terat 
London, 1872 





The Zero Point of Dr Joule’s Thermometer 


In the course of a discussion on “Exact Thermometry ” I 
described (NATURE, vol xh p 488) the results obtained by 
heating thermometers for a considerable time to 280° and 356°, 
and pointed out by means of a diagram that at 356°, after about 
ten hours, the rise of the zero point became—at any rate approxi- 
mately—a rectilinear function of the logarithm of the ume, 
though at 280°, even after more than 300 hours’ heating, the 
rise appeared to be rather more rapid than would correspond to 
such a simple relation 

Dr Joule obseived the nse of the zero*point of a thermo- 
meter at the ordinary temperature during a course of no less 
than thirty-eight years (‘‘ Scientific Papers, vol 1 p 558), and ıt 
occurred to me that ıt would be of interest to ascertain the rela- 








tion to the logarithm of the time in this case also 

The following table contains the dates of Dr Joule’s observa- 
+ tions, the total number of months from the date when the first 
reading was taken , the corresponding logarithms , the total rise 
of the zero pomt in scale divisions (13 divisigns to 1° F ), the 
total mse calculated from the formula R = 6 5 log ¢ ~ 4 12, 
where ¢ ıs the time in months, and lastly the differences 
between the observed and calculated zero points 


Time in Total rise of zero pointin scale 


vV 

Date Month, 108 # Observed Calculated A 
Apnl 1844 o — o — —— 
Feb 1846 22 I 342 55 46 -09 
Jan 1848 45 I 653 66 66 o 
April 1848 48 1 681 69 68 ~O I 
Feb 1853 106 2 025 88 go +02 ° 
Apul 1856 144 2 158 95 99 +04 
Dec 1860 200 2 301 It 108 ~03 
March 1867 275 2 439 118 117 -01 
Feb 1870 310 2 491 121 121 o 
Feb 1873 346 2539 125 124 “Or 
Jan 1877 393 2594 127! 1274 +003 
Nov 1879 427 2 630 12 92 12 98 +0 06 
Dec 1882 464 2 667 13 26 13 22 -0 04 
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The agreemert between the observed and calculated values 15 
certainly remarkable, and the + and — differences are evenly 
distributed » $ 

Ten yearahave now elapsed since the last reading was taken, 
and 1f the thermometer ıs still ın existen@e ıt would be of great 
interest to know what further mse has taken place in its zero 
point According @o the equation the reading should now be 
13 36, SYDNEY YOUNG 

University @o-lege, Bristol, January 20 








THE APPROACHING SOLAR ECLIPSE, 
APRIL 15-16, 1893 


THE total solar eclipse of April 15-16, 1893, 1s not 

only one of the longest of the century, but is the 
last of the century from which we are likely to get any 
addition to our knowledge of Solar Physics The longest 
duration of totahty of this eclipse 1s 4 minutes 46 seconds. 


Pand as the path of the moon’s shadow hes to a great 


exfent on land, there 1s a considerable choice of possible 
stations with :ong durations of totality Commencing 
in the Southern Pacific the line of totality passes in a 
north-easteily direction and enters Ghil at Charafiah in 
29° southern latitude crosses the South American 
continent and issues at Para Cura, a village neai Ceara, 
at the north-east corner of Brazil, in latitude 3° 40’ south 
It crosses the Atlantic at its narrowest part and enters 
Africa at Pomt Palmerin, near Joal, almost midway 
between Bathurst and Dakar, and in latitude 14° north , 
the shadow finally leaving the earth in the interior of 
Northern Africa The echpse will be observed by several 
parties, of astronomers in Chili, Brazil, and Africa, there 
being almost absolute certainty of fine weather in Chil 
and Africa, anc a reasonable piobability in Brazil 

The Enghsh arrangements to observe the eclipse have 
been made by £ joint committee of the Royal Society, 
the Royal Astronomical Society, and the Solar Physics 
Committee of the Science and Art Department, South 
Kensington, Dr A A Common, LLD, FRS, under- 
taking the duties of Secretary Two €xpeditions will be 
sent from England, one to Africa and the other to Brazil, 
the expenses being defiayed by a grant of £600 from the 
Royal Society 

Tne African expedition will be in charge of Prof 
T E Thorpe, and will consist of Prof Thorpe, Mr A 
Fowler, Mr Gray, and Sergeant J Kearney, RE The 
Brazilian expedition will be in charge of Mr A Taylor, 
who will have with him Mr W Shackleton 

Prof Thorpe and his party will leave Liverpool by the 
British and African mail steamer on March 18th, arriving 
at Bathurston April znd They will be met at Bathurst 
by a gunboat kindly placed at the disposal of the 
expedition by the Admiralty, and will be conveyed at 
once to Fundium, a station on the Salum River, about 
sixty mules from. Bathurst , this being the station selected 
by the Committee from the three which were offered by 
the French Government The gunboat will remain with 
the expedition, and the officers and crew will assist 1n the 
preparations for and in the actual observations of the 
echpse After the eclipse the party will be taken to 
Bathurst on the gunboat, and will return to England by a 
Bittish and African mau steamer, if one 1s available 
From the time-tables of the steamers now published ıt 
appears, however, that there will not be any mail steame: 
available until the end of April, and ın this case a cruiser 
will meet the party at Bathurst and bring them to the 
Canary Islands or to Gibraltar, from either of which 
places they will be able to return by mail steamer, 
arriving in England early in May 

The members of the expedition to Brazil will leave 
Southampton by the Royal Mail steamer on February 
23 for Pernambuco, arriving at the latter place on March 
12 They will take passage by the local mai steamers 
to Ceara, at which place they will arrive about March 20 
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The Brazilian Governmhent are willing to place a war 
vessel at the digposal of the foreign expeditions to 
observe the eclipse, and ıt 1s hoped the Eng&sh observers 
will be able to avajl themselves of the privilege thus 
gracefully offered The station selected ts at Para Cura, 
on the coast about forty miles west af Ceara, and the 
party will rely upon obtaining any necessary help from 
the Brazilian authorities and from local, assist&nts 
The observers will return@rom Pernambuco by the Royal 
Mail steamer due to leave there on April 22, andsexpect 
to be in England on May 5 é 

The objects of the expeditions are— 

(1) To obtain visual photometric mea$ures of the hght 
of the corona 

(2) To obtain photographs af the corona with the four- 
inch lenses of a little over sixty inches focus belonging 
to Captain Abney, which were successfully used in Egypt 
(1882), Caroline Island (1883), Granada,(1886), and Salut 
Isles (1889), in order t® continue the series 

(3) To obtain enlarged photographs of the corona 
with small photographic action, so as to show details ‘of 
the structure of the brightest parts, ze those nearest the 
sun 

(4) To measure the photogr®phic intensity of the 
light of the corona, by direct comparison with standard 
intensity scales placed on the margins of the plates used 
for the negatives to be obtained under sections 2 and 3 

(5) To obtain photographs of the spectrum of the 
corona These spectra will be obtained on three dif- 
ferent plans '— 

(a) With integrating spectroscopes, where no colli- 
mator 1s used and the prism or prisms are placed directly 
in front of the object glass of the photographic camera 

(4) With ordinary slit spectroscopes, the slit being 
arranged as a radius of the sun 

(c) With ordinary slit spectroscopes? the slt being 
arranged as a tangent to the sun’s hmb , 

The first of these objects will be attempted only at the 
African station , Prof Thorpe and his assistant, Mr Gray, 
making the observations Their equipment will consist of 
a six-inch Simms equatorial of seventy-eight inches focus 
(lent from Greenwich) fitted with special photometric ap- 
paratus lent by Captain Abney The observations will be 
made on essentially the same plan as that pursued by Prof 
Thorpe at Hog Island, near Granada, ın 1886, separate 
portions of the corona being compared with a standard 
glow lamp by means ofa Bunsen photometer An inte- 
grating box for measuring the total coronal hght with as 
little hght from the sky as possible, and an ordinary 
Bunsen’s bar photometer will also be used, these being 
entrusted to officers of the gunboat 

As regards objects 2, 3, and 4, duplicate apparatus has 
been arranged for use at the two stations 

A photoheliograph mounting from Greenwich has 
been lent for Brazil, and an exactly similar instrument 
from South Kensington for Afiica On each of these 
mountings a specially designed new double tube will be 
fixed An Abney lens will be mounted in one compart- 
ment of each of these tubes, and this, with a focal length 
of sixty inches, will give pictures on the scale of rather 
more than half an inch to the moon’s diameter In the 
other compartment a four-inch Dallmeyer photohelio- 
graph lens will be mounted in combination with a 
specially-constructed two-and-a-half-inch Dallmeyer 
negative lens of eight inches negative focus , this arrange- 
ment giving, with a total length of sixty-eight inches, 
pictures on the scale of over one-and-a-half inches to the 
moon’s diameter This latter arrangement is essentially 
the same as that of Dallmeyer’s new telephotographic 
lens It will be so arranged that the ratio between the 
photographic effect of the Abney lens and the new com- 
bination will be as 10 1 

Special plate holders have been made to fit the double 


tubes, each of these plate holders carrying two plates, | 
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which will be exposed simultaneously to the images 
formed by the Abney lens and the enlarging combination. 
Tite six separate exposutes, giving twelve photographs, 
will be so arranged that the longest exposed pictures with 
the enlarging combination will have received the same 
photographic action as the shortest exposed pictures with 
the Abney lens The whole of the pictures will thus 
form a continuous series, all the short exposures in the 
series having a direct enlargement of three diameters *, 

In Brazl Mr Taylor will take charge of this double 
instrufent, and in Africa the simular instrument will be 
entrusted to Sergeant Kearney On the night before the 
eclipse intensity scales for object 4 will be impressed by 
éhe use of standard hghts and specially-constructed scales 
kindly supplied by Captain Abney on all the plates to be 
exposed to the corona The plates will be developed at the 
stations as soon as convenient after the eclipse, experience 
on prévieus Sccasions, both by English and American 
observer$, having shown that it is impossible to repack 
undeveloped plates after exposure in the tropics, and 
bring them home without serious deterioration 

Similar spectroscopic work ıs to be carried out at the 
two stations For the integrating spectroscope in Africa 
Mr, Fowler will use a six-inch objective prism with asix- 
inch photographiclens of about nine-feet focus, mounted on 
an equatorial stand, belonging to Prof J Norman Lockyer, 
and kindly lent for the expedition At the Brazilian 
station Mr Shackleton will use two three-inch prisms in 
front of athree-inch photographic lens of about two-feet 
focus , the spectroscope, which belongs to South Kensing- 
ton, being arranged horizontally and used witha ten-inch. 
heliostat, also lent by the Science and Art Department 
Very short exposures will be given at each station ae the 
commencement and end of totality, so as to obtain, if 
possible, the very numerous bright lines which have been 
observed ın the chromosphere, and exposures of from 
5 to 45 seconds will be given during totality 

In Africa the radial and tangenttal slit spectroscopes 
will be mounted together on the Corbett equatorial 
stand lent from Greenwich, the spectroscopes used 
belonging to the Royal Society Mr Fowler and 
Sergeant Kearney will erect and adjust these instru- 
ments, but the actual exposure, which will extend through 
the whole of totality, will be made by an officer of the 
gunboat who will be placed in charge of the instrument 
In Brazil the radial and tangential slit spectroscopes will 
be mounted horizontally and used with a second ten-inch 
hehostat lent by the Science and Art Department The 
erection and adjystment will be made by the observers, 
but the actual exposure during totality will be entrusted 
to a local assistant Orthochromatic plates will be used 
for all the spectroscopic work, the spectra obtained 
extending from above D into the ultra-violet 

Briefly summarised, the English programme ıs as 
follows — 

In Africa —Prof T E Thorpe, assisted by Mr Gray 
and local assigstance—Photometric measures of the 
visual intensity of the corona with the equatorial photo- 
meter, the integrating photometer, and the bar photo- 
meter, Mr Fowler—The six-inch integrating spectro- 
scope, Sergeant Kearney—the Abney and Dallmeyer 
coronographs , local assistance—the radial and tangen- 
tial slit spectroscopes 

In Brazil —Mr Taylor, the Abney and Dallmeyer 
coronographs, Mr Shackleton, the three-inch two-prism 
integrating spectroscope , local assistance, the radial and 
tangential slit spectroscopes 

It ıs not yet decided whether one of the 20-inch mirrors 
of 45-inches focus specially constructed to photograph 
éhe faint extensions of the corona during the eclipse of 
1889 (December 21-22) will be taken to Africa If 
so it will be entrusted to a local assistant It was 
originally intended to use one of these in Africa, and it 
was hoped that one would be used by the Harvard College 
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‘Observatory party, which is to occupy a station in Chip, 
but Prof W H Pickermg writes that difficulties ot 
transport will prevent him from taking the 20-inch mirror 
he has at Arequipa to the Harvard station , and owing to 
this and to the already large programme of the English 
party m Africa there ıs some doubt whether they will 
take one of the mirrors April bemg the middle of thg 
rainy season 1n Brazil, ıt 1s not deemed’ advisable to send 
dne of the mirrors to that station 

The duration of totality at Para Cura 1s four minutes 
forty-four seconds, the altitude of the sun being bêtween 
7% and 80° At Fundium the totality lasts four minutes 
eight seconds, the altitede of the sun being about 54° 

The Joint Echpse Committee having arranged thé 
expeditions and the general scheme of work, final details 
as to the actual operations have been left to a sub-com- 
mittee consisting of the,Astronomer Royal, çaptan 
Abney, Mr H H Turner, Prof Thorpe, Mr A Tylor, and 
the secretary, Dr Gommon Prof Lockyer, previous tp 
leaving England for Egypt, determined the exposures 
to be given by Messrs Fowler and Shackleton with the 
integrating spectroscopes These, withthe final instruc- 
tions to observers drafted by the sub-committee, will be 
published in due course 

At present very few details are available as to the 
actual work to be undertaken by foreign observers The 
Harvard College Observatory expedition to Chili has 
already been mentioned Prof Schaeberle, of the Lick 
Observatory, has already started for Chili, and will use a 
srx-and-a-half-inch equatoual, a five-inch horizontal 
photoheliograph of forty-feet focus, and a Dallmeyer 
portrait lens He will be assisted by Mr Gale, an 
amateur, from Paddington, NS W A Chilian party will 
also observe the eclipse in Chili 

At Para Cura there will probably be two or three 
American parties, one being announced as probably under 
Prof H S Pnitchett, from Washington University, St 
Louis, and another will probably be brought to that 
station by Prof David P Todd A Brazihan party will 
also observe The Bureau des Longitudes, Paris, are 
sending a complete expedition to Joal, in Africa, under 
MM ODoeslandres and Bigourdan, the latter observer 
having already started for his station The work under- 
taken will be to obtain photographs of the corona and of 
its spectrum M de la Baume Pluvinel will also go to 
Joal to photograph the corona At present we have not 
heard of any Italian expedition, but it 1s hoped that Prof 
Tacchini will be able to arrange to observe the eclipse 

* A TAYLOR 








MEASURE OF THE IMAGINATION! 


THE first perceptible sensation ıs seldom due to a 
solitary stimulus Internal causes of stimulation 
are in continual activity, whose effects. are usually too 
faint to be perceived by themselves, but they may combine 
with minute external stimuli, and so produce a sensation 
which neither of them could have done singly I 
desire now to draw attention to another concurring cause 
which has hitherto been unduly overlooked, or only 
partially allowed for under the titles of expectation and 
attention I mean the Imagination, believing that it 
should be frankly recognised as a frequent factor in the 
pioduction of a just perceptible sensation Let us reflect 
for a moment on the frequency with which the 1m- 
agination produces effects that actually overpass the 
threshold of consciousness, and give rise to what 1s indis- 
tinguishable fiom, and mistaken for a real sensations 
Exery one has observed instances of1t in his own person 


* Extract from a lecture on “‘ The Just-Perceptible Difference,” delivered 
before the Royal Institution, on Friday, January Ha by Francis Galton, 
ERS We hope to give next week an extract on “Optical Continuity ” 
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and ın those of others Illustrations are almost needless , 
I may, however, mention one as a reminder , 1t was cur- 
rent in my béyhood, and the incident probably took place 
not many Yards from where I now stand Sir Humphrey 
Davy had recently discovered the metal potassium, and 
showed specimeng of it to the greedy gaze of a philoso- 
phical friend as it lay immersed in a dish of alcohol to 
shiefd it frog: the air, explaming its chemical claim to be 
considered a metal All the Shown metals at that time 
were of such high specific gravity that weight was com- 
monly considered to ke a peculiar characteristic of metals , 
potassium, however, 1s lighter than water The philoso- 
pher not being Aware of this, but convinced as to its 
metallic nagure by the reasoning of Sir Humphrey, fished 
a piece out of the alcoholpand, weighing it a while be- 
tween his finger and thumb, said seriously, as ın further 
confirmation, “ How heavy itis!” 

In ghildhood the imagination 1s peculiarly vivid and 
notoriously leads to mistakes, but®the discipline of after 
life ıs steadily directed to checking its vagaries and to 
establishing a clear distinction between fancy and fact 
Nevertheless, the force of the 1magination may endure 
with extraordinary power and be cherished by persons of 
poetic temperament, which point the experiences ot 
ou two latest Poet-Laureats, Wordsworth and Tenny- 
son, 1s extremely instructive Wordsworth’s famous 
“ Ode to Immortality ” contains three Imes which long 
puzzled his readers They occur after his grand de- 
scription of the glorious imagery of childhood, and the 
“perpetual benediction” of its memories, when he 
suddenly breaks off into-~- 

° ** Not for these I raise 
The song of thanks and praise, 
But for those obstinate questionings 
Of sense and outward things, 
x Fdallings, from us, vanıshıngs,” &c 

Why, it was asked, should any sane person be “ ob- 
stinately ” disposed to question the testimony of his 
senses, and be peculiarly thankful that he had the power 
to do so? What was meant by the “ fallings off and 
vamishings,” for which he raises his “ song of thanks and 
praise”? The explanation 1s now to be found in a note 


by Wordsworth himself, prefixed to the ode in 
Knight’s edition Wordsworth there writes— “I 
was often unable to think of external things as 


having external existence, and I communed with all I 
saw as something not apart from, but mherent in, my 
own immaterial nature, Many times while going to 
school have I grasped at a wall or tree to recal myself 
from this abyss of idealism to the reality At that time 
I was afraid of such processes In later times I have 
deplored, as we all have reason to do, a subjugation of 
an opposite character, and have rejoiced ove: the remem- 
brances, as 1s expressed in the lines ‘ Obstinate question- 
ings” &c” He then gives those I have just quoted 
Itis a remarkable coincidence that a closely similar 
idea is found in the verses of the successor of Words- 
worth, namely, the great poet whose recent loss 1s 
mourned by all English-speaking nations, and that a 
closely similar explanation exists with respect to them 
For m Lord Tennyson’s “Holy Grail” the aged Sir 
Percivale, then a monk, recounts to a brother monk the 
following words of King Arthur — 
“ Let visions of the nght or of the day 

Come, as they will , and many a tıme they come 

Until this earth he walks on seems not earth, 

This light that strikes his eyeball 1s not light, 

The air that smites his forehead 1s not aur, 

But vision,” &c 


Sir Percivale concludes just as Wordsworth’s admirers 
formerly had done “I knew not all he meant” 
Now, in the Wzneleenth Century of the present month 


* Knight's edition of Wordsworth, vol iv p 47 
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Mr Knowles, in his artecle entitled “ Aspects of Tenny- 
son,” mentions a conversational incident curiously 
parallel to WordsWworth’s own remarks abort himself — 
“ He [Tennyson] said to me one day, ‘Sometemes as I 
sit alone in this great room I get carried away, out of 
sense and body, and rapt into mere penn till the 
accıdental touch or movement of one of my own fingers 
is hke a great shock and blow, and brings thg body back 
with a terrible start” e 

Considering how often the imagination 1s sufficiently 
mtense to stimulate a 1eal sensation, a vastly greater 
number of cases must exist in which 1t excites the physio- 
logical centres in too feeble a degiee for then response to 
reach to the level of consciousness So that if the imagina- 
tion has been anyhow set intq motion, it shafl as a rule 
originate what may be termed zvcomplefe sensations, and 
whenever one of these concurs with a real sensation of 
the same kind, it would swell its volume x 

This supposition admits of being submitted to experi- 
ment by comparing the amount of stimulus required to 
produce a just perceptible sensation, under the two condi- 
tions of the :magination being either excited or passive 

Several conditions have to be observed in designing 
suitable experiments The imagfed sensation and the 
real sensation must be of the same quality , an expected 
scream and an actual groan could not reinforce one 
another Again, the place where the image 1s localised 
in the theatre of the tmagination must be the same as ıt 
1s in the real sensation This condition requires to 
be more carefully attended to in respect to the visual 
imagination than to that of the other senses, because 
the theatre of the visual imagination ıs described 
by most persons, though not by all, as internal, whereas 
the theatre of actual vision is external The im- 
portant part played by points of reference in visual 
ulusions is to be explained by the tid they afford 
in compelling the imaginary figures to externalise tfem- 
selves, superimposing them on fragments of a reality 
The visualisation and the actual vision fuse together in 
some parts, and supplement each other elsewhere 

The theatre of audition 1s by no means so purely 
external as that of sight Certain persuasive tones of 
voice sink deeply, as it were, into the mind, and even 
simulate our own original sentiments The power of 
localising external sounds, which 1s almost absent in those 
who are deaf with one ear, 1s very imperfect generally, 
otherwise the illusions of the ventriloquist would be 
impossible There was an account in the newspapers a 
few weeks ago of an Austrian lady of rank who purchased 
a parrot at a high price, as being able to repeat the 
Paternoster m seven different languages She took the 
bird home, but ıt was mute At last it was discovered 
that the apparent performances of the parrot had been 
due to the ventriloquism of the dealer An analogous 
trick upon the sight could not be performed by a con- 
juro. Thus he could never make his audience believe 
that the floor of the room was the ceiling 

As regards the other senses the theatre of the magination 
coincides fairly well with that of the sensations It is so 
with taste and smell, also with touch, in so far that an 
imagined impression or pain 1s always located in some 
particular part of the body, then if it be localised in 
the same place as a eal pain, it must coalesce with ıt 
, Finally, it 1s of high importance to success ın experiments 
on Imagination that the object and its associated imagery 
should be so habitually connected that a, critical attitude 
of the mind shall not easily separate them Suppose an 
apparatus arranged to associate the waxing and waning 
of a hght with the rising and falling of a sound, holding 
means in reserve for privately modifying the illumination 
at the will of the experimenter, ın order that the waxing 
and waning may be lessened, abolished, or even reversed 
It 1s quite possible that a person who had no idea of the 
purport of the experiment might be deceived, and beled 
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by his imagination to declare that the light still waxed 
and waned in unfson with the sound after its ups and 
downs had been reduced to zero But if the subject of 
the experiment suspected its object he weuldebe thrown 
into a critical mood, his mind would stiffen itself, as it 
were, and he will be ditficult to deceive 
Having made these preliminary remarks, J will mention 
dne only of some expermments I have made and am 
making from time to time, to measure the force of my owne 
imagination It happens that although most persons 
train tRemselves from childhood upwards to distinguish 
imagination from fact, there 1s at least one instance in 
which we do the exact reverse, namely, ın respect to the 
auditory presentation of the words that are perused by 
the eye It would be otherwise impossible to realise the 
sonorous flow of the passages, whether in prose or poetry, 
thak are read only with theeyes We all of us value and 
cultivat® this form of auditory*imagination, and ıt com- 
lemonly gréws into a well-developed faculty I infer that. 
when we are listening to the words of a reader while our 
eyes are simultaneously perusing a copy of the book from 
which he is reading, that the effects of the auditory 
imagination concur with the actual sound, and produce a 
stronger impression than the latter alone would be able 
to make 
Ihave very frequently experimented on myself with 
success, with the view of analysing this concurrent ım- 
pression into its constituents, being aided thereto by 
two helpful conditions, the one is a degree of deafness 
which prevents me when sittmg on a seat in the middle 
rows from following memoirs that are read in tones 
suitable to the audience at large, and the other 
1s the accident of belonging to societies in Which 
unrevised copies of the memoirs, that are about to 
be read, and usually in monotones, are obtainable, 
in order to be perused simultaneously by the eye 
Now it sometimes happens that portions of these papers, 
however valuable they may be in themselves, do not 
Interest me, in which case it has been a never-flagging 
source of diversion to compare my capabilities of follow- 
| ing the reader when I am using my eyes, and when I am 
not The result depends somewhat on the quality of the 
voice , if ıt 1s a familiar tone I can imagine what 1s coming 
much more accurately than otherwise It depends much 
on the phraseology, familiar words being vividly re-pre- 
sented Something also depends on the mood at the 
time, for imagination 1s powerfully affected by all forms 
of emotion The result ıs that I frequently find myself in 
a position in which I hear every word distinctly so long as 
they accord with those I am perusing, but whenever a word 
is changed, although the change 1s perceived, the new 
word 1s not recognised Then, should I raise my eyes 
from the copy, nothing whatever of the reading can be 
understood, the overtones by which words are 
distinguished being too faint to be heard As 
a rule, I estimate that I have to approach 
the reader by, about a quarter of the previous 
distance, before I can distinguish his words by the ear 
alone Accepting this rough estimate for the purposes 
of present calculation, it follows that the potency of my 
hearing alone 1s to that of my hearing plus imagination, 
as the loudress of the same overtones heard at 3 and at 
4 units of distance respectively , that ıs as about 3? to 4’, 
orasgto16 Consequently the potency of my auditory 
imagination is to that of a just perceptible sound as 16-9, 
or as 7 units, to 16 So the effect of the imagination in 
this case reaches nearly half-way to the level of conscious- 
ness If it were a little more than twice as strong it 
would be able by itself to produce an effect indistinguish- 
aple from a rea] sound 
Two copies of the same newspape afford easily acces- 
sible materials for making this experiment, a few words 
ne been altered here and there in the copy to be read 
rom 
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I will conclude this portion of my remarks by sug- 
gesting that some of my audience should repeat these 
experiments on themselves If they do so, I shotld 
be grateful"if thty would communicate to me their results 





PROTOCERAS, THE NEW &ARTIODACTYLE « 
J AST year the American Museum of Natural History 
established a department of mammalian palæon- 
tology for the purpose of securing and exhibiting@collec- 
tions from all the tertiary horizons of the west Dr 
J L Wortman, well known by his discoveries while 
associated with Prof Cope, was put at the head of the 
field work, and under his direction explorations have 
already been made ın the Laramıe or Upper Cretaceous, 
and ın three of the great divisions of the tertiary, namely, 
the Wasatch, the Puerco$ and the Lowér Maoctene or 
White River . ¢ 
The discovery of the first example of Pad@onzcizs fourtd 
ın America was mentioned in NATURE last year From 
the Puerco are brought remains of about 400 individuals, 
adding many new facts to the discovenes of Prof Cope 
From the Laramie are 400 of the small isolated teeth of 
the kmd recently described by Prof Marsh These are 
found by the writer to have a distinctly tertiary rather 
than mesozoic character, and while intermediate between 
the mesozoic and Puerco species, they decidedly resemble 
the latter Menzscoessus, for example, about which there 
has been so much discussion, proves to bea plagiaulacid, 


Fie 1 —Side view of skull 


and also an ancestor of Polymastodon, which 1s thus 
shown to be a huge P/agzaz/ar, in which the fourth cutting 
premolar 1s reduced 

By far the most perfect specimens have, however, been 
brought from the Lower Miocene, and here it appears 
that practically a new horizon has been developed, for 
the collection is full of fresh forms Many of these are 
new species intermediate between the true White River 
or Titanother:um fauna, and the Middle Miocene, but 
eos are new genera, and represent glistinct unrelated 
orms 

In this Lower Miocene collection are included portions 
of six skulls and the fore and hind feet of an Artiodactyle, 
of about the size of a sheep The most complete skull 1s 
here figured exactly as found, and is seen at once to 
depart from all known Artiodactyles in many important 
characters There are no less than four protuberances 
upon each side of the skull Hindmost are two processes 
upon the parietals, which are placed upon the superciliary 
ridges as they diverge from the sagittal crest Thése 
processes are close together and oval in section, reminding 
us of the posterior pair of horns in Uentathersunt rather 
than of the conical or rounded horns found in the girafigs 
and some other Artiodactyles Their position upon the 
parietal bones 1s also peculiar The superciliary ridges 
extend outwards mto two widely projecting plates of bone, 
which curve upwards above the orbits , these plates are 
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| upon the frontals, and the frontals also bear a pan of 
| small conical processes just behind their junction with 
the nasals * But even more exceptional than these 


parietal and frontal processes are the great ver- 
tical p’ates rising from the mavillaries, slightly 
recurved, and „reaching the full height of the 


Seen from above, these plates 
are * found , to be not in contact, but to enclose a 


| long deep Cleft, representing the anterior narial opening 








This 1s bridged over posteriorly by the nasals, which, as 
shown in the second figure, are extremely abbreviated 
Correlated with the development of these processes are a 
number of strong ridges, which form supporting but- 
tresses forthe horns These extend, as above described, 
from the sgittal crest outwards, also from the anterior 
margin of the orbit forwards This lateral maxillary 
ridge, as 1t may be called, terminates in a process just 
above the infraorbital foramen , and this process, although 
small, seems to illustrate the remarkable tendency of this 
little skull to develop osseous projections at every avail- 




















$ 


Fig 2 —Top view of skull 


able point The characte: of these projections 1s different 
from that found elsewhere among the Artiodactyla , they 
are not horn-cores, neither are they simular to the processes 
upon the panetals of the giraffe The development of 
these multiple bony protuberances suggests the skulls of 
Sivatherium, Tetraceros, and other eastern ruminants, 
but the proportions of the skull are wholly different The 
olfactory chamber, which 1s usually so expanded in the 
Artiodactyla, 1s here extremely reduced, the nasals 
barely reach beyond the middle line of the skull 

Up to this point the study of the skull appeared to 
present an entirely new form, but later the other skulls 
were removed from the matrix, and among them one was 
found with small canine teeth, entirely lacking all 
the processes upon the frontals, and giving indications 
that those upon the maxilaries were either absent 
or comparatively small The parietals were unfortu- 
nately missing, but the idea at once suggested itself that 
this might be a female skull] Two years ago Prof. 
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Marsh described a smalf Artiodactyle with a pair of small 
conical horn-cores upon the parietal bones, which he 
named Protoceras celer, expressing the opinion that it re- 
presented a new family Upon the supposition that this 
type might also be a female of the same species to which 
the heavily-horned type belonged, the eecond skull was 
taken to the Yale Museum, and carefully compared ppint 
‘by point It proved to begdentical in every wespect In 
this way the discovery was made thatin Protoceras,as in 
so many other Artiodactyles, the male and female*skulls 
differed widely from each other in threir cranial armature 
The male was as described above, the female exhibits 
merely a pair of very small conical processes upon the 
parietals, with perfectly smooth frontals, and maxiulanes 
either of the normal type or wth smaller protuberances 
than ın the male 

The dentition at first suggests relationship to Tragulus 
and Hyomoschus The premaxillaries are edentulous as 
in the rummants , buf in the lower jaw there aie four 
smallteeth shaped hked incisois, the outermost of which 
wepresents the canine The upper canines are large, 





Fi@ 3 —Front view of Skull 


pointed, and recurved The molar teeth are of the short- 
crowned, or brachyodont type, with a distinctly crescentic 
pattern 

The structure of the feet also suggests the Tragulines, 
in the fact that the fore-foot has four well developed toes, 
while the hind-foot has two toes with the lateral pair 
very muchieduced As in the Tragulıdæ, the fore-foot 
and probably the fore limb was very much shoiter than 
the hind foot and limb The hind foot, moreover, shows 
atendency to co-ossification both in the metatarsals and in 
the union of the navicular and cuneiform with the cuboid 
In many details, however, the feet present marked differ- 
ences from the older and more recent Tragulines The 
oldest of the Tragulines, moreover, 1s Leptomeryx, a con- 
temporary of Prodoceras, which has an entirely different 
skull and foot structure 

Taking all these facts together, we are led to support 
Prof Marsh’s conjecture, based upon the compara- 
tively hornless female skull, that this Artiodactyle repre- 
sents a new family, the Protoceratede We know abso- 
lutely nothing either of the ancestors or successors of 
this type, and this ıs anothe1 illustration of the fact 
which is constantly being impressed upon us, that our 
fossil-bearmg strata still contain a great number of forms 
which are at present wholly unknown and unsuspected 

HENRY F OSBORN 





HENRY F BLANFORD, ERS 


M®& H F BLANFORD, whose death was noticed in 

last week’s NATURE, was born m Bouverie Street, 
Whitefriars, in the City of London, ın 1834 He wasone 
of the students who entered the Royal School of Mines 
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ateits commencement in 1851, and after distinguishing 
himself by taking the first Duke of Cornwall’s Scholar- 
ship, he studied for a year at Freiberg m Saxony In 
1855 he and his brother, Mr W T Bldyford, received 
appointments on the Geological Survey of India, and they 
landed ın Calcutta at the end of September in that year 
Nr H F Blanford remained on the Geological Survey 
till 1862, when he resigned, his health having suffered 
from the exposure incidental to geological surveying in 
India His most important work whilst engaged on the 
Survey was the examination of the cretaceous beds of 
the neighbourhood of Trichinopoly, his classification of 
which, founded to a considerable extent on palaonto- 
Igical data, has been thoroughly confirmed by Dr F. 
Stoliczka’s well-known description of the fauna Mr 
Blanford had previously, during his first season’s work 
in Tadą, by saparatıng the Tglchir strata, with their re- 
markable, boulder bed, from the true coal-bearing, or 
*Damuda rocks, taken the first step uf what for so long 
was one of the most difficult tasks set before the Indian 
Geological Survey—the stratigiaphical arrangement of 
the complex of beds subsequently known as the 
Gondwana system . 

On leaving the Geological Survey he was offered a 
post in the Bengal Educational Department, and from 
1862 to 1874 he was one of the professors of the Presi- 
dency College, Calcutta Soon after 1862 he began to 
take a keen interest ın meteorological questions, and 
after being for some time a member of a meteorological 
committee nominated by the government, he was, in April 
1867, appomted Meteorological Reporter to the Govern- 
ment of Bengal, and placed ın charge of an office esab- 
lished with a twofold purpose, to give storm warnings for 

«he protection of shipping and to collect and record 
systematic meteorological observations throughout the 
Bengal presidency Within a short time one most im- 
portant result was obtamed, the meteorological condi- 
tions under which cyclones originated in the Bay of 
Bengal were definitely ascertained, and it became prac- 
ticable to say when a storm was a probable event, and 
ın what part of the Bay ıt might be expected, and when 
a cyclone was impossible, although high winds might 
prevail Meantime the various observatories of the 
country were being brought into order, and the observa- 
tions rendered systematic 

In 1874 the Government of India became convinced of 
the necessity for placing all the meteorological observa- 
tories in India in communication with a central office, and 
Mr Blanford was ffnally transferred from the educational 
staff of Bengal and made chief of the new meteorological 
department, with the official designation of Meteorological 
Reporter to the Government of India The new post m- 
volved much travelling to visit out-staticns, in order to 
ensure the exact comparison of barometers and other 
instruments The organisation of the new department, 
however, progressed rapidly, and in a few years a series 
of papers from Mf Blanford’s pen on rainfall, wind direc- 
tions, and other meteorological phenomena gave evidence 
to all interested in the scence that valuable additions to 
it were being made by the Indian observations The 
peculiar geographical conditions of India render its 
meteorology unusually simple, and of great scientific and 
practical importance An admirable illustration, both of 
the peculiarity of Indian meteorology and of the practical 
results yielded by accurate observations, 1s afforded by 
the fact that no soone: was the whole system in working 
order, than 1t was found practicable some time before the 
commencement of the monsoon season, and of the rain- 
fall, upon which in many provinces plenty or scarcity of 
{obd depends, to prepare a forecast of the approaching 
season, and to warn the Government of a possible 
deficiency of rain in particular parts of the country The 
forecasts prepared have been found remarkably accurate 

Mr Blanford retired from the Indian Service in 1888, 
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and has since resided at Folkestone ,Of late his health 
has gradually given way, and he died on January 23, at 
the age of fifty-eight He was elected a Fellow of the 
Royal Socfety,fn 1880, and was an honorary member of 
several foreign meteorological societies He was President 
of the Asiatic Society of Bengal in 1884-85 
That he was a man of considerable mtellectual power 
ts shown by the somewhat unusual range of scientific 
questions on which he has left works and papers Besides 
his geological and meteorological reports, he wrote for the 
Indian Geological Survey descriptions of the Vautz/zd@and 
Belemnztrde of the South Indian cretaceous rocks, and he 
assisted the late Mr Je W Salter in describing the Palæ- 
ontology of Nit. He was also author of several papes 
on recent mollusca, and amongst his works are two 
treatises, one on the “Physical Geography of India,” 
largely used as a text-bapk in Indian sehools,and the 
other “ An Elementary Geography of India, Burma, and 
coe published®as one of Macmullan’s Geographigal® 
erles 


NOTES 


We learn from Sydney that steady progress 1s being made 
with the Macleay Memorial Volume, and that it will probably 
be ready for issue about the end of March 


AN announcement comes from Chicago that Mr Eadweard 
Muybridge, who, it will be remembered, visited this country 
some time since on behalf of the University of Pennsylvania, 
will give at intervals, from May to October, in the ‘‘ Zoopraxo- 
graphical Hall of the Exposition,” a series of lectures on thas 
science of animal locomotion, especially in its relation to design 
in art 


On Thursday next, February 9, Prof Patrick Geddes will 
begin, at the Royal Institution, a course of four lectures on the 
factors of organic evolution, and on Saturday week, February 
18, Lord Rayleigh will begin a course of six lectures on sound 
and vibration 


A TRANSLATION of Prof Weismann’s new work on ‘ The 
Germ-plasm,” recently noticed in NATURE, will appear in the 
“t Contemporary Science Series” in the course of a few weeks 


Last week a deputation, representing the New Decimal 
Association, the Chambers of Commerce and Trades Unions, 
as well as various scientific institutions, waited upon Sir 
Wiliam Harcourt, Chancellor of the Exchequer, to urge the 
Government to adopt the decimal and metrical system of 
weights, measures, and coinage, or to appoint a committee of 
inquiry into the subject Mr S Montagu, M P , as president 
of the New Decimal Association, having introduced the depu- 
tation, said that forty years ago there was great apathy upon the 
subject, but since then there had been inquiries by Select Com- 
mittees and Royal Commussions into the question of the decimal 
currency, and though the reports of those bodies were satis- 
factory, no action had followed The system had been adopted 
in Germany, Austria-Hungary, and Scandinavia, and m England 
there was now a good popular demand, such as Mr Goschen 
said six years ago he was waiting fo. Men of science like 
Lord Kelvin, Sir Henry Roscoe, and Sir John Lubbock, end 
educationists like Sir Philip Magnus and Dr. Gladstone desired 
the reform in order to economise brain-power , representatives 
of commerce desired ıt to assist them in their competition wth 
rival nations , and the working classes were awake to the fact 
that years of labour were wasted by their children being com- 
pelled to learn that which could be rendered unnecessary 
Several members of the deputation, including Sir Philip Magnus, 
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having spoken, Sir Wilham Harcdurt replied He said that 
every one who reflected on the question, must see the great 
advantages which attach to the decimal system But the 
practical difficulties in the way of the psoposed change seemed 
to him for the present to be insurmountable A decimal system 
was mtroduced inf Europe by the French Revolution That 
was time when the whole of society was cast into the melting 
pot, and thy changed, not onlydhei notation, not only their 
metrical system, but the names of the months and the days of the 
week The change in Germany took place, not in qutet times, 
but as a result of the unification of Germany. He believed that 
even in the Un.ted States of America the change was made conse- 
quent uporethe establishment of the Federal system He did 
not think that the habits of the people could be altered in quiet 
times, This applied very much to the measures as well as to 
the comage Sır William was ready asan individual to play his 
part fn forwarding the progress of the decimal system and the 
metrical system , but the Government could do nothing in the 
matter The people would have to be prepared for so great a 
change 


+ 
It 1s worth noting tl instruction in the principles of the 

decimal and metric systems 1s daily given in public elementary 
schools, and that this labour—-as Mr J H Yoxall, secretary of 
the National Union of Teachers, has pointed out tn a letter to the 
Times—ig umposed upon the children without hope of practical 
good to the conmunity Mr Yoxall contends that if an Act of 
Parliament were to fix a date of five or ten years hence at which 
the decimal system should come into legal operation, the work of 
the schools and the precaution of the mercantile classes would 
by that time sufficiently prepare the way 


A DESTRUCTIVE earthquake occurred on Tuesday morning 
at the town of Zante Several houses were totally de- 
stroyed, many more were partially wrecked, and there 1s 
hardly a building in the town whigh has not sustamed 
damage in one form or another The roof of the prison col- 
lapsed during the earthquake, and the guards had to be doubled 
to prevent the escape of the prisoners The hospital was also 
so seriously damaged that ıt was deemed expedient to remove 
the patients The shocks, which were general, were renewed 
again and again, and the whole population was thrown into a 
state of panic 


DURING the past week the temperature over these islands has 
been fairly high, the daily maxima often exceeding 50°, notwith- 
standing a temporary fall, amounting from 12° to 14° in Scotland 
and the midland counties of England, on Friday, accompanied 
by much fog in the south and east of England, while the air has 
been decidedly humid, the readings of the dry and wet bulb 
thermometers frequently showing little or no difference These 
conditions have been due to deep depressions arriving from the 
Atlantic and passing in close proximity to oar western and 
northern coasts In those parts gales have been of almost daily 
occurrence, and on Sunday they extended as far as the English 
Channel Ran has been frequent, but generally the fall has not 
been heavy, and the sky has generally been overcast and dull, 
although on Saturday the weather over the south of England was 
unusually bright and fine The [Weekly Weather Report of 
January 28 shows that the temperature exceeded the mean 1m all 
districts, the greatest excess being 4°1n Scotland Bright sun- 
shine also exceeded the mean in some parts of Scotland and m 
the eastern portion of England, but in other parts of these islands 
there was a deficiency 


A MAP showing linesof equal magnetic declination for 
Januaty 1, 1893, ın England and Wales, has been very carefully 
prepared by Mr W. Elhs, and published as a supplement to 
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the Colhery Guardian of January 6, 1893 The explanatory 
text states that, as before, the work depends onethe magnetic 
surveys of Profs Rucker and Thorpe Mr Elhs gives a 
table showmg the relation between the diurnal variation of 
magnetic declination and sun-spots, as deermined from the 
magnetic observations made at the Royal Observatory, Green- 
wich The general mean at epochs of minima ob sun-spots 1S 
7 4 minutes, and at epochs of maxima 11 4 minutes of arc, and 
other magnetic elements show a similar relation The period 
between successive epochs of maxima or Sf minima of sun-spots 
1s well known to be on the average about wr years, and the 
author points ont the curious fact that the interval between the 
minimum and maximum 1s on the gverage 4$ years, “whilst from 
maximum to minimum it ıs 7 years The relation existing 
between sun spot maxima and minima and the diurnal magnetic 
variation has led many meteorologists to seak for some semilar 
connection with meteorological phenomena, but Mr Ells states 
that no such relation has yet been conclusively established © 


THE report of the administration of the Meteorological De- 
partment of the Goverhment of Inga in 1891-92 shows con- 
tinued activity and efficiency in all departments of the work, 
and bears testimony to the interest taken both by the public and 
by the employés The number of observatories maintained Ly 
the Government at the end of the year was 165 As regards 
the actinometric work, an unusual amount has been done, owing 
to the favourable state of the weather, and the results have been 
forwarded to the Solar Physics Committee m London The 
ramfall data are published month by month, and a large num- 
ber of unsatisfactory rain gauges has been replaced by new ones 
A large: amount of work under the head of marine meteorology 
has been done than in any previous year, several clerks are 
continually employed in collecting data from ships enteringe the 
various ports, and these observations have been utilised in pre- 
paring daily weather charts of the whole Indian area for a 
portion of the year The systems of storm and flood warmngs 
have been continued as in previous years, and observations have 
been taken in certain forests, in order to throw hght on the 
influence of forest growth ın modifying the distribution and 
amount of rainfall, a report upon this subject will shortly be 
prepared Among the other papers betng prepared for publica- 
tion we note one on the relation between sun-spots and weather 
asshown by meteorological observations taken on board ships in 
the Bay of Bengal during the years 1855 to 1878 


AT the meeting of the Royal Botanic Society of London on 
Saturday a plant of the Sisal hemp (Agave 7 292da) was shown from 
the Soctety’s gardens This plant 1s now extensively grown in 
the Bahamas and Central America for itsfibre The secretary 
said that until lately, with the exception of two or thiee fibre 
plants, as hemp and cotton, commerce depended upon wild 
plants for its supplies, but so great was the demand now for 
fibres for papermaking and other uses that ıt had been found 
necessary to grow them specially 


Tue Slojd Association of Great Britain met on Saturday 
to receive the annual report, to elect officers, and to appoint 
anexamining body It was agreed that ‘‘Sloyd” should be 
substituted for ‘‘ Slojd” in the name of the Association The 
system of handiwork which the society is seeking to introduce 
into schools has already been pretty extensively adopted in this 
country, especially in the north of England Mr Hars 
stated at the meeting that 1t was being received with approval 
in many different parts of the world He had received com- 
munications from Napier, New Zealand, and Lahore, India, as 
to its adoption in these places, 


AN American writer who was present at the Galileo Festival 
in Padua gives a very interesting account of ıt in the New York 
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Neison He refers bo the speeches delivered in Itahan by Sir 
Joseph Fayrer and Prof George Darwin, to which we have 
already alluded ‘‘They were,” he saysa “much appre- 
ciated by the audience ‘Parla bene!’ ‘Pfonunzia bene !’ 
one heard murmured im tones not devoid of surprise” The 
ggeatest orator of the gccasion, according to this writer, was 
Piot! Schmurlo of Dorpat, in Russia ‘‘ The type of the lonely, 
and ungainly scholar in appearance, he nevertheless spoke a 
few phrgses so ultra-Italian m the genious gracefulness of their 
turn, that the audience went fairly wild with delight-” 


THE latest instalment of the TianSactions of the Institution 
of Engineers and Shipbuilders in Scotland contains an interesting 
paper,by Mr E G Carey, on the bridges of the Manchester Ship 
Canal The paper is fully allustrated The author notes that 
practicaléy he Whole of the bridg&-work for this canal has been 

constructed in Glasgow from Scotch steel, 


‘ 


THE Smithsonian Institution has issued as one of its bul- 
letins a full and very useful bibliography of the published 
writings of George Newbold Lawrence, the well-known 
ornithologist The work has been done by Mr L S Foster, 
who gives also a short sketch of Mr Lawrence’s career Mr 
Lawrence’s collection of bird-skins is of great scientific value 
It includes about 8000 specimens, and contains some three 
hundred types of new species of birds The collection was de- 
posited ın the American Museum of Natural History, New York 
City, m May 1887 Mr Foster says that the beneficial in 
fluence of the labours of Mr Lawrence, with pen and pencil, on 
the progiess of American ornithology, has been great and findis- 
puted It1s particularly among the avifauna of the West Indies, 
Mexico, Central and South America, that his most strenuous 
efforts have been exerted 


IF we may trust a statement made on the authouity of the 
Tokyo News Agency, it 1s not surprising that Japan ıs unwilling 
to be deprived of the privilege of fishing on the Korean coast 
The number of Japanese boats engaged m the fishery 1s said to 
be no less than upwards of four thousand four hundred, of which 
about eighteen hundred have licenses Their annual take 
averages from a million and a half of yez to two milion 
value, and ıt 1s estimated that with more diligence and improved 
methods they might easily bring this figure to three or four 
millions 


Ir is rather surprising that tobacco has been so little cultivated 
ın Australia The dgreculturval Gazette of New South Wales, 
we are glad to see, has taken up the matter, and in its Novem- 
ber number devotes to ıt a comparatively long and interesting 





paper The writer of the article thinks that the climate of 
New South Wales 1s admirably suited to the growth of tobacco, 
and hopes that a sufficient quantity of it may hereafter be pro- 
duced not only to satisfy local demands, but to open up a large 
and lucrative export trade 


ONE of the curious survivals of ancient prejudices in India 1s 
the intense dislike with which many high caste Hindus regard 
sea-voyages It is even disputed whether a Brahmin who takes 
a sea-voyage does not lose caste The Maharaja of Mysore has 
not only emancipated himself from this strange notion, but 1s 
doing his best to overcome ıt in others He lately made a 
voyage to Calcutta, and took with him a number of orthodox 
Brahmins, as well as Brahmin officials of state 


Mr WALTER loucH, of Washington, notes m Sczence 
thmt among the collections from Mexico, Central and South 
America, exhibited in the Columbian Historical Exhibition At 
Madrid, he observed a number of oblong polished blocks of 
hard stone of unknown use, averaging 3} inches in length, 2% 
inches in width, dnd 14 mches in thickness The broad sur. 


FẸBRUARY 2, 1893] 


NATURE 


325 





faces of these stones are plane, bearing a *iumber of grooves 
parallel to the length, forming ridges like those seen on Pély- 
nesian tapa Malles The implements resemble closely, he thinks, 
those used by many different peoples in beating out fibrous bark 
for clothing, paper, &e Mr Hough suggests that they may have 
been used for purposes of this kind in prehistoric times, and that 
they may give some insight into the manufacture of the paper 


on which the Mexican codices are painted 
e 


MUD GORGE, on the Hurnai route to Quetta, has been giving 
much trouble to the engingers engaged ın the construction of the 
new railway Landslips are frequent, and an unusually bad one 
has occurred within the last few weeks On this occasion the 
hill, according to the Proneer Mail, slipped in such a way “as 
to lift the rails bodily up and fura them over, gleeperg upper- 
most ” The mountain is said to be a great porous mags of clayey 
soul with large bouldtrs imbedded therein, and it sucks m 
moisture ike a sponge After heavy rain ıt begins to move 
‘downwards, and even in dry weather disintegration goes on with 
disastrous results to the railway New fissures are reported to 
have appeared hundreds of yards up the slopes above the line, 
and each of these indicates that thousands of tons of earth and 
boulders will sooner or later find a lower level A committee 
of experts has been appointed by the Indian Government to 
<\amine the mountain thoroughly, and the Prexeer Mail truly 
says that ‘‘if they succeed in devising a means to conquer it they 
will achieve a notable feat in engineering ” 


Dr Low, President of Columbia College, New York, has 
been stating in the American Educateonal Review his impres- 
sionsas to the condition and tendencies of the higher education 
an the United States One of the points on which he strongly 
insists 1s that a general college training should be considered 
necessary before students begin their University education in 
theology, law, and medicine ‘‘The prophetic eye,” he says, 
‘can even now discern the day when a college education will 
be a condition precedent for entrance into the professional 
schools of the American university This will not mean that 
only college-trained men will make good practitioners in law or 
medicine, for example, nor that only college-tramed men are 
entitled to a professional education It will rather mean, I 
think, that the university will then have fully realised its own 
obligation to the country to send forth mto professional hfe, i 
all parts of the land, men of a thorough and wide equipment ” 


ARCHEOLOGISTS have observed that in Greek statues the 
male eye 1s strongly arched, while the female eye has rather a 
flattened surface, and referring to accounts by the older anato- 
mists who have affirmed such a difference to exist, they have seen 

* an this a fresh proof of the exact “observation of nature by the 
ancient Greeks The rule 1s not without exceptions, for the 
cornea in the Zeus of Otricoli has quite a flat form Herr 
Greef recently set himself (Archiv fur Anat ) to inquire whether 
such a sexual difference actually exists, and from individual 
measurement of the radius of the cornea in the horizontal meri- 
dian, he gets an average of 7 83 mm for men, and 7 82 mm for 
women (Donders gives 7 858 and 7 799), so the difference 1s so 
small as to be imperceptible to the naked eye Measurement 
of other dimensions gave but minute differences also The 
author concludes that the Greeks (from artistic motives) did not 
an this case follow nature 


THE difference between the aspect of the sky at full moon and, 
the clear and deep azure observed on a moonless night 1s ex- 
plained by M Clémence Royer in his “Recherches d'Optique 
Physiologique et Physique” on the basis of some observations 
made by M Piltschikoff In studying the polausmz action of 
the moon on the atmosphere, the latte: found that the propor- 
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tion of polarised light 1m the nocturnal sky diminishes continu- 
ously from tlfe time of the full moon up to that of the new 
moon, wheh ıt becomes zero, subsequently to increase agam 
until the time of full moon There appears to be a struggle 
between the polagised light of the moon and the so called 
natuyal hght of the stars, and the proportion of polarised light 
sometimes r@ches 62 per cent. a The diffusing power of the 
atmosphere necessarily varies with the relative proportions of 
natural and of polarised light, since the latter is not capable of 
reflection in all directions Hence we see why very serene but 
moonless nights muy yet be relatively very clear, and the sky of 
a beautiful sombre blue, whereas the white light of the moon, 
reflected, diffused, and polarised, tends to give the sky a tint of 
a paler and somewhat greyish blue 


AT dhe last annual meeting of the American Association of 
Official Agricultural Chemists, the Pr®ceedings of which have 
just been issued, Mr N T Lupton referred in his presidential 
address to the immense phosphate beds ın the south-western part 
of Florida, Last winter a visit was paid to some of the localities 
where deposits are found, and sampfes were collected for 
analysis They were of two varieties, which may be called hard 
and soft The hard variety consists of boulders of moderately 
hard rock, some of immense size, cemented together with 
white clay A white and friable mass resembling kaolin 1s 
occasionally found This ıs probably produced by the natural 
disintegration of the hard rock by rolling, attrition, or con- 
cussion The deposits vary in thickness A depth of 20 or 
30 feet y not uncommon, and even a thickness of 50 feet has been 
found Assome, especially foreign, manufacturers object to buying 
phosphates which contain over 3 per cent of oxides of ron and 
alumimum, large quantities of these materials have accumulated 
at the mines A few manufactureis, aware of the agricultural 
value of South Carolina floats, have established mills in Florida 
for pulverising these soft aluminous deposits, which are sold to 
farmers for use without conversion inté soluble phosphates 
Experiments are now ın progress on the Alabama Experiment 
Station, under contro! of the chemust, to determine the chemical 
composition and agricultural value of these soft phosphates 
when used alone with cotton seed and with cotton-seed meal If 
decomposing organic matter, as is believed, renders insoluble 
phosphates available as plant food to any considerable extent, 
Mr Lupton thinks that the question of cheap phosphates will 
be solved, and that the American farmer will be enabled to 
purchase fertilisers at a much less cost than at present 


Messrs W H ALLEN AND Co have issued the thirty- 
seventh thousand of Dr M C Cooke’s ‘ Manual of Structural 
Botany ” The book 1s intended for the use of classes, schools, 
and private students 


THE February number of Natural Scrence includes, among 
other things, articles on some problems of the distribution of 
marine ammals, by Otto Maas, on Pasteur’s method of mocu- 
lation and tts hypothetical explanation, by G W Bulman, the 
industries of the Maoris, by J W Davis, some recent re- 
searches on insect anatomy, by G H Carpenter, parasites on 
alge, by G Murray, the underground waste of the land, by 
H B Woodward, Owen (concluded), by A S Woodward , 
and the restoration of extinct animals 


THE following are the arrangements for sctence lectures at the 
Royal Victoria Hall during February —Feb 7, Mr J Scott 
Kelne, on Africa and its people, Feb 14, Mr E Wethered, 
on interesting objects under a microscope, Feb 21, Mr 
J T Leon, on breathing and burmng, Feb 28, Dr H 
Forster Morley, on chemistry of life 


THE additions to the Zoological Soctety’s Gardens during the 
past week include seven Azara’s Opossums (Dedelphys aza?@) 


` 
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from the Argentine Republic, presented by Mr Hull, a Rough 
Terrapin (Clemmys"punctularea) from Guiana, paesented by Mr 

J. J Quelch, CM ZS , an American Milk Snake (Coluber 
eximius} from Tennessee, presented by Miss Winifred M 

Middleton , a Virgmian Eagle Owl (Bubo mpximus) from South 
America, deposited , two Mouflons (Or /s musimon, 8 9 ) from 
Corsica, received m exchange e 





OUR ASTRONOMICAB COLUMN 


THE NAUTICAL ALMANAC FoR 1896-«The new superin- 
tendent of the Naztzcal Almanac office has introduced a much- 
needed reform into the first almanac, that for 1896, @ssued under 
his direction The state of the Britzsh Nautical Almanac has 
long been severely criticised as being far from the best possible 
for navigational purposes both ın form and contents, and by no 
means satisfactory from the astronomical ssandpoint @ letter 
addressed by the Shipmasters’ Society to Dr Hund, the late 
Superintendent, ın November 1891, pointed out the advantage 
to navigators which would be offered by a work published al a 
popular price, and without that astronomical information which 
1s of no use to sailors »Many low-priced almanacs are published, 
indistinctly printed, and having occMional errors in the figures, 
and an official trustworthy book was very desirable In conse- 
quence of this representation the almanac 1s now published ın two 
forms—as the complete almanac of former years, price zs 6d , 
and as Part I of the Naut:cal Almanac, specially suited for the 
use of sailors, price Is 

The complete almanac has been revised and added to, many 
of the recommendations of the Nautical! Almanac Committee 
of the Royal Astronomical Society, which reported to the 
Admiralty in 1891, having been adopted The smgll short 
period terms of nutation have been tabulated, and, correspond- 
ing to that, additional day numbers are added so as to enable 
computers to melude those small terms in the star corrections 
The catalogue of stars from which the moon calminators and stars 
occulted by the moon are obtained has been revised anal en- 
larged, and the mean places of the stars of this catalogue, which 
are used during the year, are also included The elements of 
the occultations aree given in a revised form similar to that 
adopted in most of the other astronomical ephemerides, so that 
the circumstances of an occultation for any position on the 
earth’s surface can be computed with facility ‘There has been 
a general revision of the constants used 

The small almanac has been arranged by Mr Downing in 
conference with the Hydrographer As the guiding principle in 
publishing this was the minimum of change ın the parts of the 
almanac which were to be extracted and published separately, 
there 1s still much in the volume that 1s not needed by sailors, 
but the omission of which would have necessitated the setting 
up of fresh type and much extra work at the Vautecal Almanac 
office The monthly part ıs printed unaltered, and consequently 
contains the sun’s and moon’s Jatitude and longitude, which are 
not required by sailors The noon ephemerides for the brighter 
planets, Venus, Mars, Jupiter, and Saturn, the catalogue of 
mean places of stars, as well as the apparent places of the nine 
stars used for lunar distances, the eclipse section and the tables 
for navigation are then given There ıs no doubt that the issue 
of this smaller work will confer a real benefit on the shipping 
community, and that ıt will soon win tts way to popularity 

In announcing these changes to the Royal Astronomical 
Society, Mr Downing expressed the hope of being able, through 
the economy of time effected by international co-operation m 
some of the work of the office, to make considerable future 
additions to the almanac without increasing the burden of the 
British taxpayer The duplicate work done at Berlin, London, 
Paris, and Washington involves much waste of energy which 
might be more usefully expended and as a step towards this, 
Mr Downing, last summer, arranged with Prof Newcomb, of 
Washington, to co-operate ın some of the work of their re- 
spective almanacs, and the Admuralty have consented to this 
It 1s to be hoped, ın the interests of astronomy and of navigation, 
that the scheme may be greatly extended 


ECLIPSE PHOTOGRAPHY —The results obtained by M de la r 
Baume Pluvmel at Salut Isles ın 1889 (as given in his lecture 
which appeared in NATURE last week), when he photographed 
the corona with photographic actions varying from 185 to 13, 
and found the photogiaphic action of 30 the most satisfactory , 
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dè not agree with fhose of the English expedition obtained at 
the same time and place The photographic actions on the 
plates exposed with the 20-1nch mirror of 45-1nches focus, by the 
late Father Perry, varied from 19 75 to 790% as aalculated by 
the formula given by M de la Baume Pluvinel, and in every 
case increase of photographic action gave greater extension of 
he corona Mr Rooney’s plates, with the 4-1nch lens of 6r 
inches focus, had been subjected to photographic actions varying 
from 1 11 to 177 77, and agreed with Father Perry’s in givin 

greater extension with every increase of photographic action 

The Hmglish results certainly justify the conclusion that greater 
photographic action ıs necessary to photograph those faint 
extensions of the corona which have been seen, but have 


@ittherto eluded attempts to photograph them 


Mr. Burnham’s experiments, alluded to by M Pluvinel, do 
not assist us n this question A certain absolute amount of 
light ıs necessary to give azy appreciable photographic effect on 
thé plate, and ¿ss seems to be the chief difficulty m obtaining, 
photogfayths of the external torona In Mr Burnham’s 
experimefits he had too much light and had to cut down the 
exposure ın order to get faint contrasts, Put there was never any 
question of not having sufficient light to obtain any photographic. 
effect Captain Abney finds (Phil. Trans vol clxxx A, page 
314) that an abrupt change of 4 percent in the intensity of hght 
can be detected on a photograph, hence we may looh upon a 
negative asa drawing built up of 200 different shades Over 
exposure will of course prevent such faint contrasts as 4 per cent 
beig detected, and under eaposure will enable fainter con- 
trasts to be seen, se fong as the limit of minimum exposure 
necessary to produce any photographie effect 1s passed, but the 
evidence from the English expedition renders it extremely 
probable that even with the largest photographic action used: 
this hmt was not actually reached with the faintest extensions 
of the corona 


Comet Hotmes —Dr F Cohn, writing about this*comet 
from the Observatory ın Komgsberg on January 17, finds 
{Ast onomtsche Nachrichten, No 3146), with a 6-inch heliometer 
and a magnification of 65 times, that the nucleus 1s exactly as a 
star of the 8th magnitude The correction to the ephemeris given. 
below 1s, as he has deduced, Aa = — 0 3s , A8 = — 6” 

Dr R, Schorr, of the Hamburg Observatory, puts the nucleus 
down on the same date as a 7 2 magnitude star with a small 
nebulosity about it of 5” diameter, but on the 18th he found the 
comet showed a much larger coma, a measurement giving 87”. 
The stellar nucleus was also estimated as 7 5 magnitude of 
a diameter 2” 

The ephemeris of this comet 1s from Prof Schulhof’s calcula- 
tions (Astronomische Nachrichten, No 3140) — 


1893 RA app Dec) app 
hm s o or H 

Feb 2 145465 +33 492 
8 47 166 50 48 

4 48 47 3 52 14 

5. §0 186 53 45 

6 51 504 55 20 

7 53 228 56 59 

8 54 558 58 41 

9 I 56 293 34 0 28 


Comer BROOKS (NOVEMBER 19, 1892) —The following 1s 
an ephemeris for Comet Brooks for the ensuing week — 


1893 R A app Decl app Log r Log 4 Br. 
m s o 
Feb 2 23 56 48 +34277 
3 23 59 13 33444 91050 © 1295 190 
4 O 1 3I 3 33 
5 3 42 32241 O1087 0 1482 IJI 
6 5 48 31464 
7 7 48 3I 104 
8 9 43 30 35 8 
9 o Il 33 30 29 001167 0 1832 I 40 


THE ANDROMEDES —Although Mr Maclairr Boraston was 
unfortunate in having bad weather on the nights of November 
13 and 14 last, thus obscuring the Leonids, yet the magnificent 
shower of the Andromedes that he describes in 4st: onomy and 
Astrophysics for January should have recompensed him some- 
what for “the great elevation of the radiant point, combined 
with acloudless tropical sky, the absence of moonlight and the 
unobstructed view of the complete hemisphere, afforded the ze 
requirement? Observing im 
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‘Tongitude 72° west and latitude 17° north, between 1th 48:8 
and sh 48m GMT, he deduced the radiant point from,7o 
short-track meteors, and four comeident stationary ones, giving 
its position as R*A 28°, decl +36° Counts being taken at 
intervals for areds of 60°, about 18 meteors per minute were re- 
corded, thus making a total number of 108 for the entire hemi- 
sphere in one minute, or 6480 per hou, As this fall went o 
continuously for six hours without any sign of the numbers 
gimmuishing, we have the number of meteors 38,880, which 
Mr Boraston says must certainly be a minimum, as many faint 
and rapid ones must have escaped notice A further abserva- 
tion at 8h 48m showed that the action was still being kept up, 
‘thus creasing this number to about 60,000 During this display 
1t was remarked that the meteors appeared much brighter when 
distant from the radiant point than ın its vicinity 


A New METHOD oF PHOTOGRAPHING THE CORONA —M 
H Deslandres, in the Comptes Rendus of January 23, describes 
a method of photographing the solar corona without fhe aid of 
absorbing media Sunlight 1s allowed to fall diregtly on a 
system of two identical prisms with parallel and inverted faces 
placed at a distance apart, such that only a portion of the 
diverging band from the first ıs intercepted by the second 
After passing through the latter, the rays by recomposition give 
rise to a well defined coloured image of the sun’s disc On 
displacing the prisms in a line perpendicular to the line joming 
them, the mage assumes different colours, and on moving them 
along it, the range of colours intercepted ıs made to change 
The prisms may be replaced by gratings In a series of experi- 
ments carried out during the autumn, nine successive impressions 
of the sun’s image were taken, ranging from the C hne till far 
into the ultra-violet The object was to find the region where 
the hght emitted by the corona showed the greatest photographic 
difference from that of the diffused sunlight in the atmosphere 
As a matter of fact, a halo distinctly separated from the diffused 
sunhght showed itself on some of the negatives, especially in 
the ultra-violet region, which very probably represented the 
corona But to confirm this, simultaneous exposures at different, 
especially elevated, stations ought to be mare, if possible 
during a total eclipse 





GEOGRAPHICAL NOTES 
THE February number of the Geographical Jo nal, ın addı- 


* tron to two important papers read before the Royal Geographical 


Society, and already reported ın Narure, contains a brilliant 
account by Mr Conway of the crossing of the Hispar Pass 
The views of mountain scenery were bewildering in their ex- 
tent, from the foot of the valley an unbroken glacier was in 
sight, stretching downward from the pass forty miles distant 
This unuivalled 1ce-stream was covered for the lower twenty 
mules with moraines From the pass a vast snowfield, surrounded 
by magnificent rock aiguilles, was seen to Jie below, and from 
this the Biafo glacier descended From the end of the Hispar 
glacier to the end of the Buiafo glacier was a distance of eighty 
miles, formimg the longest snow-pass in the world outside the 
Polar regions Mr Stephen Wheeler communicates a paper on 
Mendez Pinto, whose early travels inthe East seem to have keen 
unduly discredited 


Ir is announced that the eminent geographical author M 
Elisée Reclus has accepted a professoi-hip in the University of 
Brussels, and will commence his work there By a course of lec- 
tures on comparative geography 


Mr Asror CHANLER’S expedition to Lake Rudolf, by the 
Tana, has reached Hameye, the Ibea Company’s post at the 
head of navigation on the Tana—a position accessible in five 
weeks from the coast, to which camels, oxen, donkeys, and 
horses can be safely taken Lueutenant Hohnel, who ıs at- 
tached to the expedition, finds that Commander Dundas has 
placed the Tana from 20 to 22 minutes of longitude too far west, 
and he has searched in vain for the mountain ranges reported by, 
Dr Peters 

In a recent journey of some duration in the Sakalava plain in 
the north-west of Madagascar, M Emule Gautier {according to 
the Annales Géographique) found the soil everywhere to consist 
of a stiff red clay, weathered into steep sided lumps and chasms 
overlying sedimentary rocks, but quite simular in colour and 
character to the red clay which covers the volcanic rocks of the 
plateau M Gautier believes that this clay 1s identical with the 
laterite of the Deccan 


NO 1214, VOL. 47] 








Mayor LEVERSON, the British Commissioner for the delimita- 
tion of the froatier between the British South Africa Company's 
territory ard the Portuguese possessions, has returned to this 
country, after having carried out extenfive surveys and made 
considerable rectifications in the map of a strip of country 
stretching from the@north east corner of the Transvaal northward 
to Massikesse The position of the latter point was fixed as 
18° 15’ 33” S 932° 51/24" E 

Mr MACcKINDFR gave the second lecture of his course on 
History’ and Geography, under the auspices of the Royal 
Geographical Society, oh Friday evening, when he discussed the 
road to the Indies, showing how the desert route, which led to 
the growth of Palmyra, was superseded by the ocean route after 
the successfyl rounding of the Cape of Good Hope The theatre 
of history ın ancient times wae the region enclosed between the 
pine forests of northern Asia andthe Indian Ocean, divided into 
separate worlds by a double belt of deserts and steppes 


lh mariner S 





THE GROWTH OF ELECTRICAL INDUSTRY 


ON Friday last Mr W H Preece, F RS, delivered before 
the Institution of Electrical Engineers his inaugural ad- 

dress as President He sayi he had confpleted his fortieth year 
of contmuous service ın developing the practical applications of 
electricity for the use and convenience of man, and it appeared 
to him that he could not better repay the high compliment the 
Institution had conferred on him by electing him, for the second 
time, to be 1ts President than by surveying and criticising the 
growth of the various branches ot electrical industry with which 
he had been more or less associated during that long period 
In the course of his address he dealt with telegraphy, submarine 
telegraphy, lightnmg protection, railway signalling, telephony, 
domesti¢ applications, electro-chemical industry, electric light- 
Ing, power transmission, electric traction, and theoretical views 
of electricity 

Speaking of telegraphy, Mr Preece said —The instrument 
that we have principally developed in England ıs the automatic 
fast speed apparatus, based on a principle of preparing messages 
for transmission by punching, devised by Alexander Bain in 
1848, and improved m tts mechanical details by Mr Augustus 
Stroh in 1866 This has been my specifil pet, and with the 
electrical assistance of Mr J B Chapman, and the mechanical 
skill of Mr J W Willmot, all the ills that telegraphs are heir 
to have been routed, and the practical speed of working has 
been multiplied more than six-fold It has been one long 
continual contest between patient observation, inventive skull, 
careful experiment, and technical acquirement on the one hand, 
and resistance, electrostatic capacity, mertia (electro-magnetic 
and mechanical), bad insulation, impure materials, imperfect 
workmanship, &c , on the other But we have, step by step, 
won all along the hne- 75 words per minute have become 500, 
a possible 130 has become an actual 600 Duplex automatic 
working over cable lines 1s possible, and modes of working 
have been mtroduced that were thought at one tıme chimertcal 
and impossible 

The results to which I have referred have not been attained 
without very special attention to questions of construction and 
maintenance of the wires, both aerial and submarine, and a 
very complete system of test 1s now applied both before and 
after every line is completed In the early days of telegraphic 
communication very rough and crude tests were apphed, and 
the condition of the hnes caused serious difficulties , but at the 
present day we must ascertain the purity of the metal em- 
ployed, 1ts mechanical strength, its electrical resistance and 
capacity, us insulation resistance, and the relationship between 
the latter and the conductor resistance, as well as its speed 
value The employment of copper as the conductor suspended 
on poles in place of tron, which was inaugurated at my instiga- 
tion in 1884, by a very costly experiment belween London 
and Newcastle, has had a material influence in increasing the 
speed of working and improving telegraphy This 1s due not 
only to its reduced resistance, but to the absence of electro- 
magnetic inertia in a long, single-suspended copper wire All 
our long important telegraphic circuits are now built with 
copper 

One of the arguments used against the proposed transfer of 
the telegraphs to the State was the notion that invention would 
not be fostered by a Government department This has been 
entirely falsified - Telegraphy has been advanced ın this country 
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more rapidly by the British Post Office than by any private 
undertaking, and we have certainly shot ahead of our smart 
cousins on the other side of the Atlantic, from whom, how- 
ever, I am proud to sag, I learnt so much on my vifits in 1877 
and 1884 Their engineers are looking to us to develop then 
inventions, and we have done so ‘heygcannot always get 
them taken up in the States Duplex, quadruplex, and multi- 
plex telegraphy are importations from them, but they have*been 
improved ın our service by@ur own developments, and have 
now become the staple and the standard modes of yorking 
No one has done more to effect this object than Mr M 
Cooper s 

An accident in the drafting of the Acg of Parlament of 
1868-69 transferring the ‘telegraphs from the hands of private 
companies to that of the State, has led to a tremendpus develop- 
ment of newspaper reporting 18 England Few people are 
aware of the immense business done for the press The growth 
of press messages 1s shown in the fact that 21,701,968 words 
paid for ın 1871 have giown in 1891 to 60Q,409,000—ay aver- 
age of nearly 2,000,000 Words per day ' 

When Mr Gladstone spoke at Newcastle, at the National 
Liberal Federation, ın 1891, 390,778 words were signalled*to 
different parts of the country This kind of business 1s not, 
however, confined to the Post Office The Exchange Telegraph 
Company, which commenced opera&ons 1n 1872, working under 
the license of the Postmaster-General, has in London over 800 
mstruments at work (120 being in newspaper offices), distri- 
buting a daily average of 3,381,134 words to vatious receiving 
instruments adapted to the requiremerts of the respective ser- 
vices The financial intelligence, for example, bemg trans- 
mitted over instruments furnished with type-w heels containing 
the various fractions most ın use in Stock Exchange quotations 
The latest form of this mstrument prints at the rate of forty 
words per minute General and parliamentary intelligence are 
distributed to the clubs over column printers, and legdi, sport- 
ing, and Parliamentary news to newspapers on specially fast 
tape printers, capable of delivering, ım the hands of skilled 
operators forty five full words per minute to any number 
of subscribers simultaneously The news transmitigd 1s 
chiefly commercial and financial, amounting to 2,775,000 words 
per day 

To return to the purely State telegraphy Some idea of the 
growth of the general telegiaphic business of the country may 
be gathered from the following statement, which gives the total 
number of messages paid for m each year — 


1852 211,137 

1869 6,830,000 
Transfer took place in 1870 

1882 31,345, 86% 

1892 79,215,439 


In the course of his review of the history of submarine tele- 
graphy, Mr Preece sa'd —By far the greatest cable corporation 
in the world 1s the Eastern Telegraph Company, whose system 
of 25,376 miles stretches from Cornwall to Bombay, connects 
the northern and southein shores of the Mediterranean with Malta, 
and joins up the various other islands of the Mediterranean and 
the Levant This company, m conjunction with the Eastern 
Extension and the Eastern and South Afiican Companies, also 
gains access to Australia and New Zealand on the one hand, 
and to the Cape of Good Hope on the other, the combined 
mileage reaching a total of no less than 47,151 This enormous 
system has all grown up within, practically, the last 23 years 

The form of cable has practically remained unaltered since 
the original Calais cable was laid in 1851 Various sizes of 
core and armour, and various modes of protection from decay, 
have been used to suit different routes, but the cable of to day 
may be said to be typically the same as that used in the English 
Channel in 1851, and in the Atlantic in 1865 

The first cable had gutta-percha as a cielectric, and it 1s stil 
almost exclusively used forsubmarine cable core , but the manu- 
facture has so improved in the last twenty yeais that a core 
having an insulator weighing 150 lbs per nant, which then had 
a dielectric resistance of some 250 negohms a naut at 75° F, 
can now be obtained, giving 20co megohuns at the same tempera- 
ture Indiarubber ıs creeping ın, owing to the high pice and 
scarcily of gutta-percha 

Next to strong tides, rocky bottoms, anchors, and shallow 
water, the greatest enemy to submarme cables, more especially 
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1Đ the tropics, has proved to be the teredo of various species ; 
but this depredatory worm has been utteily routed by covering 
thé gutta-percha core with a lapping of thin brass tape laid on 
spirally A remarkable thing about this little msect is that, 
whereas twenty years ago it was practically anknown in our 
English waters, ıt has now gradually spread all round our 
coasts, with the exception, perhaps, of the North Sea A new 
fable about to connect*Scotland and Ireland 1s being served 
with brass tape . 

With the cables has grown up a fleet of telegraph ships to lay 
and mantan them In 1853 the Afonarch, belonging to the 
Electric Telegraph Company, was the only ship permanently 
employed as a repairing telegraph ship , now, 1n 1893, the cable 
fleet of the world numbers no lessethan 37, of which seven 
%elong to Government administrations and the rest to private 
companies, the Eastern Telegraph Company heading the list 
with five vessels 

Perhaps the most remarkable history of a cable ıs the follow- 
ing —¥h 4859 Phe light cables latd in 1853 from Orfordness to 
Holland weie picked up and replaced by a heavier one A few 
auts were sold to the Isle of Man Tefégraph Company, and 
had an extra sheath laid on This cable was submerged between 
that island and St Bees, where it remained until 1885, when it 
was replaced by a three-core cable It was agam put under 
water in 1886 as part of the cable between Uist and Harris, in 
the Hebrides, where it still lies, as good as ever The dura- 
bihty of submarine cables 1s remarkable That laid between 
Beachy Head and Dieppe in 1861 1s still working , and that 
lad between Beachy Head and Havre in 1870 has broken 
within the last month for the frst time i 

Despite the enormous growth of submarme cables during 
these forty-two years, there would appear to be plenty of scope 
for still further extension The Pacific still remains untouched, 
and the project is at the present tume under consideration to 
connect our possessions in North America with thase m 
Australia 

The following ıs the passage relating to telephony —I had 
the good fortune in 1877 to bring to England the first pair of 
practical telephones They had been given to me in New York 
by Graham Bell himself After a series of experiments, I 
brought them before the British Association meeting, which 
was held that year at Plymouth Who at that time could have 
imagined that the instruments, which were then but toys, would, 
within sixteen years, have become a necessity of commercial, 
and almost of domestic, life? Yet today the number of 
telephones in actual use may pretty safely be put down at a 
million ! 

During 1878 Edison devised his carbon transmitter, and 
Prof Hughes presented his ‘‘ microphone” to the world. 
These inventions made the telephone a practical instrument of 
vast commercial importance It may be said to have sprung 
into existence well nigh perfect , and the fewness of the actual 
improvements on the Bell receiver and the Hughes microphone 
1s scarcely more astonishing than the immense rumber of fruit- 
less attempts at improvement that have been made, Even now 
the original instruments are not easily bea‘en 

The institution of telephone exchanges has led to a develop- 
ment of systems of switching that might fairly be considered a 
special study in themselves, and the demand fo. communication 
between distant places has necessitated the application of much" 
special attention to the method of constructing lines and of 
arranging circuits® 

Tt is in this latter field that I have been a diligent worker, 
and the application of the so-called ‘K R” law has proved of 
maternal benefit ın connection with the problems of long-distance 
telephony It1s a law which implies that the number of signals. 
that can be tiansmitted per second through any circuit depends 
solely on the capacity (K) and the resistance (R) of the circuit 
It 1s very much the fashion to deny the accuracy of the K R law 
This ıs probably the result of ignorance of its meaning or of its 
mterpretation Some speak of it as empirical, others scoff at it 
“s imaginary, and some sneer at 1t as an impossible Jaw , but 
it 1s a law that has determined the dimensions and speed of 
working of all our long submarine cables , it determimes the 
number of arms a circuit can cairy on the multiplex system, the 


* speed attainable with the Wheatstone system, and the distance 


to which it 1s possible to work quadruplex , 1t 1s a law that. has 
enabled us to bring London and Paris within clear telephone 
speech of each other, and which will probably before the year 
1s out enable Dublin and Belfast to speak to London—a message 
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of peace to Ireland as solid and substantial as any promiseg 
political proposal , ° 

The New York and Chicago trunk hne is 950 miles long, 
and it is built with 435 lbs (or No 8S W G ) copper wire 
Chis wire gives g@ resistance of 206 ohms per mile, which is 
casily verified , but itis said by Mr Wetzler to have a capacity 
of 0 0158 microfarad per mile, which cannot be verified, and 
which 1s absuidly high 0 0158 microfarad was a measuremens 
made by me in England on an old lne, but I have frequently 
jointed out that owing to the use of earth wires the capacity of 
our English hnes 1s very much greater than that of American 
lines Mr Edison discovered this in 1872 when he Ame to 
England to introduce his automatic system Moreover, I have 
also pointed out that induction still futher diminishes 
this capacity The Parfs circuit does not exceed 0 0059 
microfarad per mile I should estimate the Chicago circuit 
at 0004 microfarad per mile, and the K R at 7500, 
which gives a result that quite accords with the opinigns 
that I have heard expressed by those who have tried ghe two 
circuits as to the relative efficiency of the Paris ang Chicago 
lines My American friends would have done better 1f they 
nad used thicker wire I should bave specified 6oolbs per 
mile , but 1f ıt had been ın England I should have used 1000 Ibs , 
for we cannot dispense entirely with cables and underground 
work as they have done ın the States, and the increased capacity 
introduced must be compensated for by reduced resistance As 
1 matter of fact, I once proposed 1200 lbs wire for a circuit 
between London aud Berlin—a distance of 760 miles, including 
a cable 55 miles long 

The beneficial effect of induction as a negative capacity 1s 
observed when working a circuit telegraphically with automatic 
high-speed apparatus Thus, on two copper wires 450 miles 
long, making 900 mules altogether, the speed on each single wire 
was 120 words per minute, and on metallic circuit 


hoop wé different routes . 


120 words per minute 
on same poles 
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So that the improvement effected by induction was 25 per cent 

There ts no difficulty ın measuring R of a metallic loop The 
Wheatstone bridge determines it at onee There is more diffi- 
culty in obtaming K It cannot be measured directly But 
with a metallic loop of copper, partly overhead and partly under- 
ground, there are several modihcations required, due to electro- 
static and electro-magnetic induction, which are at present 
beyond the reach of formulee, and render it difficult to determine 
the capacity except approximately from the telephonic effects 
themselves, Thus the capacity on the London-Paris circuit 
proved to be only one-half of that obtained by calculation, and 
every long circuit will require its own K to be determined by 
comparison with an empirical KR scale Such a scale I have 
determined by careful experiment on artificial cables 

I have recently devised a new form of cable which will pro- 
bably quadruple the rate of telegraph working to America, 
and I may say with all confidence that there ıs no theoretical 
reason whatever why we should not converse between London 
and every capital ia Europe, while it 1s not impossible to speak 
even acruss the Atlantic 

With regard to electric lighting, Mr Preece said that many 
efforts are being made to utilise the waste forces of nature in 
producing electric currents for the economical supply of the 


° 

that the cost of maintenance of machħhery and of the erection 
and upkeep of conductors limits the distance to which the energy 
of falling watemcan be economically transmitted The proposal 
to hght New York by currents generated at Niagara is at pre- 
sent financially absurd It ıs doubtful whether it will be 
commercially advantageous at Buffalo, 30 miles away, but it 
1s eae that at T:®oli it can be so applied with advantage and 
proht, 

There ıs mach water power in thys country that might be use- 
fully employed At Worcester it iS proposed to use the water 
of the ‘Feme, a tributary of the Severn, to supply electrical 
energy to the city—an experiment that will be watched with con- 
siderable interest, for the use of water power will solve the 
difficulty occasioned by light loads during the small hours and 
daylight Keswick and Lynton have already been so served, 
but on a small scale only There are many towns whose public 
streets could be brilliantly 1lluminated by the streams running 
past them, but there is much fear and distrust to be removed 
from the minds of our local magnates, and a considerable amount 
of edueation necessary before the public will receive the full 

"value of the gifts that nature so freely places at 1ts disposal, and 
thg engineer so thoroughly converts into a utilitarian form 

The following are some extracts from the passage in which 
theoretical views of electricity are discussed — 

In the Presidential address which I delivered to the Society 
of Telegraph Engineers atd Electricians in 1880, I took the 
opportunity to formulate the theoretical views of electricity that 
I had acquired at the feet of Faraday It 1s not given to every 
boy to have his great ambitions realised One of my ambitions 
as an earnest listener to Faraday’s simple and delightful lectures 
was to be his assistant, and in almost the last investigation he 
undertook on electric induction in underground wires it was my 
privilege to see much of him, and to prepare many experiments 
for him Early in 1854, at his wish, I carried out for Mr 
LatimergClerk certain experiments on the comparative effect of 
increments of voltage in increasing the rate of transmission of 
signals through long telegraph circuits It was found that 
variation of zoltage had no effect Currents from 31 and from 
500 cells sent through 768 miles of gutta percha-covered under- 
grou! wire showed precisely the same velocity These experi- 
ments were sent by Faraday to Melloni, who had prompted the 
wish, and Melloni (‘‘ Faraday’s Researches,” vol im page 577) 
remarked ‘* The equal velocity of current®of various tensions 
offers a fine argument in favou of the opinion of those who sup- 
pose the electric current to be analogous to the vibrations of air 
under the action of sonorous bodies” This is to be found in 
the very last contribution mserted in the greatest work ever 
published on our science, ‘' Faraday’s Experimental Researches 
in Electricity ” 

Faraday’s views were subsequently expounded and extended 
by Maxwell, who said ‘‘ Faraday, in his mind's eye, saw lines 
of force traversing all space, where the mathematician saw 
centres of force attracting at a distance, Faraday saw a 
medium where they saw nothing but distance, Faraday sought 
the seat of the phenomena in real actions going on in the 
medium, they were satisfied that they had found it in a power 
of action at a distance impressed on the electric fluids” (Max- 
well, “Electricity,” vol 1 page 10) 

Since that period I have never regarded electricity as any- 
thing else but as a form of energy, and its effects as modes of 





light In America, Scotland, Switzerland, Italy, and, indeed, 
wherever waterfalls are available, electric plang 1s being installed. 
to convert the energy of the fall into the useful form of electricity 
At Tivoli, near Rome, a fall of 165 feet 1s used to work six 
turbines of 350 horse-power each, giving 2100 horse-power in 
all Six high-pressure alternators working in parallel send 
electrical energy at over 5000 volts pressure to Porta Pia, near 
Rome, 148 miles from Tivoh, through four stranded copper 
conductors, each having a diameter of 13mm , and bunched into 
one metallic loop, giving a total resistanceof4ohms At Porta 
Pia the 5000 volts are reduced to 2000, and the currents are dis- 
tributed to several substations spread over the city, where they 
are again lowered to the safe pressure of 102 volts, at which 
voltage the current 1s supplied to the consumer on the three-wire 
system There are 600 arcs and 30,000 glow lamps in use in 
Rome, but they are not all supplied from Tivoli Mr Preeces 
inspected this installation only a few days ago, and found every- 
thig working smoothly and efficiently under the able guidance 
of Prof Mengarm 

Water power abolishes the coal bill, but it must be remembered 
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motion of the molecules of matter and of the ether that fills 
all space , and durmg my long apprenticeship of forty years I 
have never examined one experiment or considered one fact 
that was not explicable on this theory 

Electricity is energy which 1s transmitted by matter and 
through space by certain disturbances the result and the 
equivalent of work done, and ın certain orderly and_law regu- 
lated forms, called ‘electro magnetic waves” It is not 
dificult to conceive the ethe: carved or the molecules of 
matter swayed or excited in defimte periodic waves A 
molecule 1s subject to all kinds of motion—translation, oscilla- 
tion, rotation upon its own axis, and revolution about some 
external axis. Clausius (Pogg Ann, civi p 618) suggested 
that the atoms or groups of atoms constituting a molecule 
revolve around one another’similarly to planets, and are 
sometimes nearer to and sometimes further from each 
other The difference between the infinitely great and 
the infinitely little ıs only one of degree The motions 
of the solar system and that of a molecule of water 
are similar These mouons are imparted to and transmitted by 
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the ether, and they are taen up again by matter One kind 
of wave gives us light, another radiant heat, another magnetism, 
and another electrification The rate at which*these waves 
move ıs the same, viz .30,000,000,000 centimetres, *or 192,000 
miles, per second It $s only their form and their frequency 
that differ Matter and ether are subject to strains, currents, 
vortices, and undulations, and every singl€ electro-magnetic 
phenomenon can be compounded of or reduced to one or other of 
these mechanical disturbangess Rotation in ohe direction 
gives positive electrification rotation in the opposite direction 
gives negative electrification A whir. in one directio gives 
us north magnetism, in another direcaon, south magnetism 
Hertz, the experimental eaponent of Maxwell’s views, has 
shown the existence of electro-magnetic wave’, and has proved 
their reflection, refraction, andinterference The yale of their 
propagation 1s the same in ether, apr, and conducting wires 

‘The most recent discoveries and deductions are all in accord- 
ance with this mechanical theory J J Thomson's views that 
at high temperatures, in the act of dissociation, all gases, and 
Dewar and Fleming’s corglusion that at lo& tempeiatur@s—in 
fact, at the absolute zero of temperature—all metals become 
perfect conductors, might almost have been predicted Hystereses 
and Foucault losses are mere wastes of energy, due to molecular 
friction or to internal work done on the molecules, assisted by 
bad design and impur@ material , hgt, being measurable and 
comprehensible, their reduction to a minimum has become 
possible and actual 

It ıs a misfortune that a beautiful hypothesis lke Maxwell’s 
electro-magnetic theory of light has been discussed almost solely 
by mathematicians Its consideration has been confined to a 
small and exclusive class It has not reached the public, and 
this 1s to be regretted, for, after all, st ıs the many, and not the 
few, that determine the acceptance o1 refusal of a theory The 
existence of the ether 1s now thoroughly comprehensible Light 
1s now regarded as an electro-magnetic disturbance Tle eyes 
an extremely sensitive and delicate electro magnetic instrument 
The difference between luminous, thermic, and electro-magnetic 
waves 1s one of frequency and form We thus have to consider 
the propagation of these waves not only in thè conductor and in 
the dielectric in the dnection of the circuit itself, but if the 
ether at right angles to this direction The former produces 
currents in the conductor, and the latter induction and secondary 
effects in contiguous®conductors Thus it 1s easy to see why 
electric and magnetic lines of force are at right angles to each 
other, and each of them perpendicular to the line of propagation 
of the primary electro magnetic wave, and why the transversal 
disturbances are secondary waves of electro-magnetic energy 
which can be transformed into electric currents of opposite 
direction whenever contiguous conductors he in their path so as 
to be cut by these Jines of force in the proper direction Indue- 
tion is thus mere transfoimation of energy whose direction and 
magnitude are easily calculated 

It is by following out this line of thought that I have 
recently succeeded in sending messages by Mouse signals across 
the Biistel Channel between Lavernock and Flat Holm, a dis- 
tance of 31 miles ‘Lhe electro-magnetic disturbances were 
excited by primary alternating currents in a copper wire, 
1237 yards long, erected on poles along the top of the 
cliff on the mamland The radiant electro magnetic energy 
was transformed into currents ayain yn a secondary circuit, 
610 yards long, laid along the island The strength of these 
secondary induced currents complied almost exactly with calcu- 
lations The results attained, the apparatus used, the pre- 
cautions taken to separate effects of induction from effects of 
conduction , the elimination of mere earth currents from electro- 
magnetic disturbances in an, will form the subject of a separate 
paper, for their poper consideration woula be too tedious for an 
address 1 allude to them now only to illustrate the existence 
of one of the greatest proofs of the truth of a theory, v.z the 
practical development and verification of a conclusion predicted 
from mere theoretical considerations 

The oscillatory character of the discharge of a Leyden jar, 
which was discovered by Henry in 1842, 1s an admirable 
proof of this molecular theory If two jars, precisely similar as 
regards capacity and cicuit inertia, be placed near each other 
with their planes parallel, and one of them is charged and dis- 
charged, the other responds sympathetically, as do two similarly 
pitched tuning-forks when one 1s eacited Professor Oliver 
Lodge, who has made this field his own, has shown that by 
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osgillations can be produced to give any required rate of oscilla- 
tion from one to 300*mullions per second 

Ifa room or theatre, when these discharges are excited, it 1s 
a common thing to see sympathetic sparks ypon the spangled 
walls, and among the metallic objects scattered about The 
whole place is an electric field, which 1s violently disturbed at 
every spark, and everything which is '‘syntonised,” as Oliver 
Imdge calls it, to the mam discharge, responds in this way 

It 1s umpossible to account for these effects, which are all cases 
of transformed kinetic energy, except on the mechanical theory*® 
which I have advanced We have a source of disturbance, we 
have energy transmitted in waves, we have wave transformed 
nto disturbance again Energy passes through its various stages 
by the motion of matter and the actyon of the ether Every- 
thing 1s accounted for and nothing 1s lost Waste energy only 
means energy in the wrong place 


e 





° 
; °: YEZO AND THE AINU 
“Evo papeis on recent travels in the Isl@nd of Yezo were read 
to the Royal Geogiaphical Society on Monday evening 
Prof J Milne, F R § , whose paper was read by the Secretary, 
made a journey to the north-east of the island by sea in 1891, and 
returned by land, crossing Yezo almost through tts centre He 
was accompanied by Mr John Revilliod, and travelled with a 
view to studying the volcanic geology of the regions Landing at 
Kushiro, interesting on account of the relics of pre-Amu mnhabit- 
ants, and on account of its coal mines, they ascended the Kusur 
river to Shibecha, where there isa gieat convict prison and 
sulphur refinery, the raw sulphur being obtained fiom the vol- 
cano Atosanobor, to which there 1s a railway twenty miles long 
In this locality the violence of the escape of steam from the boil- 
img springs exceeds anything seen elsewhere in Japan, New 
Zealand, or Iceland A new road, thirty-seven miles long led 
from the voleano to Apashiri, on the north east coast, where a 
factory for making matches has recently been erected, on account 
of the abundance of the white-stemmed poplar, the timber of 
which 1s much more readily worked ın the fresh state than when 
dried A boat journey was made ina small dug out canoe under 
rugged cliffs from 500 feet to 1000 feet in height, for thirty miles 
to Shintoki, where there 1s a great sulphur mine From some 
of the volcanic craters fused sulphur flows like lava, and crystal- 
lises in an almost pure state. A trip from Nemuro to the nearer 
Kurile Islands was followed by the main feature of the journey, 
a ride from Yubets, on the north coast, up the Yubets river, 
across the watershed, and down the Ishikar: river, to the west 
coast Groups of convicts working on the new roads, which are 
being made across the island, were almost the only people met 
with Vast groves of tall bamboo grass everywhere impeded 
the travellers, and msects of all kinds proved very troublesome 
There was little or no sign of larger animal lfe 
Mr A H Savage Landor also read a paper He had 

wandered all round Yezo and up several of the largest rivers 
quite alone, and with no object save curiosity and the desire to 
study the Amu at home The main part of his equipment was 
a great store of painting material, of which he made good use 
in portraying both the natives and the scenery of the island 
The Ainu accessible from Hakodate, who have been frequently 
visited and often described, are almost all Japanese half-breeds, 
and much influenced ın customs and costume by their southern 
neighbours The*Ainu of the interior and the more distant 
parts of the coast were very different The true Amu villages 
are intensely filthy, and the vermin in them make hfe almost 
ansupportable to a stranger, minute black flies, which swarm 1n 
incredible hosts, being the worst The people, although good- 
humoured, are sunk in the most degraded savagery Their 
marriage customs seem to be summed up in unqualified 
promiscuity, the Ainu disclaiming any idea of being bette: than 
bears or dogs The Amu language 1s poor in words, and 
many of them show a curious resemblance to words of Anglo- 
Saxon origin, eg Chp, for ship, Do, day, Mukku, music, 
Fone, bone , Ru, road , To, two , [Vakka, water The religious 
beliefs of the Ainu can hardly be dignified by such a term , they 
are merely superstitions In traveling along the south-west 
“coast there was often considerable danger from the waves 
washing over the narrow track which wound between the 
boulders on the beach Fog prevails along the east coast in 





summer, probably on account of the Kuro Siwo encounteiing a 


varying the capacity of the jars and the ineitia of the circuit, Í cold current off the island The upper Tokachi river was the 
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“Most remote part of Yezo visited, a region which had scarce 

é versed by the Japanese. Here theeAinu were found fo 
pre hairy than elsewhere, and to present many Aryan 
es in their general appearance, One peculiar fact brought 
many megsurements was the remarkable length of their 
s. The measurement across the outstretched arms is always 
three to five inches more than the height of the individual. 
‘future capital of Hokkaido (the name given to Yezo ang 
be Kurile Islands collectively) is to be erected on the 
Wamikawa plain, in the very centre of Yezo, and roads are 
_ being pushed forward to connect it with all parts of the coast. 
It will, when completed, take the place of the present’ @apital, 
Sapporo, According to Japanese maps, Mr. Landor's journey 
extended to 5000 miles, but his own reckoning puts it as 3802 ; 
~ almost. the whole distance*was done on horseback, e 
























UNIVERSITY AWD EDUCA TONA% 
INTELLIGENCE. . 


OXFORD. —By the death of Prof. Westwood on January 2 tlfe 
University lost one of the most learned of its members, and 
another link with the earlier study of science in Oxford is gone. 
Prof, Westwood became Hope Professor on the foundation of 


Hope bestowed on the University. The collection, which has 
Burchell ‘collection, Wallace's types, &c., has attained some- 
‘what unmanageable proportions, and its present quarters are 
too small for its proper display. Whoever succeeds to the 
chair, it is to be hoped that suitable provision will be afforded 
to enable him to make the collection of more use to University 
studies than has hitherto been the case, 
_In@November last. an examination for a Radclife Travelling 
Fellowship, thrown open, pro kac vice, to all branches of natural 
> science, was held, but the result has not yet been announced, 
=: Eis now announced that an examination will be held during 
` this term for a second Radcliffe Fellowship, the subjects being 
strictly medical. It is believed that the results of the two ex- 
aminations will be published together at the end of this term. 
“There. is some dissatisfaction at the delay in announcing the 
result- of the first examination. 
Prof. Ray Lankester has recovered from the illness which 
Mecessitated his absence from Oxford last term, and has resumed 
‘Ais lectures on the Vertebrata and a senior course on the 
“Arachnida, 
: The Mathematical Scholarshi 
sc awarded as follows :— 
Coot Senior Mathematical Scholar, R. C. Fowler, B.A., of New 
College... 
oe Proxime Accessit, S. F. White, B.A., of Wadham College, 
to whom the Examiners have awarded Lad Herschell’s book. 
< Junior Mathematical Scholar, C. B.” Underhill, Balliol 
College. 
Junior Mathematical Exhibition, J. F. McKean, Hertford 
College. 
Proxime Accessit, W. C, Childs, Corpus Christi College. 
The Duchess of Marlborough has bestowed on the Chemical 
Department the entire collection of chemical and electrical 
apparatus belonging to the late Duke. The collection, which 
includes two exceptionally fine spectroscopes, delicate balances, 
Kc has been brought to the Museum from Blenheim, and 
forms a valuable addition to the Chemical Laboratory. 
Mrt E. L. Collis, of Keble, is President, and Mr. M. D. 
“Hill, of New College, is Treasurer of the Junior Scientific 
Club this term, and Messrs. C. H. H. Walker, of University 
. College, and T. H. Butler, of Corpus Christi, are respectively 
Chemical and Biological Secretaries. The first meeting is held 
on Wednesday, February 1, when Mr. J. E. Marsh exhibits 
some products of the electrical furnace, and Messrs. Finn and 
Fremantle read papers on East Africa and Hermaphroditism. * 














ps and Exhibitions have been 



















G. C. Bourne read a paper on the influence of the nucleus on 
the cell. $ 

CAMBRIDGE, ~The Senate have resolved to appoint a Demon- 
strator in- Paleozoology in connection with the Geological 
Department. He will have no stipend from the University, 
but will be remunerated from the fees paid by students. 
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the chair by the Rev, F. W. Hope in 1861, and afterwards | 
devoted his time to the perfecting of the collection which Mr. | 


received considerable additions from other sources, including the | 


‘Ata meeting of the Biological Club, on Saturday last, Mr. | 





e ERT, 
Dr, Allbutt, Regius Professor of Bhysic, Dr. A. MacAlister 
Professor of Anatomy, and Dr. Donald MacAlister, University | 
Lecturer in Medicine, have been appoint&d to represent the 
, University at the Eleventh International Medical Congress to 
be held at Rome in September next. œ 
Dr. W. H. Gaskell has been’ appointed a member of the 
Special Board for Medicine, and Mr. C. T. Heycock a member. 
of the Special Board for Physics and Chemistry. Dr. Ransome, | 
F.R.S., Hongprary Fellow of Gonyille and Caius College; Dr, 
Corfield, F.R.S, Professor of HPpiene and Public Health in 
University College, London; Dr. J. Lane Notter, Professor o 
Military Hygiene at.Netley; and Dr. Thorne Thorne, 
F.R.S., Medical Officer to H.M. Local Government 
Board, have been appointed Examiners in State. Medicine for. 
the Diploma in Public Health during the current year, 
Sir G. G.@Stokes and Dr, Hobson have been elected Exa 
iners for the Adams Memorial Prize to be awarded ìn 1895.00 
Mr. E. H. Acton, of St. John’s, and Mr. T. H, Eastertield, 
of Clare, have been approved as Teachers of Chemistry with |: 
refereace to the regulations for medica] and surgical degrees. 













SOCIETIES AND ACADEMIES. 
LONDON. œ 


Royal Society, December 15, 1892.—‘ Experiments on the 
By Prof. Marshall 





| Action of Light on Daciid: anthracis.” 
Ward, ERS. 

It is abundantly evinced by experiments that direct insolation.” 
in some way leads to the destruction of spores of Bacillus: 
anthracis, and in so far the results merely confirm. what had 
already been discovered by Downes and Blunt in 1877. and 
1878! 

From the fact that an apparent retardation of the development 
of the cBlonies on plates exposed to light was observed: several 
times under circumstances which suggested a direct inhibitory ™ 
action of even ordinary daylight, the author went further into. 
this particular quegtion with results as startling as they are import 
ant, {pr ifthe explanation given of the phenomenaobserved inthe |; 
following experiments turns out to be the correct one; we stand” 
face to face with the fact that by far the most potent factor ino 

the purification of the air and rivers of bacteria is the sunlight 
| The fact that direct sunlight is efficacious hs a bactericide has 
been long suspected, but put forward very vaguely in most cases. 

S:arting from the observation that a test-tube, or small fask 
containing a few c.c. of Thames water with many hundreds of 
thousands of anthrax spores in it may be entirely rid of living 
spores by continued exposure daily for a few days to the light of 
| the sun, and that even a few weeks of bright summer daylight 
rot direct insolation-—reduces the number of spores capable. of 
| development on gelatine, it seemed worth while to try the effect 
of direct insolation on plate-cultures to seeif the results could: be 
got more quickly and definitely,* bite ge ated 

Preliminary trials with gelatine plate-cultures-at. thevend of | 
the summer soon showed that precautions of several ki ere 
necessary. The direct exposure of an ordinary. plate-culture to 
the full light of even a September or October sun, especially in 
the afternoon, usually leads at once to the running andi ligue- 
faction of the gelatine, and although the exposed plates eventually 
| showed fewer anthrax colonies than similar plates not exposed, 
the matter was too complicated to give satisfactory results,’ 
Obviously one objection was that the spores might have begun 
| to germinate, and the young colonies kuled by the high tempera- 
tures. 

Experiments made in October with gelatine plates wrapped in 
black paper, in which a figure—a square, cross, or letter—was 
cut, also led to results too indefinite for satisfaction, although it 
was clear’in some cases that if the plates lay quite flat, the 
illuminated area was on the whole clear of colonies, while that 
part of the plate covered by the paper was fall of colonies, 

But another source of vexation arose. After the plates had been 
exposed to the sunlight for, say, six hours, it was necessary to 
put them in the incubator (20°~22° C. was the temperature 
| used} for two days or so, to develop the colonies, and in many: 
cases it was observed that by the time the colonies were sufficiently. 
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' See p. 237 of ‘First Report to the Water Research Committee of the oi 
Royal Society" (“ Roy. Soc. Proc.” col. 51, 1ég2) for the Hterature on this 
subject up to 189r. a regret 

* Lt appears that Buchner (Centr. f. Bake, vol, xii. 1892yhas-already done: 
_ this for typhoid, and finds the direct rays of the summer sun quite elective, 
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far advanced to show up Clearly, liquefaction had extended so 
far as to render the figure blurred and doubtful. 

Stencil plates of zinc were employed with, & first, equally 
uncertain results, The stencil plate was. fixed to tRe bottom of 
the plate culture, outside, and every other part covered with 
blackened paper : the plate was then placeg on a level surface, 
the stencil-covered face upward, and exposed to the direct sun- 
light. As before, the gelatine softened and in many cases ran, 
and the results were unærtain, though not Mtogether dis- 
couraging. 

In November it was found that more definite results ‘could be 
obtained, and the problem was at last #olved. 

Meanwhile it had already been found possible to obtain sun 
prints in the following way with agar plates, Ordinary agar 
was heated and allowed to cool to between 50° ang 60° C., and 
was then richly infected with andhrax spores, and made into 
plates as usual, Such plates were then covered with a stencil 
plate on the lower face—the stencil plate being therefore separa- 
ted from the infected agar only by the glass of the plate—and 
wrapped elsewhere closely in hall 
posure to the sun only the cut-out figure or letter allowed the 
solar rays to reach the agar. . 

Such plates were then exposed to the direct rays of the Octo- 
ber sun for from two to six hours ; or they were placed on the 





Fic. 1. 


ring of a retort-stand, stencil downwards, and the sunlight 
reflected upwards from a plane mirror below. 
After the insolation these plates were incubated for at least 
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perature of 12° to 13° C. at the insolated glasssurface, and even 
five to six hours exposure caused no running of the gelatine. . 

‘The following experiment may be selected as a type of the 
rest :—A (Fig. 1) is the upright of an ordinaw retert-stand ; on 
the ring B rested a gelatine plate culture of anthrax spores, 
covered with black paper everywhere except the cut-out letter 
E, seen on its lower face. C was an ordinary plane microscope- 
“nirror with its arm fitted to a cork on A. 

The whole was placed in the middle of a field at 
9.30 a.m. on Wednesday, November 30, and exposed t$ 
the clear, but low, sunshine which prevailed that day, the 
mirror — so arranged (from time to time as necessary) as to 
reflect the light on the E the whole period, until 3.30 p.m., 


| when the plate was removed and plgced in the dark incubator 


black paper, so that,®on ex-» 


®at 20° C, 





On the following Friday—i.¢. after less than forty- 
eight hours’ incubation—the letter E stood out sharp and clearly 
transparent from the faint grey of the rest of the plate of gela- 
tine. Not a trace of anthrax could be found in the clear area, 
even wits the®microscope, whike the grey and almost opaque 
appearanee of the rest of the plate was due to innumerable 
colonies of that organism which had dev@loped in the interval. 
Tt was impossible to incubate the plate longer for fear of lique- 
faction, whence the sceptical may reply that the anthrax exposed 


| to light was only retarded ; the expcriments with agar show that _ 


such is not the case, however, and that if the insolation,is com- 





plete the spores are rendered incapable of germinating at all, , 
as proved by removing pieces of the clear agar or gelatine and 


| attempting to make tube cultures from them : in all cases where 


forty-eight hours at 20° C., and on removing the wrappers the | 


colonies of anthrax were found densely covering all parts of the 
plate except the area—a letter or cross, &c.—exposed to the 
sunlight. There, however, the spores were killed, and the 
agar remained perfectly clear, showing the form of a sharp 
transparent letter, cross, &c., in a groundwork rendered cloudy 
and opaque by the innumerable colonies of anthrax. 

Experiments proved that this was not due to high tempera- 
ture, for a thermometer with its bulb next the insolated glass 
rarely rose were 14° to 16° C., and never beyond 18°C., and 
even if the thermometer did not record the temperature inside 
the plate, this can scarcely have been much higher. 

As long as this latter point remained uncertain, however, the 
experiments could not be regarded as satisfactory ; whence it 
was necessary to again have recourse to gelatine cultures. The 
gelatine employed began to run at 29° C., and in November it 





| the plates. 


insolation is complete they remain sterile. 

The chief value of these gelatine plate exposures in November, 
however, is that they prove conclusively (1) that the rays of a 
winter sun are capable, even if reflected, of killing the spores, 
and (2) that it is really the solar rays which do this directly, and 
not any effect of a higher temperature, since the gelatine remains 
solid throughout. 

Experience has shown, however, that some precautions are 
necessary in selecting the anthrax cultures employed for these 
experiments with gelatine. The light certainly retards or kills 
(according to its intensity or the length of exposure) virulent 
shores, but if one takes the spores, mixed with vegetative bacilli, 
direct from a thoroughly liquefied gelatine culture, or from a 

ouillon culture, the plates are apt to be liquefied too rapidly for 
he proper development of the light print, evidently because so 
much of the liquefying enzyme is carried in when inoculating 
The same danger is run when active bacilli alone 


was found that such plates exposed outside, either to directly | are employed. 


incident sunshine, or to directly reflected rays, showed a tem- 
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The best method of avoiding these disadvantages has been 
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found to be the following, and ıt has the additional merit èf 
enabling us to prove, beyond all doubt that the ripe spores of 
Bacillus anth aces are really inhibited or killed by sunlight 

A few cceof sterile distilled wate: in a tube are thoroughly 
saturated with the anthrax spores taken from an old culture which 
has never been exposed to light, and the tube placed for twenty- 
four hours at 56°C , this kills all immature spores, bacilli, 
and enzymes, and leaves us with a crop Of the most resistant an@ 
fully matured virulent spores 
* Experiments with such spores have been made to determine 
the relative power of the different rays of the spectrum to gestroy 
the anthrax 

It is necessary to note first, however, that in experimenting 
with the electric light, although but few exposures have been 
made as yet, it 1s evident that its effects are feebler than those of 
the winter sun 

At present it has only been possible to observe that the in- 
hibiting effects are stronger at the blue end of the spectrum than 
at the red, and exposures to sanlight passing tlfough ®oloured 


glasses confirm this result, but the observations are being con- le 


tmued tn the hope of Betting a perfectly sharp record of the 
effects of each set of rays, 

The following series of experiments are quoted ın detail, 
because they teach several details of importance, in addition to 
proving the main fact 

On December 7 three gelatine plates and five agar plates were 
prepared with spores from a very vigorous and virulent agar tube 
of anthrax The spores, which were quite mature, were not 
subjected to heat, but srmply shaken m stertle water to wash and 
separate them thoroughly 

The three gelatine plates were made at 35° C , the agar plates 
at 60° C , neither of which temperatures could injure the ripe 
spores, 

The three gelatine plates were labelled 2 1, J 2, and p 3, and 
the aggr plates > 4 to Ø 8 ın order 

Immediately after making the plates, all were exposed to the 





NATURE 


3353 





A 
and the colonies were growing more” vigorously, in centripetal 
order i 
On > 7 an@ž 8 germination was beginning, but the colonies 
were as yet®oo young `o enable one to judge of the results 

The first point of interest is to account for the pronounced 
results ın the plates ¢ § and # 6, and the want of sharp outlines 
m 21 p 2, and #%3, and the explanation seems to be that, 
owing to the plates 5 and 6 having laid over might at 16°C , 
the spores be@an slowly to germinage out, and were conseguently 
in ther most tendes condition when exposed to the sunlight 
next daf 

The peculiar centripetal order of development of the colonies 
on plates 2 1, ~ 2, and 3 gave rise to the following attempt at 
explanation Afte? observing that the clearspace in the middle 
was not dug to the centre of the plate being raise}, and the 
infected gelatine having run down to the periphery—a possible 
event with some batches of Petrie’s dishes—it was surmised 
that the /arge letters employed might give the clue 

This was found to be the case The solar rays on entering 
the plate were largefy reflected from the glass lid of the plates, 
and so produced feebler insolation effects on parts of the plate 
ar@und the letter, these effects were naturally feebler and 
feeble: towards the margin, and so the inhibitory action became 
less pronounced at distances further and further removed from 
the centre Those spores, therefore, which were nearest the 
periphery germinated out first, and those nearer the centre were 
retarded and more and more in proportion to their proximity to 
the insolated letter 

That this ts tne correct interpretation of the facts follows 
clearly from the further behaviour of the above plates 

At ropm on the rıth—z e twelve hours after the morning 
examination—the plates > 1, 9 2, and #3 exhibited their re- 
spective letters M, H, and B quite clearly, m the grey matrix of 
anthrax which had rapidly developed in the interval, and 
excepting a slight want of sharpness in the H of # 2, the results 
could hardly have been more satisfactory 


December sun, except plates #4, 95, and 6, and this was |, Ing 7 and p 8 the very fant outlines of the letters weie also 


done as follows —-In each case the plate had a stencil plate 
varh a cut out letter on its lower face, and arranged as described 
above 

pt, a gelatine plate with a darge letter M, was exposed, face 
down, to the hight reflected from a minor (see Fig 1) for three 
hours on December 7, and for four hours on December 8, the 
interval being passed ın a cold room (¢ about 8°-9° C ), and then 
incubated at 20° in the dark 

p8 was treated ın exactly the same manner 
agar plate with a darge W 

É 2, a gelatine plate with a /a7ge H, was exposed and heated 
in the same way, except that no muror was used, the latter 
being upwards towards the sun 

Ż 3, a gelatine plate with a /a:ge B, was similarly exposed, 
face up, but 2 plane mirror arranged to reflect light down 
upon it ° 

P 7, an agar plate with a large E, was treated exactly as the 
last 

There now remain the three agar plates, 9 4, # 5, and 2 6, to 
account for 

Ż 4 was placed forthwith in the dark incubator at 40° C 

£5 and 2 6 were kept for eighteen hours in a drawer, the 
average temperature of which 1s almost 16° C , and were not 
exposed till next day (December 8), when they lay for five hours, 
face upwards, and with a mirror above them ° ¢ 5 had a small 
E, and p 6 a broad but small I to let the light ın 

After exposure, these also were put in the same incubator | 
with the others | 

Nothing was visible to the unaided eye on these plates (ex- 
cept 2 4) until the 1rth instant, though the microscope showed , 
that germination was proceeding on the roth ‘The plate 2 4, 
however, had a distinct veil of colonies all over it on the gth, 
and this had developed to a dense typical growth by the 11th 

On December 11, at 10 am, the state of affans, as regards 
the exposed plates, was as follows -~ O 

p5 and ż6 showed each a sharp transparent letter—E and I res 
spectively—of clear agar in a dull grey matrix of strong anthrax 
colonies, which covered all the unexposed parts of the plate 

Ż 1, p 2, and 3 showed ın each case a perfectly clear central 
patch, about 14 inches diameter, with anthrax colonies in the 
gelatine around These anthrax colonies were the /arger and 
more vigorous the more distant they were from the clear centre 
In other words, the anthrax spores had begun to germinate, 
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But this was an 








showing 

On the r2th, at § 30m, the gelatine plates had begun to 
run, and although the M of #1 was still intact, and very well 
marked, ¢ 2 had liquefied completely, so that the H was a clear 
patch with blurred outlines in the centre é 3 stil showed the 
outlines of the B, but ıt was umpossible to Reep it longer. 

The main point was definitely established, however, and the 
treatment of the plates proves conclusively that the spores are 
not killed by lugh or low temperatures, but dy the direct solar 
rays 

A hese experiments are being continued ın order to answer 
some other questions in this connection 

The gelatine and agar after such exposures as have been 
described are still capable of supporting a growth of B anthracis 
1f fresh spores are sown on them, whence the effects described 
are not merely due to the sub-strata being spoilt as food material 


Royal Meteorological Society, January 18—Dr C 
Theodore Williams, President, ın the chair —After the report 
had been read, and the officers and council for the ensuing year 
had been elected, the President delivered an address on the 
high altitudes of Colorado and their climates, which was illus- 
trated by a number of lantern slides —Dr Williams first noticed 
the geography of the plateaux of these regions, culminating step 
by step in the heights of the rocky mountains, and described the 
lofty peaks, the great parks, the rugged and grand cafions, and 
the rolling prairie, dividing them into four classes of elevations 
between 5000 and 14,500 feet above sea level He then dwelt 
on the meteorology of each of these divisions , giving the rain- 
fall and relative humidity, and accounting for its very small per- 
centage by the moisture being condensed on the mountain ranges 
of the Sierras lying to the west ofthe Rockies , also noticing the 
amount of sunshine and of cloudless weather, the maxima and 
minima temperatures, the wind force, and the barometric pressure 
Dr Wiliams quoted some striking examples of electrical pheno- 
mena witnessed on Pike’s Peak (14,147 feet) by the observer of the 
US Weather Bureau, when during a violent thunderstorm 
flashes of fire and loud reports, with heavy showers of sleet,sur- 
rounded the summit ın all directions, and brilliant jets of flame 
of arose-white colour jumped from point to pointon the electric 
wire, while the cups of the anemometer, which were revolving 
rapidly, appeared as one solid ring of fire, from which issued a 
loud rushing and hissing sound. Durmg another storm the 
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observer was lifted off hus feet by the electric fluid, while the | W H B Fletcher, Mr Godman, Mr McLachlan, Mr. H 


wristband of his wéollen shirt, as soon as it became damp, 
tormed a fiery rmg around his arm The climate of the 
Parks 1s, however, Or Willams considered, of more 
practical interest, and in these magnificent basis of park- 
hke country interspersed with pines, and hacked by gigantic 
mountains, are resorts replete with interest for the artist, 
the sportsman, the man of science, and the seekeg for he&lth 
Most of them lie at heights Æ from 7000 to gooo feet, and so 
good 1s the shelter that usually snow does not long remain on 
the ground, while Herefordshire cattle ın excellent condition 
are able to fatten on the good herbage, and to lie out all the 
winter without shed or stable Dr Willams predicted for 
these parks a great future as high altitude samitara for the 
American continent, especially as several of them» have been 
brought within easy distance of Dénver, the queen city of the 
plains, by various lines of railway The resorts on the foothills 
and on the prairie plains, at elevations of 5000 to ņooo feet, 
include, besides Denver, Colorado Springs,, Manitou, Bqulder, 
Golden, and other healtifstations, which can be inhabited all 
the year round, and where most of the comforts and luxuries of 
American civilisation are attainable in a climate where not mote 
than half a day a week in winter 1s clouded over, where the 
rainfall ıs only about %4 Inches annually, most of which falls 
during summer thunderstorms, whefe the sun shines brightly 
for 330 days each year, and where the air 1s so transparent that 
objects twenty miles off appear close at hand, and high peaks 
are calculated to be visible at a distance of 120 miles Dr 
Williams summed up thus —The chief features of the climate 
of Colorado appear to be (1) Diminished barometric pressure, 
owing to altitude, which, throughout the greater part of the 
State, does not fall below 5000 feet (2) Great atmospheric 
dryness, especially ın winter and autumn, as shown by the 
small rainfall and low percentage of relative humidity (3) 
Clearness of atmosphere and absence of fog orclofd (4) 
Abundant sunshine all the year round, but especially in winter 
and autumn (5) Marked diathermancy of atmosphere, pro- 
ducing an increase ın the difference of sun aad shade temper 
atures, varying with tne elevation 1n the proportion of 1° for gvery 
rise of 235 feet (6) Considerable air movement, even in the 
middle of summer, which promotes evaporation and tempers 
the solar heat (7) [he presence of a large amount of aimo- 
spheric electricity Thus the climate of this state is dry and 
sunny, with bracing and energising qualities, permitting outdoor 
exercise all the year round, the favourable results of which may 
be seen m the large number of former consumptives whom 1t has 
rescued from the life of invalidism and converted into healthy 
acttve workers , and its stimulating and exhilarating mfluence 
may also be traced inthe wonderlul enterprise and unceasing 
labour which the Colorado people have shown in developing 
the niches, agiicultural and mineral, of their country 


Entomological Society, January 18 —Sixtieth Annual 
Meeting —Mr krederick DuCane Godman, F RS, Presi- 
dent, in the chair —An abstract of the treasurer’s accounts 
having been read by Mr | Jenner Weir, one of the auditors, 
the secretary, Mr H Goss, read the report of the Council 
After the ballot 1t was announced that the following gentlemen 
had been elected as officers and Council for 1893 —-President, 
Mr Henry | Elwes, Treasurer, Mr R McLachlan, FRS, 
Secretaries, Mr Herbert Goss and the Rev Canon Fowler, 
Librarian, Mr George C Champion, and as other mem- 
bers of the Council, Mr C GQ Barrett, Mr Charles J 
Gahan, Mr F DuCane Godman, F RS, Mr Frederic Merri- 
field, Mr Osbert Salvin, FRS Dr David Sharp, FRS, 
Colunel Charles Swinhoe, and Mr George H Verrall Tne 
President then delivered an address which, though containing 
reference to the Soviety’s inieinal affairs and an allusion to the 
successful resistance made by naturalists and others to the War 
Office scheme for establishing a rifle ange in the New Forest, 
consisted fur the most part of full obituary notices of Fellows of 
the Society who had died during the year, special mention 
being made of Mr Henry W Bates, K RS, Prof Hermann 
C C Burmeister, Dr Carl A Dohrn, Mr H Berkeley- 
James, Mr J T Harris, Sir Richard Owen, KCB, FRS, 


Mr Henry T Stainton, F RS, Mr Howard Vaughan, and "each, and chemical analyses are given 


Prof J O Westwood, the llon Life President Votes of 
thanks to the President and other officers of the Society having 





Gogs, and Canon Fowler severally replied, and the proceedings 
terminated 


Linnean Society, January 19 —Genera? Meeting, Prof 
Charles Stewart, President, in the chair ~Aftér the confirma- 
tron of the minutes the President referred in suitable terms to 
the losses sustained by, biologic science ın the deaths of Sir 
Richard Owen and Prof J O Westwood, who had been Fel- 
lows of the Society for 56 and 64 years respectively —Mr., 
George Brook showed photographs of corals which he had 
lately t@ken and had reproduced by permanent process at a cost 
below lithography, with the added advantage of permitting am- 
plification by a hand lens —The President read a paper on the 
auditory organ ofthe angel fish (Remua squatına) —Mr W. 
Carruthers, F R S, VPLS, then laid before the Society the 
results of a collection made by Mr, Alexander Whyte in the 
Malanjı country, ın the Shiré highlands, ın October, 1891, and 
the planjs were getermined by the officers of the Botanical De- 
partment, “British Museum, abouf sixty, or, roughly speaking, 
one-fifth, proving new to science Whist Sir J D Hooker 
defined the flora of Kilimanjaro as Abyssiman ın character, the 
Malan): flora displays a much closer relationship to the Cape — 
The last paper was by Mr. G F Scott Elhot, and was his report 
as botanist to the Anglo-French Sierra Leone Boundary Com- 
mission, in which he gave an account of the economicaspects of 
the districts traversed 


Geological Society, January 1r —W H  Hudleston, 
F RS, President, in the chau —The following communications 
weie read —Variolite of the Lleyn, and associated volcanic 
iocks, by Catherine A Raisin, B.Sc Communicated by Prof 
T G Bonney, FRS The district m which these rocks occur 
1s the south-western part of the Lleyn peninsula, marked on the 
Geological Survey map as ‘‘ metamorphosed Cambrian ” Some 
of the holocrystalline rocks are probably later intrusions e The 
igneous rocks, which are described in detail in the present paper, 
belong to the class of rather basic andesites or not very basic 
basalts, they show two extreme types, which were probably 
formed by differentiation from an originally homogeneous magma. 
Corresponding to the two types of rock are two forms of variolite, 
These are fully described, and their mode of development 1s 
discussed The variohtes occur near Aberdaron, and at places 
along the coast Their spherulitic structure often 1s developed 
towards the exterior of contracuon-spheriods, and in this and in 
other particulais they correspond with those of the Fichtelge- 
birge and of the Durance The volcanic rocks include lava- 
flows and fragmental masses, both fine ash and coarse ag- 
glomerate They are associated with limestones, quartzose, and 
other rochs, which are possibly sedimentary, but which give no 
trustworthy evidence of the age of the variolites Prof Judd 
complimented the authoress on the evidently great amount of 
labour and patient research devoted to this investigation He 
thought the occursence of the spherulitic structure round the 
surfaces of ‘* pillow like masses,” similar to those described by 
Prof Dana, was exceedingly interesting, especially when one 
considered the probably very great antiquity of these Caernar- 
vonshire rocks He thought, also, the suggestion that early 
crystallised magnetite grains had formed the nuclet of the 
spherulites, was a very interesting and probable one Mr 
Alfred Harker, Profs Bonney, Hull,and J F Blake also spoke 
—On the pevography of the island of Capraja, by Hamilton 
Emmons Commifnicated by Sir Archibald Geikie, For Sec R S. 
‘The rocks of Capraja consist generally of andesitic outflows, 
1esting on andesitic breccias and conglomerates The southern 
end seems to have formed a distinct centre of volcanic activity, 
whose products me younger in age and more basic in character 
than the rocks of the rest of the island, and may be termed 
“anawestes” The lavas appear to have flowed from a vent 
at some distance from the cone, which probably occurred here, 
and ave out highly sconaceous fragments In the other parts 
of the island andesite 1s almost eve: ywhere formed, with patches 
ef the underlying breccias here and there ın the valley bottoms 
The chief centre of acuvity probably lay west of the centre of 
the island © Petrographical details of the andesites and aname- 
sites, descriptions of the groundmass and included minerals of 
As regards the age of 
the constituents, the author arranges them in the following 
order, commencing with the oldest — Magnette, olivine, augite, 
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NO. 1214, VOL. 47] 


Riche Pieller gave an outline of the leading geological and the 


° 


FEBRUARY 2, 1893] * 
a 


NATURE 


a ` 


535 





analogous petrological features of the several islands of the Pus- 
can Archipelago, of Corsica, Sardinia, the Carrara mountains, 
and the Maremma hills The President also spoke 


Zoologrtal Pociety, January 17 —Sir W H Flower, F RS 
President, in the chair --The Secretary read a report on the ad- 
ditions that had been made to the society’s menagerie during 
the month of December, 1892 —Mr F C Selous exhthited and 
made remarks on the head of a hybrid antelope between the 


e oassaby (Bubalıs lunata) and Hartebeest (B caama) , also a 


head of a female Koodoo (St epsiceros kudu) with horns, and 
heads of some other South African antelopes —Mr O® Thomas 
exhibited some examples (from the Baram River, Sarawak, col- 
lected by Mr Hose) of the monkey that he had lately described 


* as Semnopithecus crucrger, and stated that, ın spite of the cqa- 


firmation afforded by these specimens, Mr Hose thought that 
this species might possibly be only an erythrism of § ch? ysomelas 
—A communication was read from Mr E Y Watson, entitled, 
‘£ A proposed classification of the Hesper wde,gvith a yevision of 
the Genera” This coniainéd a preliminary classiftation of the 
Hesper nde, including the numerous modern genera, which werê 
arranged under three subfamilies according to the sexual if- 
ferences, the resting posture, the antennz, the spurs on the hind 
tibize, and the position of vein 5 (relative to veins 4 and 6) of 
the fore wing The subfamilies were named Pyrrhopygine, 
Hesperunz, and Pamphiline, and the two last were subdivided 
into sections without names In all 234 generic names were 
dealt with, of which 49 were treated as synonyms, while 45 new 
genera were described Complete diagnoses were given of all 
the admitted genera —A communication was read by Mr E 
E Austen, entitled ‘* Descriptions of New Species of Dipterous 
Insects of the Family Sys shed, m the Collection of the British 
Museum, with Notes on Species described by the late Francis 
Walker” Ths communication contained descriptions of 
twenty-three new species belonging to the division Bacehsnz, 
andeof one belonging to the Brachyopini (genus Rhzngia) An 
attempt was made to divide the genus Barcha, as at present 
existing, into three groups, based chiefly upon the shape and® 
markings of the abdomen The true position of the remarkable 
genus Lycastierhyncha, founded by Bigot on a species from 
Brazil, and afterwards cancelled by its author in favour of 
Rhingia, was established It was shown that this genus had 
nothing to do with #Azzgia, but was one of the Æ zs¢ali2z, closely 
allied to Z7zsta/zs It was also shown that the genus Zycasés25, 
founded by Walker for a species from Tadia, was not identical 
with zga (as had been likewise suggested by Bigot), bat 
belonged to the Xyotinz, and was alhed to Creorrhina A 
communication was read from Mr Gilbert C Bourne, contain- 
ing descriptions of two new species of Copepodous Crustaceans 
from Zanzibar, proposed to be called Canthocamptus finni and 
Cyclops afircanus —Mr Sclater exhibited and made remarks on 
the typical specimen of a rare Argentine bird (Xenopsaris 
albatucha) desernbed by the late Dr Burmeister in 1868 


Anthropological Institute, January 24 —Anniversary 
meeting --Dr Edward B Tylor, F RS, in the chair —The 
following were elected officers and council fer the ensuing year 
—President, Prof A Macalister Vice Presidents, | G 
Garson, Chas H Read, F W Rudle. Secretary, C Peek 
Treasurer, A L Lewis Council G M Atkinson, Henry 
Balfour, E W Brabrooke, Hyde Clarke, J F Collingwood, 
Prof D J Cunningham, W L Distant, J Edge Partington, 
A J Evans, H Gosselan, Prof A C. Haddon, T V Holmes, 
R Biddulph Martin, R Munro, F G H Price, Oldfield 
Thomas, Arthur Thomson, Coutts Trotter, M J Walhouse, 
Gen SirC P Beauchamp Walker 


EDINBURGH 


Royal Society, January 16—-Piof Copeland, Vice-Presi- 
dent, ın the chair --A paper, by Dr W Pole, on the present 
state of knowledge and opinion in regard to colour blindness, 
was communicated, He discussed alone the red-green form of 
colour blindness In such a case the solar spectrum presents 
only two hues separated by a nearly colourless portion-ta 
mixture of blue and yellow lights giving rise to a gray colour 
According to Young the three primary colour sensations corre- 
spond to red, green, and blue or violet, and Maxwell antl 
Helmholtz, reasoning on this theory, conclude that the colours 
seen in dichromic vision are green and blue According to 
Dr Pole, they me yellow and blue He asserts that com- 
parisons between normal and abnormal visions show that in 


NO. 1214, VOL. 47] 





| 





| 1t might lead to misconception 


——@ 


e 

general matches of colours made by a normal eye are also 
matches when regarded by adichromiceye He concludes that 
the two dichromic colours are colours known in normal vision 

He then fives reasons for the conclusign that these colours are 
normal blue and yellow In answer to the suggestion that the 
real subyective impressions may differ from what they are sup- 
posed to be, he says that the correspondence is proved by a 
large amount of evidence obtained by comparison with normal 
phenomen# He thinks that the following conclusions may be 
drawn from the second edition of Helmholtz» work on optics 

—(1)°The original mode of explanation of colour blindness by 
Young’s theory 1s essfntially withdrawn as no longer consistent 
with modein knowledge The universal concurrent testimony, 
that the ordinary colour dichromic vision generally corresponds 
with 1s ngrmal yellow and blue and white, 1s no longer dis- 
puted, and although there ære variations of sensations in regard 
to red and gieen, the old ideas of blindness to red and green 
as separate and contrasting defects are abandoned, (2) that 
Young’s general theory of three fundamental colour sensations 


jas still adhered to, but that the coloufs are now believed to differ 


considerably in the spectrum, (3) that dichromic vision 
Aught exist consistently with the retention of three funda- 
mentals, (4) that the most prevalent form of dichromatism 
might be explained by the junction of the red and green funda- 
mentals forming yellow @ In conclusion, he regretted that the 
colour vision committee of the Royal Society, in a recent chart 
dealing with colour blindness, had adhered to the old view held 
by Clerk Maxwell Sır George Stokes remarked that the 
fundamental part of Young’s original theory was that there were 
three colour sensaticns, and though he supposed them to be 
red, green, and violet, that was not essential Maxwell only 
chose red, green, and blue, as representative sensations He was 
doubtful of the wisdom of publishing the charts alluded to lest 
The object of publishing them 
was t@ give to the public a general idea of the conclusions de- 
uvable from the trichromic theory 


e SYDNEY 


Royal Society of New South Wales, December 7, 
1892 —Prof Warren, President, in the chair —The Charr- 
man announced that the Clarke Medal for 1893 had been 
awarded by the Council to Prof Ralph Fate, of the Adelaide 
University —A letter was read from the Hon Ralph Aber- 
ciomby, enclosing a caeque for £100, which he desired to place 
in the hands of the Council of the Soctety with the object of 
bringing about an exrtaustive study of certain features of the 
Australian weather, the particulars to be furnished in a later 
letter The following papers were read —Observations on shell 
heaps and shell beds, the significance and importance of 
the record they afford, by E J Statham —A new mineral 


| fiom Broken Hill, by C W Marsh (communicated by Prof 


Liversidge) —Notes on some Austialian stone weapons, by Prof 
Liversidge, F R S —Notes on the recent cholera epidemic in 
Germany, by Dr Schwarzbach —Results of observations of 
Wolf’s comet II , 1891, Swift’s comet I , 1892, and Winnecke’s 
periodical comet, 1892, at Windsor, New South Wales, by John 
Tebbutt —-On the comet in the constellation Andromeda, by 
John Tebbutt —Languages of Oceania, by Di John Fraser 

August 17 Engineering Sectron—-C W Darley in the 
chair —Papers read —Various systems of tramway traction, by 
W F How November 16 —-Some notes on the economical 
use of steam, by T H Houghton —Recent bridge building in 
New Zealand, by A Alabaster 





Paris 


Academy of Sciences, January 23 —M Leewy ın the 
chair —Note on Nicolas de Kokcharow, by M Daubrée —-Con- 
tributions to the study of the function of camphoric acid, by M 
A Waller —On the pepto-saccharifiant action of the blood and 
the organs, by M R Lépine _ If blood ıs poured into several 
parts of water at 56°C a considerable quantity of sugar 1s formed 
in a few seconds, and the formation goes on for about an hour 
with decreasing rapidity In cold or lukewarm water sugar is 
also produced, but its production is for the most part com- 
pensated by simultaneous glycolysis It 1s also probable that 
the production of sugar is preceded by that of peptone If an 
organ which does not enclose glycogen in any perceptible 
quantity be macerated for about an hour in three or four parts 
of water, the aqueous extract only contains a very small quantity 
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of substances capable of reducing Fehling’s solution, and hardly 
any sugar If to thig aqueous extract be added a gmall quantity 
of peptone, and the whole be kept at 56°C during an hour, a 
certain quantity of sugar is formed, as proved by fermentation 
and the phenylhydrazine test Hence the aqueous or giycerine 
extract contains a ferment which may be termed pepto-sacchart- 


fiant It 1s probable that the formation of sugar ıs not confined 
to the liver, as ordinarily supposed, but that several organs play 
a part m 1t —Observations ofthe planet Charlo s T (December 


11, 1892), made at the Toulouse Observatory, by M B 
Baillaud — Contribution to the investigation of the solar corona 
apart from total echpses, by M H Deslandres (see Astrono- 
mical Column) —Observations “of the sun made at the Lyon 
Observatory (Brunner equatorial) during the latte: half of 1892, 
byM Guillaume —On the limitation of degree for éhe general 
algebraic integral of the differentiaf equation of the first order, 
by M Autonne—On Van der Waals’s equation and: the 
demonstration of the theorem of the corresponding states, by 
M G Meslin —Magnetic properties of bodigs at different tem- 
peratures, by M P Cufie —The magnetic permeabilities of a 
series of diamagnetic bodies, including, amongst others, bismuth, 
antimony, phosphorus, sulphur, and some potassium salts, wete 
determined by enclosing them in an exhausted glass vessel ex- 
posed to a magnetic fgld, and subsequently repeating the ex- 
periment with the glass alone Most of the substances showed 
a remarkably constant coefficient Water and quartz did not 
show a peiceptible variation with temperature, and potassium 
mitrate had the same coefficient when solid and when fused 
That of bismuth, on the other hand, fell steadily up to the point 
of fusion, and then (at 273° C ) abruptly from o 957 to 0 038, 
after which it remained constant Electrolytic antumony had a 
much feebler coefficient than the ordinary variety —Contribution 
to the study of equalisers of potential acting by flow, by M G 
Gouré de Villemontee —-Luminous phenomena observed, at the 
Lyon Observatory on the evening of January 6, 1893° by M 
Gonnessiat —A method for measuring objectively the spherical 
aberration of the ling eye, by M C J A Leroy —On the 
atomic weight of palladium, by MM A Jolyand E Leidié — 
Action of the alkaline alcoholates on camphoric and gether 
anhydndes, by M P Cazeneuve —Modification of arterial 
pressure under the influence of pyocyanic poisons, by MM 
Charrin and Teissier¢--On some cases of infectious arthrodentary 
gingivitis observed in animals, by M V Galippe —Primary 
bedding of platinum im the Ural, by M A Inostranzeff The 
native platinum occurs embedded ın a rocky matrix consisting 
of the variety of peridotite known as dunite It 1s found in 
Mount Solovieff, which consists of alternate layers of chrome- 
iron and serpentine —On the existence of overfolds in the Blida 
Atlas (Algera), by M E Ficheur 


BERLIN. 


Physical Society, January 6 —Prof du Bois Reymond, 
President, in the chair —Prof Raoul Pictet gave an account of 
experiments made by Messrs Sarasin and De la Rive by wluch 
the rate of the electric waves discovered by Hertz had been 
measured, and their identity with waves of light in the ether 
determined By using large metallic surfaces sixteen metres m 
diameter as reflectors, and by allowing the discharge of the 
primary spark to take place under oil instead of in the ar, it 
was found possible to obtain stationary electric waves in a long 
gallery and to determine their nodal points In the discussion 
which ensued Prof Kundt stated that Dr Zenker was the first 
person who had explained the photographing of colours by 
means of stationary waves, that stationary light-waves were 
first experimentally determined by Dr Wiener, and that 
Seebeck was the first to take photographs of coloured objects 
After Prof H W Vogel, pictures due to the action of lht 
were first taken by a doctor named Schulz, in Halle In 1727 
this observer treated a solution of nitrate of silver in a small 
box with calctum chloride and obtained a greyish precipitate 
He then covered the box with a hd in which was a hole the 
shape of some letter, and on subsequently examining the pre- 
cıpıtate he saw a dark image of the letter on ıt The experi- 
ment was found to fail in the dark Schulz hence concluded 
that the mage of the letter was due to the action of light 


Meteorological Society, January 10 —Piof Schwalbe, 
President, in the chair Dr Kremser spoke on the imperfec- 
tion of the means available for the study of atmospheric 
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ciffrents, which, even m the most elevated stations, are pro- 
fougdly modified by the topography of the neighbourhood The 
direction and rate of these curents can only be ascertained 
by observing the motion of a small pilot-balfoon ef some one 
cubic metre capacity, a specially constructed theodolite being 
used for this purpose Prof Hellmann exhibited a series of 
photographs of snow-crystals taken by Dr Neuhauss, together 
with the oldest existing figures of these crystals, due to Olaus 


photographs were the not infrequent asymmetzy of the crystals 
and thesoccurrence on them of small ice lumps 


Physiological Society, January 13 —Prof, du Bois Rey- 
mond, President, in the char Dr Behring gave an account, 
& the present state of affairs as 1egards what may be called 
the blood-serum therapeutists, wlustrating his remarks by 
experiments he had made with serum from an immune horse 
on mice inoculated with tetanus bacilli A number of mice 
were indtudated With more or lew strong doses of the bacilli 
e Those whieh had previously been treated with the horse-serum 
dm not die, and in many cases where tht serum was injected 
after the imoculation death did not ensue Observations on 
man are im progress, and will be published as soon as sufficient 
data are to hand on the treatment of tetanus and diphtheria by 
the use of serum from immune animals —Dr Hahn, of St 
Petersburg, gave an account of experiments made in conjunc- 
tion with Profs Pawlow and Nencki on the action of an Eck’s 
fistula, and the conducting of blood from the portal vein directly 
into the inferior vena cava Among the various results of the 
operation he stated that the output of urea was lessened and that 
of uric acid increased, a result which the experimenters attributed 
to a cessation in the conversion of carbamic acid into urea dae to 
exclusion of the liver They further found that carbamic acid 
produced symptoms similar to those exhibited by the animals 
on which they had operated —-Prof Kossel and Dr Raps ex- 
hibited an automatic mercurial pump for blood-gas analysis 
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*THE MILKY WAY 
The Milky Way from the North Pole to 10° of South 
Decanation, drawn at the Earl*of Rosses Observa-* 
cory at Birr Castle By Otto Boeddicker (London 
Longmans, Green, and Co, 1892) 
R OTTO BOFDDICKER devoted the clear Moon- 
less nights for five years, from October 1884 to 


October 1889, to delinéating the Milky Way as it ape 


peared to his unaided eyes at Parsonstown, Ireland His 
drawings were deposited in the library of the Royal 
Astronomical Society, and a note accompanying, them 
was read at the meeting of the Society in Nevember 
1889 The work now before us consists of four excellente 
dithographic reproductions of these drawings, a brief 
introductory preface being added by Dr Boeddicker 

The working maps for the drawings were taken from 
Argelander’s “ Uranometria Nova,” the Milky Way being 
inserted by means of stump and lead pencil This 
medium was found very unsuitable for photographic re- 

, production, and in preparing the lithographic stones for 
these charts photography was used for the stars, and the 
Milky Way was mtroduced by hand work Mr W H 
Wesley, the Assistant Secretary of the Royal Astronomical 
Society, is responsible for this latter portion of the work, 
and the results are a splendid testimony to his care and 
skill Dr Boeddicker is to be congratulated upon having 
secured the services of so excellent an arttst 

Plate I 1s a detailed drawing of the Section Cygnus- 
Scutum, Plate II of the Section Cassiopeia, and Plate IIT 
of the Section Aurigas-Gemini-Monocerotis In these 
plates an attempt has been made to represent accurately 
the appearance of the galaxy, all the differences of 
luminosity being represented as they actually appeared 
to Di Boeddicker In Plate IV a general view on a 
smaller scale of the whole Milky Way from the North 
Pole to 10° south declination 1s given, the contrast being 
deliberately exaggerated in order to bring out clearly all 
the details . 

The area of the Milky Way indicated on these drawings 
ıs very much greater than that on any previously published 
representations, while for delicate details and faithful 
reproduction of contrast the plates are unapproached 
-In many respects Dı Boeddicker’s drawings are a new 
revelation, branches, wisps, and feelers being shown ex- 
tending from the main body so as to includestars, clusters 
and nebula, and even whole constellations not previously 
recognized as connected with or forming part of the 
Milky Way Polaris, y Arietis, Proesepe, the Pleiades, 
the Hyades, the great nebula in Andromeda, and nearly 
the whole of the constellation Orion, are thus joined to 
the galactic circle Numerous bright patches, channels, 
rifts, and interlacing lines of luminous matter hitherto 
unsuspected are revealed by Dr Boeddicker’s long ined 
patient work, and exponents of disc, spiral, and othe 
theories as to the construction of the Milky Way will 
find considerable difficulty in accounting for the details® 
shown 

It is very difficult to compare drawings of the Milky 
Way made by different observers without optical aid 
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There are such “wide variations an unaided vision, so 
many peculiarities introduced by long and short sight, by 
astigmatism, By irradiation in the retina, and by other 
physical afd physiological imperfeetions, that it may 
safely be asserted that no two persons get exactly the 
same naked eye fmpression of such a vague object as 
the Milky Way As no details are given about Dr 
Boeddicker’s® eyes we are prob@bly justified ın inferring 
that they are practically norma], but we doubt whether 
any other observer, even with special training, could 
check or correct these charts with reasonable prospect of 
convincing the original artist of error in the representa- 
tion of the Milky Way as ityappeared to him = Individual 
peculiarities of sight are minimized by the use of shght 
optical aid, and two equally experienced observers would 
be mone likely to agree in their delipeations of the Milky 

ay if they used similar telescopes, of say 1-inch aper- 
tur€, or even ordinary opera glasses Dr Boeddicker’s 
appeal to other observers to “verify and correct” his 
work will probably bring,him plenty*of correspondence, 
but can scarcely lead to any important correction in his 
magnificent drawings 

Dr Boeddicker considers that “ the first step necessary 
towards the knowledge of the sidereal universe 1s a 
thorough acquaintance with the Milky Way as it appears 
to the naked eye,” and hopes that by comparison and the 
superposition of naked-eye drawings on photographs 
“some knowledge of the structure of the Milky Way zz 
the line of sight may be obtained” This idea 1s founded 
fn the theory that there 1s a direct connection between 
the magnitudes óf stars and their distances Littrow’s 
analysis of Argelander’s catalogue of stars certainly 
seemed to justify belief in this connection, but recent 
work has entirely disproved the hypsthesis Measure- 
ments of the parallax of stars indubitaoly prove that 
some faint stars are near, while some of the brightest are 
at such distances as to have no appreciable parallax 
Thus a Ononis, a Virginis, a Leonis, and a Cygni have 
no parallax, while the 5th magnitude star 61 Cygni has a 
parallax of between o”4 and o” 5 Photographs of the 
Pleiades show that we have in that cluster stars differing 
by as much as 13 magnitudes at approximately the same 
distance from us Russels photograph of a Crucis 
plainly indicates a direct physical connection between 
that star and many stars of the 14th and 15th magnitudes 
which should, according to the theory, be nearly 1000 
times more distant Streaks of nebulz connect a Cygni 
and y Cygni with long lines and stars of about the 16th 
magnitude in Dr Max Wolf’s photographs of the 
Milky Way From considerations of parallax observa- 
tions of stars and from examination of photographs we 
are forced to conclude that there 1s no real connection 
between magnitude and distance, and that the differences 
of magnitude of stars are due to differences of size and 
physical condition Stars differ enormously in hght- 
giving power, and the actual light emitted by a Cygm 
must be nearly a million times greater than that from the 
faint stars directly connected with ıt and at practically 
the same distance from us There is therefore very little 
chance of adding to cur knowledge of the Milky Way 
“in the line of sight” by superposition of naked-eye 
drawings on photographs 

In his preface Dr Boeddicker frequently speaks of 
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“ nebulosity,” “nebuloys hght,” and “nebulous matter,” 


when he means luminosity and luminous matter In 
ante-spectroscopic days the terms nebula amd cluste: were 
used almost indiscryninately, a nebula being moked upon 
as simply an urresolvable cluster, and this error still 
survives In many astronomical teatebooks and com- 
pilations, but Dr Boeddicker should have avoided it 
When we consider thatéhe majority of th® stars in the 
cluster which we call the Milky Way are of the Sinan 
type, we see how misleading is ethe use of the terms 
nebulous light and nebulous matter A T 





THE THEORY OF SUBSTITUTIONS AND ITS 
APPLICATIONS TO ALGEBRA 


The Theory of Substetutrons and ils Applicattons ta 
Algebra By Dr Eugen Netto Translated by F ev 
Cole, PhD (Mich Ann Arbor, 1892) 


HE theory of gubstitutions abstractly considered 1s 
concerned with the enunferation and classification 
of the permutations of a set of # different letters 
By Hoy zn Itas scarcely apparent at first sight that 
a far-reaching mathematical theory could be built on a 
basis so simple, still less that there should be any con- 
nection between this and the complicated question of the 
solution of algebraical equations by means of radicals 
It may be worth while, in order to excite the inferest of 
mathematical readers in the work before us, to mention 
one or two points in the Theory of Substitutions which 
will give an inkling of the nature of ıt connection with 
the interesting problem just mentioned ° 
The operation of replacıng——say in any function 
pla, Xa xa) —any permutation of the letters, say 21, Ya X3, 
by any othe, say 24, Xg, Xa 18 called a sadstetutzon, ‘This 


operation is denoted explicitly by CS u Yay a) or shortly 


Thus Spr, Hay ie a VIESN Yas Xa) 3 
and again If ¢ denote the substitution be D Fo I 
Yas Yos HP? 
P(E La La) = (Hq) Xy X%q) We may indicate the suc. 
cessive application of the two substitutions s and ¢ by 
multiplying the symbols sZ in the order of application 
thus stp(1, Zo Ta) = P%s +, ta) and Asp(4y, Ta ta) = 
lEn Xa xı) In particular, the repetition of the same 
substitution may be represented by powers of the symbol , 
thus stolt, £o %) = P(t ty x3) The identical substi- 
Yis Vay V3 The total 
1 Fo Y3 
number of different substitutions of # letters 1s obviously 
a/, consequently, 1f we form the consecutive powers of 
any substitution we shall ultimately arrive at a power sv 
which will be the identical substitution, #2 being some 
positive integer not exceeding z 771s called the order 
and z the degree of the substitution 
If among the substitutions of any given degree we can 
select a set which have the property that the product of 
any two furnishes another substitution belonging to the 
set. we obtain what 1s called a group of substitutions 
The whole of the / substitutions of 2 letters obviously 
form a group, and the identical substitution by itself forms 
a group It 1s easy, however, to see that ın general there 


by a single letter s 


tution ) 1s represented by unity 


are other groups among the substitutions of a given | 
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degree Consider, for example, any rational function 
Or, x, xa) which is not wholly asymmetric 
tbere must exist a set of substitutions each of which 
leaves the value of @ unaltered A substitution which 1s 
the product of any number of these myst also leave ¢ 
unaltered hence the set ın question forms a group We 
shave here a fundamental point in the theory of substitu- 
tions, viz, the existence of a group of substitutions and 
the correlation therewith of rational functions which are 
unalt@red by all the substitutions of the group The 
group 1s said to belong to all the functions which it leaves 
unaltered , and these functions ere said to form a family 
which 1s characterized by the group Thus the group of 
a wholly asymmetric function ts the identical group con- 
sisting of the substitution ?, the group of the wholly 
symmetfic functions consists’of the whole of the #/ sub- 
stitutions of the ath degree , the greup of the alternating 
functions consists of all those substitutions which are 
equivalent to an even number of transpositions, and so 
on It 1s obvious that every rational function determines 
a group of substitutions, and ıt may be shown that, con- 
versely, for every group of substitutions we may construct 
an infinity of rational functions which are ynaltered by 
the substitutions of the group The significance of this 
corielation between a group and a famuly of functions’ 
depends on the following important theorem, which is due 
in substance to Lagrange If be a rational function 
which 1s unaltered by all the substitutions of the group of 
¢ (in other words, 1f the group of + contain the group of 
$) then can be expressed as a rational function of ¢, 
and the z elementary symmetric functions 

Cy = Er), Cy = Ify Xo, Ce = Ty Xs 
A particular case of this ıs the theorem that if the groups 
of y and ¢ be identical, then each can be expressed as a 
rational function of the other, and of the elementary 
symmetric functions A limiting case of this theorem 1s 
the familiar result that every rational symmetric function 
can be expressed as a rational function of the elementary 
symmetric functions As a special example consider the 
the two wholly asymmetric functions y = ax, + dx, 
$ = ajx, + d/x, these both belong to the identical 
group, since they are changed by every substitution of 
the letters v, r Hence Ņy can be rationally expressed 
as a function of ¢, Cis Ca Tne actual expression 1s in 


fact 
Y= AIG Pt PEE (0 DCCA 
+ 2Cyf}/(a -HACE 4C) 

The application of the theory of substitutions 1s hmited 
1n the first instance to rational functions Its use in the 
theory of the solution of algebraical equations by means 
of radicals is based on the following important result ın the 
theory of irrational functions Any root of a solvable equa- 
tion fx) =o can be expressed as a rational integral func- 
tion of certain elements Vy, Vo « Vi the coefficients of 
which are rational functions of the coefficients of f(x) and 
of primitive roots of unity The quantities Vi, Vy. , Vn 
aie on the one hand rational integral functions of the 


xn 


(a +86 





froots of f(r) = o and of primitive roots of unity, and on 
the other hand are determined by a series of equations 


Vapa = Fo(Vo-1, Va~2, 2 Vo), z 





where Ža 18 a prime number and F 1s a rational function 
of the V—s For example, ın the case of the cubic 
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`. 
H-O + Cyr—Cy = 0af A= — 270 + 186CC- 
4C3C,~4C + CPC,2, S = 2C3-9C,C, + 2765, T= 93 
~ 3C,C), the relations in question are 
Vè = 2278, V$ = 4S + Va), Vè = 8S- V3), 
V = n + an + ory V, NSS a 
Vy = T+ gelate + agir + arr) + 30% (ary -b airy 
Hnn), : ° 
n = YG + n + Poh n = yG + 
ra = HO H a? + oly} ° 
By means of this theorem and certain elementary prin- 
ciples of the theory of sybstitutions an elegant and simple 
demonstration can be given of Abel’s theorem that the® 
solution by radicals of the general equation of the mth 
degree 1s impossible when #7 > 4 see § 217 of the werk 
before us . . 
Although the theoçy of substitutions bears, as*we have 
just shown, on some of the oldest and most interesting of 
the problems of algebra, ıt has been comparatively little 
studied, especially by English speaking mathematicians 
Dr Colt has therefore rendered us a service of great 
importance by translating one of the standard treatises ' 
on this subject Of the three that were at his disposal 
we think that he has chosen the one most likely to be 
* useful to a beginner While Serret in his “ Higher | 
Algebra” and Jordan in his “Traité” treat the theory | 
from an abstract and more general point of view, Dr ' 
Netto, constantly associates with the substitution the 
function on which it 1s supposed to operate This gives 
a powerful concrete aid to the comprehension of the pro- 
positions of the abstract theory and also helps the student 
to grasp their application The great danger in subjects 
of such generality is that the stream of theorems is apt to 
run off the mind of the learner without soaking in, hike 
water off the proverbial duck’s back 
Dr Netto’s book will be found to contain all the ordi- 
nary theorems regarding the classification of substitutions, 
eg the existence of groups, transitive and intransitive, 
primitive and non-primitive, simple and compound, the 
theory of the algebraic relations between the values of 
multiple-valued functions and between functions belong- 
ing to or included in the same family, and also a con- 
siderable number of theorems regarding special groups 
The applications embiace the theory of resolvents in 
general and of the Galois resolvent in particular, the | 
general theory of the solvability of equations by means of 
radicals, the theory of the group of an equation and a 
“discussion of the criteria of solvability, besides special 
applications to the cyclotomic and Abelian equations, and 
to equations three roots of which are connected by a 
rational relation 
The translation has been admirably done, both from 
the linguistic and from the mathematical point of view 
We found, it 1s true, here and there passages which were 
somewhat obscure , but ın every case, on comparing with 
the original, we found the rendering to be absolutely 
faithful Such obscurities therefore must be charge 
either to the author, or to the nature of the subject, or t 
the idiosyncrasy of the critic, and not to the translator’ 
We congratulate Mr Cole on the successful completio 
of his arduous task, and heartily recommend the result 
to every lover of the most ancient and the most beautiful 
of all the sciences G CH 
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THE BRAIN IN MUWDFISHES 


Das Centralnervensystem von Protopterus annectens, 
eine vergfetchend Anatomische Studie Von Dr Rudolf 
Burckhardt (Berlin R Friedlan@er und Sohn, 1892) 

RE Mudfishes, Dipnoi, from many peculiarities in 

, their structure, have attracted the especial attention 
of anatomiss and zoologists ë Important monographs 
on Lepidosiren have been written by Owen and Wieders- 
heim, whilst Huxley, Gunther, and Beauregard have 

described the anatomy of Ceratodus Serres, in 1863, 

made a contribution to the anatomy of the nervous 

system of Rrotopterus, Fulliquet in 1886, and Parker in 
1888, have also added to’ our knowledge of its struc- 
ture, and now Dr Burckhardt has published a well- 
ulustrated monograph on the central nervous system of 
Protopterus annectens He had® obtained an ample 
supply of this fish from Herr W Jezler, a merchant 
whose business engagements had taken him to the 
neighbourhood of Bathurst, Senegambia On more than 
one occasion Dr Burckhé@rdt had received hving fish, so 
that he was able to study the m'croscopic anatomy by 


; the use of the most recent technical methods, and has 
' thus added materially to our knowledge of the brain of 


this animal 

The author found, ın the anterior horn of grey matter 
of the spinal cord, remarkably large nerve-cells, which 
possessed both branching protoplasm processes and an 
axlal-cylinder process In the lateral and posterior horns 
perve cells somewhat smaller in size were seen The 
medulla oblongata gave origin to nerves which he names 
hypoglossal, vagus, glosso-pharyngeal, acusticofacialis, 
and trigeminus He also describes two slender nerves as 
abducens and trochlearis, so that the Dipnoi are not, as 
some have said, destitute of these herves The cere- 
bellum formed the anterior boundary of the 4th ventricle 
Large nerve-cells, corresponding to those of Purkinje in 
the mammalian brain, were not seen The mid-brain was 
distinct, and gave origin to a root of the trigeminus, to 
the optic tract and to the oculo-motor nerve grey matter 
contaming nerve-cells was grouped around the aqueduct 
of Sylvius 

Whilst Protopterus corresponded closely with the 


' lowest vetebrates in the regions of the mid and hind 


biains it presented striking peculiarities in the pineal 
region The roof of the 3rd ventricle was complicated, 
and possessed a velum, which represented a middle 
choroid plexus, a conarium, and a structure lke that 
which Edinger has named “ Zirbelpolster ” The epiphysis 
(Zzrbel) was attached to the skull by the arachnoid 
membrane 

The fore brain was well developed, and divided into 
two hemispheres He recognized in ıt a posterior ventral 
swelling, which, because it contained cells similar to 
those found in the dentate gyrus (/ascza dentata) of the 
higher brains, he describes as a lobus hippocampi He 
distinguished a fissure which separated the lobus olfac- 
torius from the pall.al part of the hemisphere, so that he 
harmonizes the fore brain in its fundamental divisions 
with the mammalian brain as described by Buoca and 
Turner He direc:s attention to an elevation ventrad 
of the lobus olfactorius, which he calls the lobus post- 
olfactorius This lobe ıs also found ım the brams of 
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Selachia and Amphibia, and apparently corresponds to 
the lobus olfactortus posterior described by His in the 
human embiyo, which forms the anterior perfgrated spot 
in the adult human brain As regards its structure the 
hemisphere possessed central grey matter containing 
nerve-cells which lay around the hemisphere ventricle , 
also a mass of grey matter gyhich he calls corpas striatum , 
whilst ın the more posterior part of the ventral region of 
the hemisphere were nerve-cells which represented a 
cortical layer In the dorsal region of the hemisphere 
also cortical nerve-cells were found, whith were arranged 
as an inner and an outer layer The cells of the cortex 
gave origin to nerve fibres “A definite anterior com- 
missure was present, the fibres of which passed on each 
side into the lobus hippocampi Burckhardt, also, figures, j 
as distinct from the arfterior commissure, fibres which hee 
regards as the corpus callosum of Osborn The mgst 
important tract of nerve fibres was the basal bundle, 
which ascended from the spinal cord into the corpus 
striatum a 

One of the most interesting chapters ın Burckharat’s 
memoir 1s that in which he gives an account of the saccus 
endolymphaticus Wiedersheim had described in 1876, 
in Phyllodactylus europeus, a sac with many branching 
diverticula, filled with otolith-sand and lying in relation 
to the choroid plexus of the 4th ventricle Hasse had 
previously seen ın Amphibia a simuar structure, which 
Cogg) had investigated in the frog Burckhardt has for 
the first tıme observed and figured ıt in Protopterus The, 
saccus communicated by a narrow neck with the sacculus 
and utriculus of the auditory vesicle, and with its diver- 
ticula overlaid the region of the 4th ventricle, and ex- 
tended as far back as the Ist pair of spinal nerves 

The memoir contains a short chapter on the phyletic 
development of the brain of Protopterus Starting with 
Selachia, he considers that one line of development has 
been through Protopterus to Ichthyophis, and thence to 
the Urodela and Anura, another through Ceratodus to 
Reptilia and Mammalia , whilst a third line 1s from the 
Selachia to the Ganoids and Bony Fishes 





OUR BOOK SHELF 


The Chemical Basts of the Animal Body An Appendix 
to Foster’s “ Text-Book of Physiology ” (fifth edition) 
By A Sheridan Lea, MA, DSc, FRS (London 
Macmillan and Co, 1892 ) 


LIKE its parent volume, this well-known appendix has 
grown in bulk considerably, so that ıt now constitutes a 
treatise (separately paged and indexed) on the chemical 
substances occurring in the body It contains numerous 
references to the text of Foster’s “ Physiology,” and so the 
two may be most profitably read together 

The plan pursued ın the present edition is the same as 
in former editions , the chemistry of the body 1s described 
under the headings of the names of the chemical sub- ' 
stances This plan has its advantages It for instance 
gives a completeness to the description of any particular 
substance, whereas the other plan of describing the facts ' 
of animal chemistry, under the headings of the tissues, 
organs, and functions involves a certain amount of 
repetition and the facts relating to any one group, such 
as the proteids and carbohydrates will be found dis- 
tributed in different chapters Dr Sheridan Lea’s plan 
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has, however, the disadvantage that ıt destroys con- 
tinuity Many of the paragraphs are necessarily short, 
antl one passes from one subject to another with a certain 
amount of abruptness The style of thewntwg 1s, how- 
ever, Interesting and clear, so that this disadvantage 1s 
reduced toa mimimum The parts that treat the subject 
in a fuller style, such as those in which ferment action, 
the origin of urea in the economy, or the relation of 
hemoglobin to bile pigment aie discussed, are models of 
lucid writing 

Th@ book opens with a description of the proteids and 
ferments, the most important of physiological substances, 
but those of which, from the chemical standpoint, we 
«know least The simpler materials found in the body or 
its excreta are treated next This 1s the more chemical 
part of the book, and the author expresses his indebted- 
negs to Dr S.Ruhemann forassistance here One doubts 
wheth& «his part of the work will prove attractive to 
ordinary®students There 1s no quegtion that all medical 
Students should be educated up to it, but at present 
oiganic chemistry and structural formule are subjects 
they are inclined to fight shy of The concluding chapters 
are again devoted to substances of which we have a 
physiological rather than a chemical knowledge, famely, 
the pigments 

The figures of crystals, which form a new feature in the 
present edition, have been taken from the works of 
Krukenberg, Kuhne, and Funke One cannot conclude 
this notice without alluding to the extensive references 
to hterature that are given throughout This will prove 
a most valuable assistance to all original workers, and to 
those more earnest students who desire to go deeper into 
the subject The references are provided witha separate 
index They are chiefly to German literature The 
German leanings of the author are seen also in the 
spelling of sarkosin, kreatin, &c The final e 1s always 
omitted in the names of the amido acids It would be a 
good thing ın the future ıf international uniformity in the 
names of chemical compounds were adopted In the 
meantime it seems a pity that Dr Lea has not seen fit 
to use the spellings recommended by the Chemical Society 
of London 

The author 1s to be congratulated on having brought 
his labours to a successful conclusion, and we can pay 
the present volume no better compliment than to say 
that ıt ıs well worthy of those that have preceded ıt 

WDH 


Chambers’s Encydopedia New Edition Vol X (London 
and Edinburgh W and R Chambers, 1892 ) 


THE editor and publishers of the present work may be 
cordially congratulated on the fact that ıt has now been 
successfully completed <A better encyclopaedia of like 
scope does not exist in our own or any other language 
Nomunally it 1s merely a new edition , but in reality, as 
the editor claims in the preface, ıt must be regarded as 
to all intents ant purposes a new work One of the chief 
difficulties in an undertaking of this kind 1s to secure that 
each subject shall have the degree of attention which 
properly belongs to it, no single subject or group of sub- 
jects being permitted to usurp space which ought to be 
otherwise occupied The editor has grappled with this 
difficulty so effectually that few readers will have occasion 
to complain of any lack of proportion ın the length of the 
various articles Another striking merit of the work 1s 
at all important subjects have been entrusted to 
ecialists, so that students may have full confidence m 

e accuracy of the information offered to them about 
natters in which they happen to be particularly inte- 
ested The space at the disposal of the writers was so 
limited that what they have to say 1s not, of course, 
exhaustive, but it 1s sound as far as ıt goes, and 1s gene- 
tally presented with most praiseworthy simplicity and 
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clearness The present volume falls ın no respect belo® 
the level of those which have preceded ıt Among the 
writers of scientific articles are Prof James Geikie, who 
deals with the frassic system and with volcanoes , Prof 
Knott, who expounds the principles of thermodynamics , 
Dr R W Philip, who writes of tubercle , and Sir F 
Bramwell, who has a paper on watet-supply ° 


Arthur Young’s Tour wn Treland (1776-79) Edited, 
with Introduction and Notes, by A W Hutton e Two 
vols (London G Bell and Sons, 1892) 


THIS repimt will be of real service to all who study the 
evolution of economic conditions in Ireland, and mucles 
of ıt ought also to excite and maintain the interest of the 
general reader Arthur Young, as every one knows, was 
a iemarkably accurate observer of sugh things *as 
travellers have opportunities of noting, an hisebOok on 
Ireland isin its owp way hardly les 
more celebrated work on France The work was first 
published in 1780, 1n the course of which two English 
editions and one Insh edition were issued Since that 
time it has not until now been iepiinted as awhole Mr 
Hutton has done his work as editor admirably, and a 
most useful bibhography has been prepaied by Mı J P 
Anderson 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opımons ex- 
pacssed by hes correspondents 
to setur, or to coprespond with the writers of, resected 
manuscripts intended for this or any other part of NATURE 
No notice 15 taken of anonymous communications | 


Some Lake Basins in France 


A FEW weeks since M Delabecque, Ingénieur des Ponts et 
Chaussées at Thonon, kindly presented me with a copy of a work 
issued under his supermtendence and to a great extent executed 
by himself,! to which I should be glad to call the attention of 
students of physiography M Delabecque, commissioned by 
the French Government, has made a series of soundings of ten 
Jakes in Fiance, near the Alpme region, and this Atlas records 
the results of his work Contour-lines, ın most cases 5 metres 
apart, indicate the forms of the lake basins , the use of varying 
tints in blue makes these more distinct Chief among the lakes 
included 1s the Léman, in the survey of which, as only one shore 
is French territory, the Swiss engmeers haye cooperated A 
copy of this on a reduced scale, and without colours, appeared 
in Prof Forel’s book, ‘‘ Le Lac Léman ” (see NATURE, Nov 3, 
1892) Next ın importance come the lakes of Annecy and of 
Bourget , the remainder are situated either in the French Jura or 
on the margin of the outer limestone zone of the Alps, a little 
south of the Rhone 

Excluding the Lake of Geneva, which was noticed in the article 
just mentioned, these lakes are especially interesting for their bear- 
img on the difficult problem of the ongin of lalke-basins Except 
the Lac de Bourget, none of these can be said to he in a great 
mountam valley, or on the probable track of a great glacier If 
then their basins have been excavated by glacters, we might 
fairly expect the Alps and Jura to be ‘‘spattered » with lakes, for 
no appeal can be made to exceptional circumstances while 1f 
the contours of therr beds present resemblances to those of the 
larger Alpine lakes, such as the Lake of Geneva, the same 
explanation ought to apply m the main to both groups 

Without a reproduction of the charts 1t 1s impossible to give 
more than a rough idea of the evidence which they afford, bu 
the following statements may behelpful As a general rule th 
lakes deepen as they broaden, the deepest water bemg com 
monly found in the widest part If in the course of the lak 
the shores markedly approach so as to form a kind of “narrow,” 
this, corresponds with a submerged neck or *‘ col,” which sepa- 


Lacs Francais, Ministere des Travaur Publics ** No 
but I am informed by M 
Geneva 


x Atlas des 
publisher’s name appears on the sheets, 
Lelabecque that the Atlas can be obtained at Georg’s Library, 
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rates the bed into two basins, rising perhaps IO metres or more 
above their general level Not seldom the ped of a lahe consists 
of a hnear series, three to six in number, of shallow basins, sO 
that a contdur line, drawn along the ie of the lake, undulates 
up and down with an ‘‘ amplitude » of from perhaps 3 to 5 
metres A rather Jorg, blunt-ended oval ıs the prevalent form 
of these]akes, but to this there are exceptions So far as can be 
ascertained the contours of the Jand above the water line are 
reproduced YWeneath 1 For mstagce, under the steep slones of 
the Mant du Chat the oed of the Lac de Bourget plunges 
abruptly down to a depth of over 120 m (its greatest depth 
being about 145 m ) 
Of the Jura lakgs, the Lac de St Point (848 95 m above the 
sea) 1s rather more than 6 kilometres long, the general width 
being rathereless than one-tenth of this , a considerable part of 
its floor 1s 30 to 35 metres deep, and its greatest depth ts about 
42 metres ` It contains no Jess than 6 basins, parted by “cols ” 
about half a-dozen metres above their lowest parts This lake 
1s on the course of the Doubs, and hes parallel with the general 
strike of the Jma, ze from N Eeto SW The Lac de 
Brenets on the same river, nearly roo metres lower down, 1s a 
nafrow, winding lake, roughly 150 metres wide and perhaps 8 or 
g times as long At 1s upper end 1s a sharply projecting, rather 
shallow bay, but the channel of the Doubs can be traced clearly 
through this, deepening gradmally from 5 fo nearly 27 metres and 
the whole lake 1s evidently only an enlargement of the rive 
The subalpine lakes are no Jess interesting, and their testimony 
generally agrees with that summarised above Want of space 
forbids us to mention more than the lake of Annecy This 1s 
deepest (about 65 m ) inits northern and widest part (nearest to 
the effluent) The sub-aqueous contours on the western side are 
interrupted, to within about to metres from the bottom of the lake, 
by a prominence, just like a drowned hilly spur The shallowest 
soundings over this, near its northern (outer) part, are only 
33 metes, and the ground falls rapidly down from 5 to 55 
metres Onitsnortkern or “lee” side (assuming a glacier to 
ehave followed the course of the water) 1s a submerged valley 
over 40 metres degp The Lake of Annecy exhibits another 
very gingular feature Near its northern end the bed deepens 
very rapidly from 30 to 8o metres, this funnel-shaped cavity 1s 
Jess than 200 metres 1n diameter, and 1s probably a submerged 
swallow hole These notes may, it 1s hoped, suffice to indicate 
the importance of this work The gratitude®of students 1s due to 
M Delabecque for supplying them with a valuable group of facts, 
the collection of which must have entailed great labour These, 
however, appear to me not to lend themselves very readily to the 
support of the glacial excavation hypothesis , but to be more 
favourable to that which regards the larger Alpine lakes as 
mainly formed by movements of the earth’s crust after the 
erosion of the valleys in which they lie T G Bonney 


Dust Photographs 


In Mr Crofts paper on ‘' Breath Figures,” printed in 
NATURE for December 22 of last year (pp 187, 188) he states — 
“Two cases have been reported to me where blinds with em- 
bossed letters have left a latent image on the window near 
which they lay” The statement 1s not quite clear as I do 
not understand wheter the letters were im contact W ith the 
glass or not 

Perhaps it may be interesting to place on record an observa- 
tion of my own, made a few years ago, which struck me at tne 
time as Curious, but which I have not been able to verify since 

At the stations of the District Railway there is a useful 
arrangement by which passengers are informed of the destination 
of the next train It consists of a shallow box with glass sides 
mto which by a mechanical contrivance boards are let down 
on which the names of the stations are painted in white letters 
ona blue ground = Theboard with the words ‘ INNER CIRCLE’ 
is mot frequently exposed At night the box 1s (or was) 
illuminated obliquely on either side by a tolerably powerful lamp 

One mght I was waiting for the train at the Victoria Station 
There was some dislocation in the service , the destmation of 
the next tram was uncertain and the box was empty On 
glancing at it somewhat sideways I was however astonished 
to see the words ‘INNER CIRCLE’ on the glass side of the box 
in quite clear dark letters on a pale ilummated ground I 
drew the attention of one of the platform officials to :t He 
saw it with perfect distinctness, and seemed to think he had 
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noticed it before Of course when the apparatus 1s in full 
working order therë 1s little opportunity for doing so 

The only explanation I could think of was —(1) that the light 
of the lamp had prodeced some molecular change in the paint 
coating the notice board, (u) that this haa affected differently 
the blue and the white paint , (m) that thæ same cause had set 
up some differential electrical condition of the board and the 
glass , (1v) that a bombardment of particles of ghe blue*paint 
had taken place on to the gi®ss to which they had adhered, and 
that (v) the particles so adhering, by dispersing the light, pro- 
duced the effect of the pale ilummated ground while the spaces 
occupied by the letters being relatively clean stood out dark 

Roval Gadens, Kew, W T THISELTON-DYER 

February 1 


° 

Mr W B Crofts paper on Breath-Figures in your issue of 
December 22 reminded me of some curious impressions of 
monumental brasses which are to be seen on the walls of 
Canterbury Cathedral When I saw these impressions a few 
years ago, it occurred tome that they might have been producedy 
by mere contact, the brass plates having possibly been hung for 
many years against the walls, in secluded corners, at a time when 
the Reformers would not let them 1emam 1m their proper 
matrices on the church floor Jhad forgotten the particulars of 
these figures, but Dr Sheppard, o®Canterbury, has kindly sent 
me the following notes by favom of Canon Fremantle —“ A 
number of impressions of brasses are in the basement (which 1s 
open to the air) under Henry IV ’s chantry in the Cathedral A 
very good impression ıs on the western column 'of the crypt of 
Trinity Chapel On the walls appear the shapes of 
the effigies Sometimes the stone is unstamed all over the area 
of the figure, and surrounded by a broad dark smudge and 
sometimes the case is reversed, and the figure is the exact nega- 
tive of the former kind , that is to say, the area of the figuie 1s 
indicated by an uniform dark tint, whilst the surroundthg stone 
is unstained ” Dr Sheppard suggests “that an exact pattern 
seems to have been made ın paper and then fixed to the wall 
whilst 1t was brushed over with linseed oi] , But this does not 
account for the white effigies on a dark ground ” 

I would commend these impresstons to the notice of those 
mterested in the subject It may be that, though some were 
made intentionally, others are the result of simple contact 

F J ALLEN 

Mason College, Birmingham, February 4 





Fossil Plants as Tests of Climate 


TN continuation of my recent letter, permit me to call atten- 
tion to a communication on the bread frut trees m North 
America, by Mr F H Knowlton, of the National Museum, 
Washington, U S , which appears in your American contem- 
porary Sezence for January 13 The forty living species of 
Artocarpus are all confined to tropical Asia and the Malay 
Archipelago A neisa, the true bread frut tree, and one or 
two others, are largely cultivated in the tropics They are small 
or medium-sized trees with a milky juice, large leathery leaves, 
and moncecious flowers The female flowers are long club- 
shaped spikes, which uniting form one large mass known as the 
bread fruit,” the terror containing a pulp when ripe hke new 

rea 

The first fossil bread fruit was discovered in boulder county 
Colorado ın late cretaceous rock, and was named by the late Prof 
Leo Lesquereux Afyz zea (#) Lesstgiana, other fragments he called 
Arala pungens The subsequent researches, or more perfect 
specimens of Dr A S Nathorst, proved these to belong to one 
species, Artocarpus Lessigtana Dı Nathorst 1s the discoverer 
of another species closely allied to 4 zxczsa, which he calls 
A Dicksoni, which he obtamed from the cietaceous flora of 
Waigatt, West Greenland, which tre previous labours of Profs 
Heer and Nordenskiold had shown to be of a tropical or sub- 
tropical character, containing as ıt does numerous species of 
ferns of the order Gleichemaleæ, and several species of cycas 

Cuas E DE Rance 

H M Geological Survey, Alderley Edge, Manchester 


Lunar Rainbow in the Highlands 


THIS mteresting phenomenon (a very unusual one in this 
latitude) was observed near here on the morning of the grid inst , 
about sıxa m The moon was two days past full, and was not 
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@uning particulany brightly, being obscured, except at consider- 
able intervals, by driving mist and light clouds The bow, how- 
ever, was exceedingly well marked, and formed a singularly 
beautiful object, stretching as ıt did completely aciess the north- 
western end of Loch Oich, ghmmering agamsst the dark back- 
ground of the mountains, and sinking into the water on the 
southern shore of the loch The general colour of the bow was 
Fellow deepening ito ‘orange, several of the prismatic colours, 
however, being intermittently visible, especially a tinge of violet 
on the upper side OSB? 
Theæâbbey, Fort- Augustus, N B 


OPTICAL CONTINUITY? 


e 
KEENNESS of sight 1s measured by the angular dis- 
> tance apart of two dots when they can only just be 
distinguighed%s two, and do net become confused together 
It 1s usually reckoned that the normal eye is just able or 
just unable to distinguish points tha®@lie one minute of a 
degree asunder. Now, one minute of a degree 1s the 
angle subtended by two points, separated by the 300th 
part of an inch, when they are viewed at the ordinary 
reading distance of one foot from the eye If,-then, a 
row of fine dots touching one another, each as small as 
a bead of one 300th part of an inch in diameter, be 
arranged on the page of a book, they would appear to the 
ordinary reader to be an extiemely fine and contmuous 
lne Ifthe dots be replaced by short cross strokes, the 
line would look broader, but its apparent continuity would 
not be affected It 1s impossible to diaw any lme that 
shall commend itself to the eye as possessing more regu- 
larity than the image of a succession of dots orgcross 
strokes, 300 to the inch, when viewed at the distance of 
afoot Every design, however delicate, that can be drawn 
with a line of uniform thickness by the best machme or the 
most consummate artis ,admuts of being mimicked by the 
coarsest chain, when it 15 viewed at such a distance that 
the angular length of each of its links shall not exceed 
one minute of a degree Oneof the apparently smoothest 
outlines in nature 1s that of the horizon of the sea during 
ordinary weather, although it 1s formed by waves The 
slopes of déérzes down the sides of distant mountains 
appear to sweep in beautifully smooth curves, but on 
reaching those mountains and climbing up the débris, the 
path may be exceedingly 1ough 
The members of an audience sit at such various dis- 
tances from the lecture table and screen, that ıt 1s not 
possible to illustrate as well as ıs desirable, the stages 
through which a*row of dots appears to run into a con- 
tinuous line, as the angular distance between the dots is 
lessened 1 have, however, hung up chains and rows of 
beads of various cegrees of coarseness Some of these 
will appear as pute lines to all the audience, others, 
whose coarseness of structure 1s obvious to those who sit 
nearest, will seem to be pure lines when viewed from the* 
furthest seats 
Although 30g dots to the inch are required to give the 
idea of perfect continuity at the distance of one foot, it 
will shortly be seen that a much smaller number suffices 
to suggest ıt 
The cyclostyle, which is an strument used for multiple 
writing, makes about 140 dots to the inch The style has a 
minute spur wheel or roller, instead of a point, the wiiting 
is made on stencil paper, whose surface 1s covered witha 
brittle glaze This is perforated by the teeth of the spur 
wheel wherever they press against ıt The half perforated 
heet 1s then laid on writing paper, and an inked noller 1s 
worked over the glaze The ink passes through the per- 
fo.ations and soaks through them on to the pape! below, 
consequently the impression consists entuely of short and 
uregular cross bars or dots E 





1 Extract from ^ lectureon The Jus -Percepuble Difference,” delivered 
polars the Royal Institution on Friday, January 27, by Francis Galton, 
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I exhibit on the screen a circular letter summoning “a 
Committee, that was written by the cyclostyle Phe 
writing segms „beautifully regular when the circular 1s 
photographically reduced, when itis enlarged, the dis- 
contmuity of the strokes becomes conspicuous Thus, 
I have enlarged the word ‘he six times, the dots can 
then be easily seen and counted °There are 42 of the 
gn the long stroke of the letter % 

The appearance of the work done by the cyclostyle 
would be greatly improved if a fault in its mecleanism 
could be removed, which causes it to run with very 
unequal freedom in different directions It leaves an 
ugly, jagged mark wher€ver the duection of a line changes 
suddenly 

A much coarser representation of contmuous lines 1s 
given by embroidery and tapestry, and coarser stilleby 
those obsolete school samplers which ouf aneestresses 
worked m their girlhood, with an average of @bout six- 
teen stitched dots to each letter Perhaps the coarsest 
lettering that is ever practically employed ıs used in 
perforating the books of railway coupons so famuliar to 
travellers Ten or eleven holes are used for each figure 

A gdod test of the degree of approximation with which 
acyclostyle making 140 perforations to the inch 1s able to 
simulate continuous lines, is to use it for drawing outline 
portraits I asked the cleik who wrote the circular just 
exhibited to draw me a few profiles of different sizes, 
ranging from the smallest scale on which the cyclostyle 
could produce recognisable features, up to the scale at 
which it acted fairly well Here are some specimens of the 
result The largest 1s a portrait of 14 inches ın height, by 
which facial characteristics are fairly well conveyed , some- 
what betterthan by the rude prints that appear occasionally 
in the daily papers It 1s formed by 366 dots A medium 
size is inch high and contams 177 dots, and would be 
tolerable if ıt were not for the jagged strokes already 
spoken of The smallest sizes are $ inch high and 
contain about ninety dots, they are barely passable, 
on account of the jagged flaws, even for the rudest 
portraiture 

I made experiments under fairer conditions than those 
of the cyclostyle, to learn how many dots, discs, or rings 
per inch were really needed to produce a satisfactory 
drawing, and also to discovei how far the centres of the 
dots or discs might deviate from a strictly smooth curve 
without ceasing to produce the effect of a flowing line It 
must be recollected that the eye can perceive nothing 
finer than a minute blurr of one ,three-hundredth 
part of an inch in angular diameter If we repre- 
sent a succession of such blurs by a chain of discs, 
it will be easily recognised that a small want of 
exactitude ın the alignments of the successive discs must 
be unimportant If one of them 1s pushed upwards a 


trifle and another downwards, so large a part of their 


respective areas still remain ın lne, that when the several 
discs become of only just perceptible magnitude, the pro- 
jecting portion will be wholly invisible hen the discs 
are so large as to be plainly perceptible, the alignment 
has to be proportionately more exact After a few trials 
it seemed that if the dear:ng of the centre of each disc 
from that of its predecessor which touched it, was 
corectly given to the nearest of the 16 principal 
points of the compass, N, NNE , NE, &c, it was fairly 
sufficient Consequently a simple record of the succes- 
sive bearings of each of a series of small equidistant steps 
is enough to define a curve 

The briefest way of writing down these bearings, 1s t 
assign a separate letter of the alphabet to each of them, 
a for north (the top of the paper counting as north), é for 
north-north-east, ¢ for north-east, and so on in order up 
tof This makes e represent east, z south, and sz west 

To test the efficiency of the plan, I enlarged one of the 
cyclostyle profiles, and making a small protractor with a 
piece of tracing paper, rapidly laid down a series 
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of equidistant pots on the above pmnciple, noting 
at the same nme the bearing of each frém its predecessor 
I thereby obtained a formula for the profile, consisting of 
271 letters Then I put aside the®°drawing, and set to 
work to reproduce it solely from the formula I exhibit 
the result , it 1s fairly successful Emboldened by this 
first*trial, I made a more ambitious attempt, by dealing 
with the prêle of a Greek girlecopied from a gem I was 
very dgsirous of learning how far the pure outline of the 
original admittéd of being mimicked ın this rough way 
The result ıs here , a ring has been painted round each 


“a 


Aa te 


ome, 
IG va 
GS 
hd 

dot in order to make its position clearly seen, without 
obhterating-1t The reproduction has been photographic- 
ally 1educed to various different sizes That which contains 
only fifty dots to the inch, which is consequently sıx times 
as coarse as the theoretical 300 to an inch, is a very 
creditable production Many persons to whom this port.ait 
has been shown failed to notice the difference between it 
and an ordinary woodcut The medium size, and much 
more the smallest size, would deceive anybody who viewed 
them at the distance of one foot The protractor used in 
making them was a square card with a piece cut out of 
its middle, over which transparent tracing paper was 
pasted A small hole of about è of an inch m diameter 
was punched out of the centre of the tracing paper, 
sixteen minute holes just large enough to allow the entry 
of the sharp point of a hard Jead-pencil were per- 
forated through the tracing papei in a circle round the 
centre of the hole at a radius of } inch They corre- 
sponded to the 16 puincipal points of the compass, 
and had their appropriate letters written by their sides 
The outline to be formulated was fixed to a drawing-board, 
with a T rule lad across it as a guide to the eye 1n keep- 
ing the protractor always parallel to itself The centre 
of the small hole was then brought over the beginning of 
the outline, and a dot was made with the pencil through 
the perforation nearest to the further course of the out- 
line, and this became the next point of departure While 
moving the protractor fiom the old point to the new one 
it was stopped on the way, in order that the letter for the 
bearing might be written through the central hole 

A clear distinction must be made between the proposed 
plan and that of recording the angle made by each step 
from the preceding one In the latter case, any error of 
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bearing would faleify the direction of all that followed, 
like a bend in a wire 

The difficulties of dealing with detached porttons of the 
drawing, such as the eye, were easily surmounted by em- 
ploying two of the spare letters, R amd 5S, to indicate 
brackets, and other spare letters to indicate points of 
reference The bearings jpcluded between ag R and an 
S were taken to signify directive dots, not to be inked 
ın The points of reference indicated by other letters are 
those to which the previous bearmg leads, and from 
which the next bearing departs Here 1s the formula 
whence the eye was drawn It includes‘a very small part 
of the profile of the brow, and the directive dots leading 
thence to the eye G 

The letters should be read from the left to the right, 
acioss the vertical hnes They are broken into groups 
of five, merely for gvoiding confusion and the con- 
venience of after reference 


The part of the Profile that includes U : 





&c unl Juhi &c &e 
The Ey® 
TURkkk | kill {mbVap j ponmn ` | mmimm 
mimim limZZ i VoTnn manmm | mmmlm 
mmnZZ | TJ ykke ' cbmmn mnnnn 
_ onoo% ff o 3 } ar o. 
Lezters used as Symbols 
R S=( ) Z=end 


U, V, T are points of reference 


By succeeding in so severe a test case as this Greek 
outline, ıt may be justly inferred that rougher designs can 
be easily dealt with in the same way ? 

At first sight ıt may seem to be a sflly waste of time 
and trouble to translate a drawing into a formula? and 
then, working backwards, to 1etranslate the formula into 
a reproduction of the ongmal drawing, but further reflec- 
tion shows that the process may be of much practical 
utility Let us bear two facts in mind, the one 1s that a 
very large quantity of telegraphic information is daily 
published in the papers, anticipating the post by many 
daysor weeks The other ts that pictorial illustrations of 
current events, of a rude kind, but acceptable to the reader, 
appear from time to time in the daily papers We may 
be sure that the quantity of telegraphic intelligence will 
steadily increase, and that the art of newspaper illustra- 
tion will improve, and be more resorted to Important 
local events frequently occur in far-off regions, of which 
no description can give an exact idea without the help of 
pictorial illustration, some catastrophe, or site of a 
battle, or an exploration, or 1t may be some design or 
even some portrait There is therefore reason to expect a 
demand for such drawings as these by telegraph, if their 
expense does not render it impracticable to have them 
Let us then E into details of expense, on the basis of the 
present tariff from America to this country, of one shilling 
per word, 5 figures counting as one word, cypher letters 
not being sent at a corresponding rate It requires two 
figures to perform each of the operations described above, 
which were performed by a single letter So a formula 
for 5 dots would require 10 figures, which is the tele- 
graphically equivalent of 2 words, therefore the cost for 
every 5 dots telegraphed from the United States would 
be 2 shillings, or £2 for every 100 dots or other indica- 
tions 

In the Greek outline there 1s a total of 400 indications, 
including those for directive dots, and foi points of refe- 
rence The transmission of these to us from the United 
States would cost £8 I exhibit a map of England made 
with 248 dots, as a specimen of the amount of work in 
plans, which could be effected at the cost of £5 Itis 
easy to arrange counters into various patterns or 
parts of patterns, learning thereby the real power of 
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the process The expense of pictorial telegraphs to 
foreign countries would be large in itself, but not large 
elatively to the present great expenditure by newspapers 
on telegraphic information, so the proces¥ might be ex- 
pected to be employed whenever it was of obvious utility 
e The risk is small of errors of importance arising from 
mustakes ın telegraphy I inquired into the experience 
of the Meteorological Office, whose numerous weathere 
telegrams are wholly conveyed by numerical signals Of 
the 20%25 figures that wee telegraphed this year to the 
office from continental stations, only 49 seem to have been 
erroneous, thatistwo and athirdgper thousand At this. 
Yate the 800 figures needed to telegraph the Greek profile 
would have been liable to two mistakes A mistake in a 
figure would have exactly the same effect on the outline 
as a rent in ie paper on which a similar outline had 
been drafvn, which had not Been pasted together again 
with perfect precision. The dislocation thereby occa- 
sioned would never exceed the thickness of the outline 
The command of 100 figures from o to 99, instead 
of only 26 letters, puts 74 fresh signals at our dis- 
posal, which would enable us to use all the 32 
points of the compass, instead of 16, and to deal with 
long lines and curves I cannot enter into this now, 
nor into the control of the general accuracy of the picture 
by means of the distances between the points of triangles 
each formed by ‘any three points of reference Neither 
need I speak of better forms of piotractor There 1s one 
on the table by which the ghost of a compass card ts 
thrown on the drawing Itis made ofa doubly refracting 
image of Iceland spar, which throws the so-called 
“extraordinary” image of the compass card on tô the 
ordinary image of the drawing and 1s easy to manipulate 
All that I wish now to explain is that this particular 
application of the law of the just perceptible difference to 
optical continuity gives us a new power that has prac- 
tical bearings 


POSTSCRIPI ~-A, promising method for practical purposes 
that I have tried, 1s to use ‘‘sectional” paper, that 1s, paper 
ruled into very small squares, or else coarse cloth, and 
either to make the drawing upon it, or else to Jay transparent 
sectional paper, or muslin, over the drawing Dots are to be 
made at distances not exceeding 3 spaces apart, along the 
course of the outline, at those intersections of the ruled lines (or 
threads) that best accord with the outline Each dot im succes- 
sion 1s to be considered as the cents al point, numbered 44 in 
the following schedule, and the couplet of figures corresponding 

e 
I ai 


31 61 


32 
33 
34 
35 
36 
37 


51 
52 
53 
54 
55 
56 
57 


41 
42 
43 


41 
72 
73 


I2 22 


13 23 
14 
25 
16 


24 
25 
26 


74 


75 
76 


17 27 47 67 77 

to the portion of the next dot, ıs to be written with a fine 
pointed pencil in the interval between the two dots These are 
subsequently copied, and make the formula By employing 4 
for zero, the signs of + and — are avoided , 3, standing for — 1, 
, for —2, and 1, for —3 The first figure m each couplet defines 
ts horizontal coordinate from zero , the second figure, its ver- 
tical one Thus any one of 49 different points are indicated, 
corresponding to steps from zero of o, 1, +2, and -3 inter- 
vals, in either direction, horizontal or vertical Half-an-hour’s 
practice suffices to learn the numbers The figures a 8, 
and 9 do not enter into any of the couplets in the schedule, the 
remaining 51 couplets ın the complete series of x00 (ranging 
from 00 to 99), contain 21 cases in which o, 8, or 9 forms the 


first figure only, 21 cases m which one of them forms the 
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analogous petrological features of the several islands of the Fus- 
can Archipelago, of Corstca, Sardima, the Carrara mountains, 
and the Maremma hills The President also spoke 


Zoologival Society, January 17 —-Sir W H Flower, F RS 
President, in the chair —-The Secretary read a report on the ad- 
ditions that had been made to the society's menagerie during 
the month of December, 1892 —Mr F C Selous exhthited and 
made remarks on the head of a hybrid antelope between the 
*“Sassaby (Budalıs lunata) and Hartebeest (B caama) , also a 
head of a female Koodoo (Strepsiceros kudu) with horns, and 
heads of some other South African antelopes —-Mr O®Thomas 
exhibited some examples (from the Baram River, Sarawak, col- 
lected by Mr Hose) of the monkey that he had lately described 
as Semnopithecus crucige:, and stated that, in spite of the cqn- 
firmation afforded by these specimens, Mr Hose thought that 
this species might possibly be only an erythrism of S ch? ysomelas 
—A communication was read from Mr E Y Watson, entitled, 
‘* A proposed classification of the Hesfer zrde,gvith a gevision of 
the Genera” This containéd a preliminary classifftation of the 
Hesper de, cluding the numerous modern genera, which werê 
arranged under three subfamilies according to the sexual dif- 
ferences, the resting posture, the antenne, the spurs onthe hind 
tibize, and the position of vein § (relative to vems 4 and 6) of 
the fore wing The subfamilies were named Pyrrhopygine, 
Hesperune, and Pamphilins, and the two last were subdivided 
into sections without names In all 234 generic names were 
dealt with, of which 49 were treated as synonyms, while 45 new 
genera weye described Complete diagnoses were given of all 
the admitted genera —A communication was read by Mi E 
E Austen, entitled ‘‘ Descriptions of New Species of Dipterous 
Insects of the Family SyrpAzde, m the Collection of tne British 
Museum, with Notes on Species described by the late Francis 
Walker” This communication contained descriptions of 
twenty-three new species belonging to the division Bacchint, 
andeof one belonging to the Bi achyofin (genus Rhingia) An 
attempt was made to divide the genus Baccha, as at present 
existing, into three groups, based chiefly upon the shape and®* 
markings of the abdomen The true position of the remarkable 
genus Lycastiirhyncha, founded by Bigot on a species from 
Brazil, and afterwards cancelled by its author in favour of 
Riingia, was established It was shown that this genus had 
nothing to do with AAzzgra, but was one of the £7 zstalint, closely 
allied to Zs zstalzs It was also shown that the genus Lycast72s, 
founded by Walker for a species from Tndia, was not identical 
with Ahzngia (as had been hkewise suggested by Bigot), but 
belonged to the Xylofinz, and was alhed to Crorrmna A 
communication was read from Mr Gilbert C Bourne, contain 
ing descriptions of two new spectes of Copepodous Crustaceans 
from Zanzibar, proposed to be called Canthocamptus finm and 
Cyclops afsicanus —Mr Sclater exhibited and made remarks on 
the typical specimen of a rare Argentine bird (Xenopsaris 
albenucha) described by the late Dr Burmeister in 1868 


Anthropological Institute, January 24 —Anniversary 
meeting —-Dr Edward B Tylor, F RS, in the chair —The 
following were elected officers and council fer the ensuing year 
—President, Prof A  Macahster Vice Presidents, J G 
Garson, Chas H Read, F W Rudler Secretary, C Peek 
Treasurer, A L Lewis Councal G M Atkinson, Henry 
Balfour, E W Brabrooke, Hyde Clarke, J F Collingwood, 
Prof D J Cunningham, W L Distant, J Edge Partington, 
A J Evans, H Gosselan, Prof A C Haddon, T V Holmes, 
R Biddulph Martin, R Munro, F G H Price, Oldfield 
Thomas, Arthur Thomson, Coutts Trotter, M J Walhouse, 
Gen SirC P Beauchamp Walker 


EDINBURGH 


Royal Society, January 16-—-Prof Copeland, Vice-Prest- 
dent, in the chair --A paper, by Dr W Pole, on the present 
state of knowledge and opimion in regard to colour blindness, 
was communicated He discussed alone the red-green form of 
colour bindness In such a case the solar spectrum presents 
only two hues separated by a nearly colourless portion--a 
mixture of blue and yellow lights giving rise to a gray colour 
According to Young the three primary colour sensations corre- 
spond to red, green, and blue or violet, and Maxwell antl 
Helmholtz, reasoning on this theory, conclude that the colours 
seen in dichromic vision are green and blue According to 
Dr Pole, they aie yellow and blue He asserts that com- 
parisons between normal and abnormal visions show that in 
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general matches of colours made by a normal eye are also 
matches when regarded by a dichromiceye Heconcludes that 
the two dichromic colours are colours hnown in normal vision 
He then fives reasons for the conclusign that these colours are 
normal blue and yellow In answer to the suggestion that the 
real subjective ingpressions may differ from what they are sup- 
posed to be, he says that the correspondence ıs proved by a 
large amount of evidence obtained by comparison with normal 
phenomen# He thinks that th@ following conclusions may be 
drawn from the second edition of Helmholtz’ work on optics 
—(1) The original mode of explanation of colour blindness by 
Young’s theory 1s ess@ntially withdrawn as no longer consistent 
with modein knowledge The univeisal concurrent testimony, 
that the ordinary colour dichromic vision generally corresponds 
with 1s ngrmal yellow and blue and white, ıs no longer dis- 
puted, and although there #re variations of sensations in regard 
to red and gieen, the old ideas of blindness to red and green 
as separate ard contrasting defects are abandoned, (2) that 
Young's general theory of three fundamental colour sensations 
1s still adhered to, but that the colou*s are now believed to differ 
considerably an the spectrum, (3) that dichromic vision 
Aught exist consistently with the retention of three funda- 
mentals, (4) that the most prevalent form of dichromatism 
might be exp ained by the junction of the red and green funda- 
mentals forming yellow # In conclusion, he regretted that the 
colour vision committee of the Royal Society, in a recent chart 
dealing with colour blindness, had adhered to the old view held 
by Clerk Maxwell | Sir George Stokes remarked that the 
fundamental part of Young’s original theory was that there were 
three colour sensations, and though he supposed them to be 
red, green, and violet, that was not essenttal Maxwell only 
chose red, green, and blue, as representative sensations He was 
doubtful of the wisdom of publishing the charts alluded to lest 
1t might lead to misconception The object of publishing them 
was t@ give to the public a general idea of the conclusions de- 
uvable from the trichromic theory 


SYDNEY 


Royal Society of New South Wales, December 7, 
1892 —Prof Wairen, President, in the chair —The Char- 
man announced that the Clarke Medal for 1893 had been 
awarded by the Council to Prof Ralph Fate, of the Adelaide 
University —A letter was read from the Hon Ralph Aber- 
ciomby, enclosing a cheque for £100, which he desired to place 
in the hands of the Council of the Society with the object of 
bringing abont an exhaustive study of certain features of the 
Australian weather, the particulars to be furnished in a later 
letter The Zollowing papers were read —Qbservations on shell 
heaps and shell beds, the significance and importance of 
the record they afford, by E J Statham —A new mineral 
fiom Broken Hull, by C W Marsh (communicated by Prof 
Liversidge) —Notes on some Austialian stone weapons, by Prof 
Liversidge, F R S —Notes on the recent cholera epidemic in 
Germany, by Dr Schwarzbach —Results of observations of 
Wolfs comet II., 1891, Swift’s comet I , 1892, and Winnecke’s 
periodical comet, 1892, at Windsor, New South Wales, by John 
Tebbutt —Cn the comet ın the constellation Andromeda, by 
John Tebbutt —Languages of Oceania, by Dı John Fraser 

August 17 —Azgineering Section —C W Darley in the 
chair —Papers read —Various systems of tramway traction, by 
W F How November 16 —Some notes on the economical 
use of steam, by T H Houghton —Recent bridge building 10 
New Zealana, by A Alabaster 





Paris 


Academy of Sciences, January 23 —M Loewy ın the 
chair —Note on Nicolas de Kokcharow, by M Daubrée —-Con- 
tributions to the study of the function of camphoric acid, by M 
A Haller —On the pepto saccharifiant action of the blood and 
the organs, oy M R Lépine If blood is poured into several 
parts of water at 56°C a considerable quantity of sugar ıs formed 
in a few seconds, and the formation goes on for about an hour 
with decreasing rapidity In cold or lukewarm water sugar 1s 
also produced, but its production is for the most part com- 
pensated by simultaneous glycolysis It ıs also probable that 
the production of sugar 1s preceded by that of peptone If an 
organ which does not enclose glycogen in any perceptible 
quantity be macerated for about an hour ın three or four parts 
of water, the aqueous extract only contains a very small quantity 


336 


NATURE 


* [FEBRUARY 2, 1893 
. 





9. 


e 

of substances capable of reducing Fehling’s solution, and hardly 
any sugar If to thi8 aqueous extract be added a gmall quantity 
of peptone, and the whole be kept at 56°C during.an hour, a 
certain quantity of sugar 1s formed, as proved by fermentation 
and the phenylhydrazine test Hence the aqueous or giycerine 
extract contams a ferment which may be termed pepto-sacchart- 
fiant Itis probable that the formation of sugar ts not confined 
to the liver, as ordinarily supposed, but that sever organs play 
a part in ıt —Observations ofthe planet Charlois T (December 
11, 1892), made at the Toulouse Observatory, by M B 

Baillaud — Contribution to the investigation of the solar corona 
apart from total eclipses, by M H Deslandres (see Astrono- 
mical Column) —Observations “of the sun made at the Lyon 
Observatory (Brunner equatorial) during the latter half of 1892, 
byM Guillaume —On the limitation of degree for dhe general 
algebraic integral of the differentia? equation of the first order, 
by M Autonne —On Van der Waals’s equation and: the 
demonstration of the theorem of the corresponding states, by 
M G Meshn —Magnetic properties of bodigs at different tem- 
peratures, by M P Cufie —The magnetic permeabilities of a 


series of diamagnetic bodies, including, amongst others, bismuth, ; 


antimony, phosphorus, sulphur, and some potassium salts, wete 
determined by enclosing them im an exhausted glass vessel ex- 
posed to a magnetic fgld, and subsequently repeating the ex- 
periment with the glass alone Mos of the substances showed 
a remarkably constant coefficient Water and quartz did not 
show a perceptible variation with temperature, and potassium 
mitrate had the same coefficient when solid and when fused 
That of bismuth, on the other hand, fell steadily up to the point 
of fusion, and then (at 273° C ) abruptly from o 957 to o 038, 
after which ıt remained constant Electrolytic antmony had a 
much feebler coefficient than the ordinary variety —Contribution 
to the study of equalisers of potential acting by flow, by M G 
Gouré de Villemontée —Lummous phenomena observed at the 
Lyon Observatory on the evening of January 6, 1893,’ by M 
Gonnessiat —A method for measuring objectively the spherical 
aberration of the living eye, by M C J A Leroy —On the 
atomic weight of palladium, by MM A Jolyeand E Leidié — 
Action of the alkaline alcoholates on camphoric and ether 
anhydrides, by M P Cazeneuve —Modification of arterial 
pressure under the influence of pyocyanic poisons, by MM 
Charrin and Teisster.g—On some cases of infectious arthrodentary 
gingivitis observed in animals, by M V Galippe —Primary 
bedding of platinum in the Ural, by M A Inostranzeff The 
native platinum occurs embedded in a rocky matrix consisting 
of the vanety of peridotite known as dunite It 1s found in 
Mount Solovieff, which consists of alternate layers of chrome- 
iron and serpentine —On the existence of overfolds in the Blida 
Atlas (Algeria), by M E Ficheur 


BERLIN. 


Physical Society, January 6-—Prof du Bois Reymond, 
President, in the chair --Prof Raoul Pictet gave an account of 
experiments made by Messrs Sarasin and De la Rive by which 
the rate of the electric waves discovered by Hertz had been 
measured, and their identity with waves of light in the ether 
determined By using large metallic surfaces sixteen metres in 
diameter as reflectors, and by allowing the discharge of the 
primary spark to take place under oil instead of ın the aur, it 
was found possible to obtain stationary electric waves 1n a long 
gallery and to determine their nodal points In the discussion 
which ensued Prof Kundt stated that Dr Zenker was the first 
person who had explained the photographing of colours by 
means of stationary waves, that stationary light-waves were 
first experimentally determined by Dr Wiener, and that 
Seebeck was the first to take photographs of coloured objects 
After Prof H W Vogel, pictures due to the action of livht 
were first taken by a doctor named Schulz, in Halle In 1727 
this observer treated a solution of nitrate of silver in a small 
box with calcium chloride and obtained a greyish precipitate 
He then covered the box with a lid in which was a hole the 
shape of some letter, and on subsequently examining the pre- 
cipitate he saw a dark image of the letter on ıt The experi- 
ment was found to fail in the dark Schulz hence concluded 
that the image of the letter was due to the action of light 


Meteorological Society, January 10 —Prof Schwalbe, 
President, in the charr —-Dr Kremser spoke on the imperfec- 
tion of the means available for the study of atmospheric 
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ciffrents, which, even in the most elevated stations, are pro- 
fouydly modified by the topography of the neighbourhood The 
direction and rate of these currents can only be ascertained 
by observing the motion of a small pilot-balfoon ef some one 
cubic metre capacity, a specially constructed theodolite being 
used for this purpose —-Prof Hellmann exhibited a series of 
photographs of snow-crystals taken by Dr Neuhauss, together 
with the oldest existing figures of these crystals, due to Olaus 
Magnusin 1455 The chief points of interest shown by these, 
photographs were the not infrequent asymmetry of the crystals 
and thesoccurrence on them of small ice lumps 


Physiological Society, January 13 —Prof du Bois Rey- 
mond, President, in the chair Dr Behring gave an account, 
&f the present state of affairs as 1egards what may be called 
| the, blood-serum therapeutists, illustrating his remarks by 
experiments he had made with serum from an immune horse 
on mice inoculated with tetanus bacilli A number of mice 
were inctudated With more or lew strong doses of the bacilli 
e Those whieh had previously been treated with the horse-serum 
ded not die, and ın many cases where tht serum was injected 
after the imoculation death did not ensue Observations on 
man are m progress, and will be published as soon as sufficient 
data are to hand on the treatment of tetanus and diphtheria by 
the use of serum from tmmune animals —Dr Hahn, of St 
Petersburg, gave an account of experiments made in conjunc- 
tion with Profs Pawlow and Nenck: on the action of an Eck’s 
fistula, and the conducting of blood from the portal vein directly 
into the inferior vena cava Among the various results of the 
operation he stated that the output of urea was lessened and that 
of uric acid increased, a result which the experimenters attributed 
to a cessatton in the conversion of carbamic acid into urea dae to 
exclusicn of the liver They further found that carbamic acid 
produced symptoms similar to those eahibited by the antmals 
on which they had operated —Prof Kossel and Dr Raps ex- 

hibited an automatic mercurial pump for blood-gas analysis 
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«THE MILKY WAY 
The Milky Way from the North Pole to 10° of South 
Declination, drawn at the Earl*of Rosses Observa-* 
tory at Birr Castle By Otto Boeddicker (London 
Longmans, Green, and Co, 1892) 
R OTTO BOFDDICKER devoted the clear moon- 
less nights for five years, from October 1884 to 
October 1889, to delinéating the Milky Way as it ap- 
peared to his unaided eyes at Parsonstown, Ireland Huis 
drawings were deposited in the libiary of the Royal 
Astronomical Society, anda note accompanying, thêm 
was read at the meeting of the Society in November 
1889 The work now before us consists of four excellente 
lithographic reproductions of these drawings, a brief 
introductory preface being added by Dr Boeddicker 
The working maps for the drawings were taken from 
Argelander’s “ Uranometria Nova,” the Milky Way being 
inserted by means of stump and lead pencil This 
medium was found very unsuitable for photographic re- 
, production, and in preparing the lithographic stones for 
these charts photography was used for the stars, and the 
Milky Way was introduced by hand work Mr W H 
Wesley, the Assistant Secretary of the Royal Astronomical 
Society, 18 responsible for this latter portion of the work, 
and the results are a splendid testimony to his care and 
skill Dr Boeddicker ıs to be congratulated upon having 
secured the services of so excellent an artist 
Plate I 1s a detailed drawing of the Section Cygnus- 
Scutum, Plate II of the Section Cassiopeia, and Plate III 
of the Section Auriges-Gemini-Monocerotis In these 
plates an attempt has been made to represent accurately 
the appearance of the galaxy, all the differences of 
{ummosity being represented as they actually appeared 
to Dr Boeddicker In Plate IV a general view on a 
smaller scale of the whole Milky Way from the North 
Pole to 10° south declination 1s given, the contrast being 
deliberately evaggerated in order to bring out clearly all 
the details 
The area of the Milky Way indicated on these drawings 
is very much greater than that on any previously published 
cepresentations, while for delicate details and faithful 
reproduction of contrast the plates are unapproached 
In many respects Dı Boeddicker’s drawings are a new 
revelation, branches, wisps, and feelers being shown ex- 
tending from the main body so as to includestars, clusters 
and nebula, and even whole constellations not previously 
recognized as connected with or forming part of the 
Milky Way Polaris, y Arietis, Proesepe, the Pleiades, 
the Hyades, the great nebula in Andromeda, and nearly 
the whole of the constellation Orion, are thus joined to 
the galactic circle Numerous bright patches, channels, 
rifts, and interlacing lines of luminous matter hitherto 
unsuspected are revealed by Dr Boeddicker’s long ad 
patient work, and exponents of disc, spiral, and othe 
theories as to the construction of the Milky Way will 


find considerable difficulty in accounting for the details® 


shown 
It ıs very difficult to compare drawings of the Milky 
Way made by different observers without optical aid 
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There are such wide variations en unaided vision, so 
many peculiarities introduced by long and short sight, by 
astigmatism, Py irradiation in the retina, and by other 
physical afd physiological imperfeetions, that ıt may 
safely be asserted that no two persons get exactly the 
same naked eye fmpression of such a vague object as 
the Milky Way As no details are given about Dr 
Boeddicker’s*eyes we are prob@bly justified in inferring 
that they are practically normal, but we doubt whether 
any other observer, even with special training, could 
check or correct these charts with reasonable prospect of 
convincing the original artist of error in the representa- 
tion of the Milky Way as itgappeared to him = Individual 
peculiarities of sight are minimized by the use of slight 
optical aid, and two equally experienced observers would 
be mone likely to agree in their deligeations of the Milky 

ay if they used similar telescopes, of say 1-inch aper- 
turf, or even ordinary opera glasses Dr Boeddicker’s 
appeal to other observers to “verify and correct” his 
work will probably bring,him plenty*of correspondence, 
but can scarcely lead to any important correction in his 
magnificent drawings 

Dr Boeddicker considers that “ the first step necessary 
towards the knowledge of the sidereal universe 1s a 
thorough acquaintance with the Milky Way as it appears 
to the naked eye,” and hopes that by comparison and the 
superposition of naked-eye drawings on photographs 
“some Rnowledge of the structure of the Milky Way zz 
the line of sight may be obtammed” ‘This idea is founded 
fn the theory that there ıs a direct connection between 
the magnitudes ôf stars and their distances Liuttrow’s 
analysis of Argelander’s catalogue of stars certainly 
seemed to justify belief 1n this connection, but recent 
work has entirely disproved the hypethesis Measure- 
ments of the parallax of stats indubitaoly prove that 
some faint stars are near, while some of the brightest are 
at such distances as to have no appreciable parallax 
Thus a Orionis, a Virginis, a Leoms, and a Cygni have 
no parallax, while the 5th magnitude star 61 Cygni has a 
parallax of between o” 4 and o" 5 Photographs of the 
Pleiades show that we have in that cluster stars differing 
by as much as 13 magnitudes at approximately the same 
distance from us Russells photograph of a Crucis 
plainly mdicates a direct physical connection between 
that star and many stars of the 14th and 15th magnitudes 
which should, according to the theory, be nearly 1000 
times more distant Streaks of nebula connect a Cygni 
and y Cygnı with long lines and stars of about the 16th 
magnitude in Dr Max Wolf’s photographs of the 
Milky Way From considerations of parallax observa- 
tions of stars and from examination of photographs we 
are forced to conclude that there 1s no real connection 
between magnitude and distance, and that the differences 
of magnitude of stars are due to differences of size and 
physical condition Stars differ enormously in light- 
giving power, and the actual hght emitted by a Cygni 
must be neatly a million times greater than that from the 
faint stars directly connected with it and at practically 
the same distance from us There 1s therefore very little 
chance of adding to our knowledge of the Milky Way 
“in the line of sight” by supeiposition of naked-eye 
drawings on photographs 

In his preface Dr Boeddicker frequently speaks of 
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“nebulosity,” “ nebuloys light,” and “nebulous matter,” 
when he means luminosity and luminous matter In 
ante-spectroscopic days the terms nebula and cluste: were 
used almost indiscriminately, a nebula being lwoked upon 
as simply an irresolvable cluster, and this error still 
survives In many astronomical textebooks and com- 
pulations, but Dr Boeddicker should have avoided it 
When we consider that ehe majority of th® stars in the 
cluster which we call the Milky Way are of the Sinan 
type, we see how misleading 1s ethe use of the terms 
nebulous hght and nebulous matter AT 





THE THEORY OF SUBSTITUTIONS AND ITS 
APPLICATIONS TO ALGEBRA 


The Theory of Substitutzons and zfs Applecattons ta 
Algebra By Dr Eugen Netto Translated by F oN 
Cole, PhD (Mich Ann Arbor, 1892) 


a ines theory of substitutions abstractly considered ıs 
concerned with the enunferation and classification 
of the permutations of a set of w different letters 
Xy Lay s&n Itis scarcely apparent at first sight that 
a far-reaching mathematical theory could be built on a 
basis so simple, still less that there should be any con- 
nection between this and the complicated question of the 
solution of algebraical equations by means of radicals 
It may be worth while, in order to excite the interest of 
mathematica] readers in the work before us, to mention 
one or two points in the Theory of Substitutions which 
will give an inkling of the nature of ite connection with 
the interesting problem just mentioned . 

The operation of replacmg—-say in any function 
(21, Ya %4)—~any permutation of the letters, say +1, Ya, 7's, 
by any other, say Yı Yy Xa 18 called a szdstztudzon, This 


operation ıs denoted explicitly by Ea a zh or shortly 
Yir Vay X 
by a single letters Thus sh(ti ty 23) = (Xi 43, Ya, 


and again If ¢ denote the substitution ee a A 
Ta Fo n? 
tpl£i Lar %) = P(X3, Ty xa) We may indicate the suc- 
cessive application of the two substitutions s and ż by 
multiplying the symbols sZ in the order of application 
thus s(a, £n 43) = G(s) 24) ta and BPC, xo, ta) = 
Plta Xa %) In particular, the repetition of the same 
substitution may be represented by powers of the symbol , 
thus Spir, ty %3) = 6%, ty %3) The identical substi- 
Fis Xa; Yg 
2 Y3 
number of different substitutions of 72 letters 1s obviously 
a’, consequently, 1f we form the consecutive powers of 
any substitution we shall ultimately arrive at a power s% 
which will be the identical substitution, sz being some 
positive integer not exceeding #/ 721s called the order 
and z the degree of the substitution 
If among the substitutions of any given degree we can 
select a set which have the property that the product of 
any two furnishes another substitution belonging to the 
set, we obtain what 1s called a group of substitutions 
The whole of the z/ substitutions of # letters obviously 
form a group, and the identical substitution by itself forms 
a group It1s easy, however, to see that ın general there 


tution ( ) is represented by unity 


are other groups among the substitutions of a given | 
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degree Consider, for example, any rational function 
(rn, Ta . £u) which is not wholly asymmetric 
there must exist a set of substitutions each of which 
leaves the value of @ unaltered A substitugion which 1s 
the product of any number of these must also leave ¢ 
unaltered hence the set in question forms a group We 
ehave here a fundamental point in the theory of substitu- 
tions, viz, the existence of a group of substitutions and 
the correlation therewith of rational functions which are 
unalt@red by all the substitutions of the group The 
group 1s said to belong to all the functions which ıt leaves 
unaltered, and these functions ere said to form a family 
which 1s characterized by the group Thus the group of 
a wholly asymmetric function 1s the identical group con- 
sisting of the substitution ?, the group of the wholly 

symmfttic functions consists*of the whole of the 7/ sub- 
stitutions of the zth degree , the greup of the alternating 

functions consists of all those substitutions which are 

equivalent to an even number of transpositions, and so 

on It 1s obvious that every rational function determines 
a group of substitutions, and ıt may be shown that, con- 
versely, for every group of substitutions we may construct 

an infinity of rational functions which are unaltered by 

the substitutions of the group The significance of this 

coielation between a group ‘and a family of functions* 
depends on the following important theorem, which 1s due 
in substance to Lagrange If be a rational function 
which ts unaltered by all the substitutions of the group of 

$ (in other words, if the group of y contain the group of 

$) then can be expressed as a rational function of ¢, 
and the z elementary symmetric functions 

Cy = Ir, Ch = 30, Xp, 

A particular case of this is the theorem that if the groups 
of ¥ and ¢ be identical, then each can be expressed as a 
rational function of the other, and of the elementary 
symmetric functions A limiting case of this theorem ıs 
the familiar result that every rational symmetric function 
can be expressed as a rational function of the elementary 
symmetric functions As a special example consider the 
the two wholly asymmetric functions ~ = ax, + dx, 
$ = ajx, + df, these both belong to the identical 
group, since they are changed by every substitution of 
the letters 2,,2%, Hence > can be rationally expressed 
as a function of $,C,,C, The actual expression 1s in 
fact 


ya 


a = n, Ye Xn 


12(a@—0)?Cy ~ (a? + DC, - (@+)C, Cp —(a + Cy 
+ 2CyG}/(a -HACE 4C) 

The application of the Ra of substitutions 1s limited 
in the first instance to rational functions Its use in the 
theory of the solution of algebraical equations by means 
of radicals ıs based on the following important result in the 
theory of irrational functions Any root of a solvable equa- 
tion Ar) =o can be expressed as a rational integral func- 
tion of certain elements V, Va  . Va the coefficients of 
which are rational functions of the coefficients of (x) and 
of primitive roots of unity The quantities Vi Vos , Va 
aie on the one hand rational integral functions of the 

Froots of (x) = 0 and of primitive roots of unity, and on 

: the other hand are determined by a series of equations 

Vapa = Fa(Va-1, Va-2, s Vo), 





where a 18 a prime number and F 1s a rational function 
of the V—s For example, in the case of the cubic 
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H-0 + Cr- O = 0, if A= — 2702 + 18G- 
403C3—4C8-+ CECE, S = 2C3—9C,Cy+ 27Cy T= 96 
—3C,C,, the relations m question are 
V? =* 278, VS = XS + Vy), VÈ = S- V), 
n= nt 0x -H ory P = 2, H orn + 0%, 


Vy = T -+ 30(ay ty H rr + KFK), + 3ni + rers i 


+ rin) , 
1 = yat n + Vi}, m= yH + 
= HC, t tN + o Va e 
By means of this theorem and certain elementary prin- 
ciples of the theory of sybstitutions an elegant and simple 


oY, + FV}, 


demonstration can be given of Abels theorem that the® 


solution by radicals of the general equation of the mth 
degree 1s impossible when 2 >4 see § 217 of the wark 
before us b . 

Although the theogy of substitutions bears, as*we have 
just shown, on some of the oldest and most interesting of 
the problems of algebra, ıt has been comparatively little 
studied, especially by Enghsh speaking mathematicians 
Dr Colt has therefore rendered us a service of great 
importance by translating one of the standard treatises 
on this subject Of the three that were at his disposal 
we think that he has chosen the one most likely to be 
useful to a beginner While Serret in his “ Higher 
Algebra” and Jordan in his “Traité” treat the theory 
from an abstract and more general point of view, Dr 
Netto, constantly associates with the substitution the 
function on which it 1s supposed to operate This gives 
a powerful concrete aid to the comprehension of the pro- 
positions of the abstract theory and also helps the student 
to grasp their application The great danger in subjects 
of such generality is that the stream of theorems 1s apt to 
run off the mind of the learner without soaking in, hke 
water off the proverbial duck’s back 

Dr Netto’s book will be found to contain all the ordi- 
nary theorems regarding the classification of substitutions, 
eg the existence of groups, transitive and intransitive, 
primitive and non-primitive, simple and compound, the 
theory of the algebraic relations between the values of 
multiple-valued functions and between functions belong- 
ing to or included ın the same family, and also a con- 
siderable number of theorems regarding special groups 
The applications embrace the theory of resolvents in 
general and of the Galois resolvent in particular, the 
general theory of the solvability of equations by means of 
radicals, the theory of the group of an equation and a 


“discussion of the criteria of solvability, besides special 


applications to the cyclotomic and Abelian equations, and 
to equations three roots of which are connected by a 


rational relation 


The translation has been admirably done, both from 
the linguistic and from the mathematical point of view 
We found, it is true, here and there passages which were 
somewhat obscure, but in every case, on comparing with 
the original, we found the rendering to be absolutely 
faithful Such obscunties therefore must be charge 
either to the author, or to the nature of the subject, or ti 
the idiosyncrasy of the critic, and not to the translator 
We congratulate Mr Cole on the successful completio 
of his arduous task, and heartily recommend the result 
to every lover of the most ancient and the most beautiful 
of all the sciences G CH 
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THE BRAIN IN MODFISBRES 


Das Centralnervensystem von Protopterus annectens, 
eine vergjetchend Anatomische Studie Von Dr Rudolf 
Burckhardt (Berlin R Friedlanfer und Sohn, 1892) 

Si Mudfishgs, Dipno, from many peculiarities in 

, their structure, have attracted the especial attention 
of anatomisgs and zoologists œ Important monographs 
on Lepidosiren have been written by Owen and Wieders- 
heim, whilst Huxley, Gunther, and Beauregard have 

described the anatomy of Ceratodus Serres, in 1863, 

made a contribution to the anatomy of the nervous 

system of Rrotopterus, Fulliquet in 1886, and Parker in 

1888, have also added to our knowledge of its struc- 

ture, and now Dr Burckhardt has published a well- 

ulustrated monograph on the central nervous system of 
°Protopterus annectens He had® obtained an ample 
supply of this fish from Herr W Jezler, a merchant 
whose business engagements had taken him to the 
neighbourhood of Bathurst, Senegambia On more than 
one occasion Dr Burckhé@rdt had received living fish, so 
that he was able to study the m'croscopic anatomy by 


, the use of the most recent technical methods, and has 


thus added materially to our knowledge of the brain of 
this animal, 

The author found, in the anterior horn of grey matter 
of the spinal cord, remarkably large nerve-cells, which 
possessed both branching protoplasm processes and an 
axial-cylindez process In the lateral and postenor horns 
erve-cells somewhat smaller in size were seen The 
medulla oblongata gave origin to nerves which he names 
hypoglossal, vagus, glosso-pharyngeal, acusticofacialis, 
and trigeminus He also describes two slender nerves as 
abducens and trochlearis, so that the Dipnoi are not, as 
some have said, destitute of these herves The cere- 
bellum formed the antenor boundary of the 4th ventricle 
Large nerve-cells, corresponding to those of Purkinje in 
the mammalian brain, were not seen The mid-bratn was 
distinct, and gave origin to a root of the trigeminus, to 
the optic tract and to the oculo-motor nerve grey matter 
contaming nerve-cells was grouped around the aqueduct 
of Sylvius 

Whilst Protopterus corresponded closely with the 
lowest vetebrates ın the regions of the mid and hind 
brains it presented striking peculiarities in the pineal 
region The roof of the 3rd ventricle was complicated, 
and possessed a velum, which represented a middle 
choroid plexus, a conarium, and a structure hke that 
which Edinger has named “ Zirbelpolster ” The eprphysis 





(Zerbel) was attached to the skull by the arachnoid 
membrane 

The fore brain was well developed, and divided into 
two hemispheres He recognized in it a posterior ventral 
swelling, which, because it contained cells similar to 
those found in the dentate gyrus (/ascza dentata) of the 
higher brains; he describes as a lobus hippocampi He 
distinguished a fissure which separated the lobus olfac- 
torius from the pallial part of the hemisphere, so that he 
harmonizes the fore brain in its fundamental divisions 
with the mammalan brain as described by Bioca and 
Turner He directs attention to an elevation ventrad 
of the lobus olfactorius, which he calls the lobus post- 
olfactorius This lobe ıs also found in the brains of 
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Selachia and Amphibia, and apparently corresponds to 
the lobus olfactortus posterior described by His in the 
human embiyo, which forms the anterior perfgrated spot 
inthe adult human bram As regards its structure the 
hemisphere possessed central grey matter containing 
nerve-cells which lay around the hemisphere ventricle , 
also a mass of grey matter yhich he calls corpais striatum , 
whilst ın the more posterior part of the ventral region of 
the hemisphere were nerve cells which represented a , 
cortical layer In the dorsal region of the hemisphere 
also cortical nerve-cells were found, whith were arranged 
as an mner and an outer layer The cells of the cortex 
gave origin to nerve fibres "A definite anterior com- į 
mussure was present, the fibres of which passed on each 
side into the lobus hippocamp: Burckhardt, also, figures, 
as distinct from the arfterior commissure, fibres which he» 
regards as the corpus callosum of Osborn The mgst 
important tract of nerve fibres was the basal bundle, 
which ascended fro the spinal cord into the corpus 
striatum . 

One of the fost interesting chapters in Burckhardt’s 
memortr ıs that in which he gives an account of the saccus 
endolymphaticus Wiedersheim had described in 1876, 
in Phyllodactylus europeus, a sac with many branching 
diverticula, filled with otolith-sand and lying in relation 
to the choroid plexus of the 4th ventricle Hasse had 
previously seen in Amphibia a similar structure, which 
Coggi had investigated in the frog Burckhardt has for , 
the first tıme observed and figured ıt ın Protopterus The,’ 
saccus communicated by a narrow neckavith the sacculus 
and utriculus of the auditory vesicle, and with its diver- | 
ticula overlaid the region of the 4th ventricle, and ex- | 
tended as far back as the 1st pair of spinal nerves i 

The memoir contains a short chapter on the phyletic | 
development of the brain of Protopterus Starting with 
Selachia, he considers that one line of development has 
been through Protopterus to Ichthyophis, and thence to 
the Urodela and Anura, another through Ceratodus to 
Reptilia and Mammalia , whilst a third line 1s from the 
Selachia to the Ganoids and Bony Fishes ' 





OUR BOOK SHELF 


The Chemical Basis of the Animal Body An Appendix 
to Foster’s “ Text-Book of Physiology ” (fifth edition) | 
i 


By A Sheidan Lea, MA, DSc, FRS (London 
Macmillan and Co, 1892 ) 


LIKE its parent volume, this well-known appendix has | 
grown in bulk considerably, so that 1t now constitutes a . 
treatise (separately paged and indexed) on the chemical 
substances occurring in the body It contains numerous , 
references to the text of Foster’s “ Physiology,” and so the 
two may be most piofitably read together 

The plan pursued in the present edition 1s the same as | 
in former editions , the chemistry of the body 1s described 
under the headings of the names of the chemical sub- 
stances This plan has its advantages It for instance 
gives a completeness to the description of any particular . 
substance, whereas the other plan of describing the facts 
of animal chemistry, under the headings of the tissues, ! 
organs, and functions involves a certain amount of 
repetition and the facts relating to any one group, such 
as the proteids and carbohydrates will be found dis- 
tributed in different chapters Dr Sheridan Lea’s plan 
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kas, however, the disadvantage that ıt destroys con- 
tinuity. Many of the paragraphs are necessarily short, 
antl one passes from one subject to another with a certain 
amount of abruptness The style of theawrityng 1s, how- 
ever, interesting and clear, so that this disadvantage 1s 
reduced toa minimum The parts that treat the subject 
in a fuller style, such as those in which ferment action, 
¢., e 
the origm of urea in the economy, or the relation of 
haemoglobin to bile pigment aie discussed, are models of 
lucid writing 

Th@ book opens with a description of the proterds and 
ferments, the most important of physiological substances, 
but those of which, from the chemical standpoint, we 
¢know least The simpler materials found in the body or 
its excreta are treated next This is the more chemical 
part of the book, and the author expresses his indebted- 
negs to Dr S,Ruhemann forassistance here One doubts 
wheth& «his part of the wotk will prove attractive to 
ordinary*students There 1s no quegtion that all medical 
Students should be educated up to it, but at present 
oiganic chemistry and structural formule are subjects 
they are inclined to fight shy of The concluding chapters 
are again devoted to substances of which we have a 
physiological rather than a chemical knowledge, famely, 
the pigments 

The figures of crystals, which form a new feature in the 


' present edition, have been taken from the works of 


Krukenberg, Kuhne, and Funke One cannot conclude 
this notice without alluding to the extensive references 
to literature that are given throughout ‘This will prove 
a most valuable assistance to all original workers, and to 
those more earnest students who desire to go deeper into 
the subject The references are provided with a separate 
ındex They are chiefly to German literature The 
German leanings of the author are seen also in the 
spelling of sarkosin, kreatin, &c The final e 1s always 
omitted in the names of the amido acids It would be a 
good thing in the future if international umformity ın the 
names of chemical compounds were adopted In the 
meantime it seems a pity that Dr Lea has not seen fit 
to use the spellings recommended by the Chemical Society 
of London 

The author ıs to be congratulated on having brought 
his labours to a successful conclusion, and we can pay 
the present volume no better compliment than to say 
that it ıs well worthy of those that have preceded ıt 

WDH 


Chamberss Encydopæedia New Edition Vol X (London 
and Edinburgh W and R Chambers, 1892 ) 


THE editor and publishers of the present work may be 
cordially congratulated on the fact that ıt has now been 
successfully completed A better encyclopzedia of hke 
scope does not exist ın our own or any other language 
Nominally it 1s merely a new edition, but in reality, as 
the editor claims in the preface, 11 must be regarded as 
to all intents ane purposes a new work One of the chief 
difficulties in an undertaking of this kind is to secure that 
each subject shall have the degree of attention which 
properly belongs to it, no single subject or gioup of sub- 
jects beg permitted to usurp space which ought to be 
otherwise occupied The editor has grappled with this 
difficulty so effectually that few readers will have occasion 
to complain of any lack of proportion in the length of the 
vatious articles Another striking merit of the work 1s 
at all important subjects have been entiusted to 
ecialists, so that students may have full confidence in 

e accuracy of the information offered to them about 
atters in which they happen to be particularly inte- 
ested The space at the disposal of the writers was so 
limited that what they have to say 1s not, of course, 
exhaustive, but ıt 1s sound as far as ıt goes, and 1s gene- 
rally presented with most praiseworthy simplicity and 
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<learness The present volume falls in no respect belo® 
the level of those which have preceded ıt Among the 
writers of scientific articles are Prof James Geikie, who 
deals with the, fnassic system and with volcanoes , Prof 
Knott, who expounds the principles of thermodynamics , 
Dr R W Philip, who writes of tubercle , and Sir F 
Bramwell, who has a paper on watet-supply ° 


“Arthur Young’s Tour in Ireland (1776-79), Edited, 
with Introduction and Notes, by A W Hutton @ Two 
vols (London G Bell and Sons, 1892) 


THIS reprint will be of real service to all who study the 
evolution of economic conditions in Ireland, and muci» 
of it ought also to excite and maintain the interest of the 
general reader Arthur Young, as every one knows, was 
a remarkably accurate observer of such things ®as 
travellers have opportunities of noting, and hiseb®ok on 
Ireland 1s in its owp way hardly less valuable *than his 
more celebrated work on France The work was first 
published in 1780, ın the course of which two English 
editions and one Irish edition were issued Since that 
time it has not until now been repiintedas awhole Mr 

Hutton has done his work as editor admirably, and a 
most useful bibliography has been prepared by Mı J P 

Anderson 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opimons ex- 
Peessed by hes correspondents  Netther can he undertake 
Zo return, or to correspond with the writers of, resected 
manuscrepts intended for this or any other part of NATURE 
No notece 2s taken of anonymous communications ] 


Some Lake Basins ın France 


A FEW weeks since M Delabecque, Ingénieur des Ponts et 
Chaussées at Thonon, kindly presented me with a copy of a work 
issued under his superintendence and to a great extent executed 
by himself,} to which I should be glad to cal! the attention of 
students of physiography M Delabecque, commissioned by 
the French Government, has made a series of soundings of ten 
lakes in Fiance, near the Alpine region, and this Atlas records 
the results of his work. Contour-lmes, in most cases 5 metres 
apart, mdicate the forms of the lake basins , the use of varying 
tints in blue makes these more distinct Chief among the Jakes 
included is the Léman, ın the survey of which, as only one shore 
is French territory, the Swiss engineers haye cooperated A 
copy of ths on a reduced scale, and without colours, appeared 
in Prof Forel’s book, ‘‘Le Lac Léman ” (see NATURE, Nov 3, 
1892) Next in importance come the Jakes of Annecy and of 
Bourget , the remainder are situated either in the French Jura or 
on the margin of the outer limestone zone of the Alps, a little 
south of the Rhone 

Excluding the Lake of Geneva, which was noticed ın the article 
Just mentioned, these lahes are especially interesting for then bear- 
ing on the difficult problem of the ongin of lake-basins Except 
the Lac de Bourget, none of these can be said to he in a great 
mountain valley, oron the probable track of a great glacier If 
then their basins have been excavated by glaciers, we nught 
fairly expect the Alps and Jura to be “‘spattered ” with lakes, for 
no appeal can be made to exceptional circumstances while if 
the contours of their beds present resemblances to those of the 
larger Alpine lakes, such as the Lake of Geneva, the same 
explanation ought to apply in the main to both groups 

Without a 1eproduction of the chats it 1s impossible to give 
more than a rough idea of the evidence which they afford, bu 
the following statements may be helpful As a general rule th 
lakes deepen as they broaden, the deepest water beg com 
monly found ın the widest part If in the course of the lak 
the shores markedly approach so as to form a hind of “narrow,” 
this corresponds with a submerged neck or ‘‘ col,” which sepa- 


= Atlas des Lacs Francais, Mimistere des Travaux Pubhes” No 
publisher’s name appears on the sheets, but I am mformed by M 
Delabecque that the Atlas can be obtained at Georg’s Library, Geneva 
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} rates the bed into two basins, rising Perhaps 10 metres or more 
above their general level Not seldom the bed of a lake consists 
of a linear series, three to six in number, of shallow basins, so 
that a contdur line, drawn along the axig of the Jake, undulates 
up and down with an ‘“‘amphtude” of from perhaps 3 to 5 
metres A rather Jpng, blunt-ended oval 1s the prevalent form 
of these lakes, but to this there are exceptions So far as can be 
| ascertained the contours of the land above the water line are 
reproduced ieneath it For instagce, under the steep slopes of 
the Mgnt du Chat the ned of the Lac de Bourget plunges 
abruptly down to a depth of over 120 m (its greatest depth 
being about 145 m ) 
Of the Jura lakgs, the Lac de St Port (848 95 m above the 
sea) 1s rather more than 6 kilometres long, the general width 
being rathereless than one-tenth of this , a considerable part of 
its floor 1s 3¢ to 35 metres deep, and its greatest depth is about 
42 metres It contains no Jess than 6 basins, parted by *' cols ” 
about half a-dozen metres above their lowest parts This lake 
is on the course of the Doubs, and hes parallel with the general 
estrike of the Jma, 2e from NEeto SW The Lac de 
Brenets on the same river, nearly 100 metres lower down, ts a 
nafrow, winding lake, roughly 150 metres wide and perhaps 8 or 
9 times as Jong At its upper end 1s a sharply projecting, rather 
shallow bay, but the channel of the Doubs can be traced clearly 
through this, deepening gradwally from 5 fo nearly 27 metres and 

the whole lake 1s evidently only an enlargement of the river 
The subalpine Jakes are no less interesting, and their testimony 
generally agrees with that summarised above Want of space 
forbids us to mention more than the lake of Annecy This is 
deepest (about 65 m ) in ats northern and widest part (nearest to 
the effluent) The sub-aqueous contours on the western side are 
interrupted, to within about 10 metres from the bottom of the lake, 
by a prominence, just like a drowned hilly spur The shallowest 
soundings over this, near its northern (outer) part, are only 
33 metes, and the ground falls rapidly down from § to 55 
metres On its northern or “lee” side (assuming a glacier to 
ehave followed the course of the water) 1s a submerged valley 
over 40 metres degp The Lake of Annecy exhibits another 
very angular feature Near its northern end the bed deepens 
very rapidly from 30 to 80 metres, this funnel-shaped cavity 1s 
less than 200 metres in diameter, and 1s probably a submerged 
swallow hole These notes may, ıt ıs hoped, suffice to indicate 
the importance of this work The gratitud@of students 1s due to 
M Delabecque for supplying them with a valuable group of facts, 
the collection of which must have entailed great labour These, 
however, appear to me not to lend themselves vety readily to the 
support of the glacial eacavation hypothesis , but to be more 
favourable to that which regards the larger Alpme lahes as 
mainly formed by movements of the earth’s crust after the 
erosion of the valleys in which they he T G Bonney 


Dust Photographs 


In Mr Croft’s paper on ‘‘ Breath Figures,” printed in 
NATURE for December 22 of last year (pp 187, 188) he states — 
“ Two cases have been reported to me where blinds with em- 
bossed letters have left a latent image on the window near 
which they lay” The statement is not quite clear as I do 
not understand whether the letters were in contact with the 
glass or not 





Perhaps it may be interesting to place on record an observa- 
tion of my own, made a few years ago, which struck me at the 
time as curious, but which I have not been able to verify since 

At the stations of the District Railway there is a useful 
ariangement by which passengers are informed of the destination 
of the next train It consists of a shallow box with glass sides 
into which by a mechanical contrivance boards are let down 
on which the names of the stations are painted in white letters 
ona blue ground Theboard with the words ‘INNER CIRCLE’ 
is most frequently exposed At might the box is (or was) 
illuminated obliquely on either side by a tolerably powerful lamp 

One night I was waiting fo. the tram at the Victoria Station 
There was some dislocation in the service , the destination of 
the next train was uwncertam and the box was empty On 
glancing at ıt somewhat sideways I was however astonished 
to see the words ‘INNER CIRCLE’ on the glass side of the box 
in quite clear dark letters on a pale Wlummated ground I 
drew the attention of one of the platform officials to it He 
saw it with perfect disunctness, and seemed to think he had 


342 
—9. 


NATURE 


* [FEBRUARY 9, 1893 
—o—9___ 





e. 

noticed ıt before Of course when the apparatus 1s in full 
working order theré 's little opportunity for doing so 

The only explanation I could think of was ~~(1) that the light 
of the lamp had prodwced some molecular change in the paint 
coating the notice board , (n) that this had affected differently 
the blue and the white paint , (m) that thæ same cause had set 
up some differential electrical condition of the board and the 
glass , (tv) that a bombardment of particles of ébe blue*paint 
had taken place on to the gi@ss to which they had adhered, and 
that (v) the particles so adhering, by dispersing the light, pro- 
duced the effect of the pale illuminated ground while the spaces 
occupied by the letters Peng relatively clean stood out dark 

Reval Gaidens, Kew, T THISELTON-DycR 

February 1 


. 

Mr W B Crorv’s paper on Breath-Figures m your issue of 
December 22 reminded me of some curious impressions of 
monumental brasses which are to be seen on the walls of 
Canterbury Cathedral When I saw thege impressions a few 
years ago, ıt occurred to*me that they might have been producedg} 
by mere contact, the brass plates having possibly been hung for 
many years against the walls, in secluded corners, at atime when 
the Reformers would not let them 1emam m their proper 
matrices on the church floor Thad forgotten the particulars of 
these figures, but Dr Sheppard, o#Canterbury, has kindly sent 
me the following notes by favom of Caron Fremantle —“ A 
number of impressions of brasses are in the basement (which is 
open to the air) under Henry IV ’s chantry in the Cathedral A 
very good impression 1s on the western column of the crypt of 
Trinity Chapel On the walls appear the shapes of 
the effigies Sometimes the stone 1s unstained all over the area 
of the figure, and surrounded by a broad dark smudge and 
sometimes the case 1s reversed, and the figure is the exact nega- 
tive of the former kind, that is to say, the area of the igme 1s 
indicated by anuntform dark tint, whilst the surroundthg stone 
is unstained ” Dr Sheppard suggests ‘‘that an exact pattern 
seems to have been made in paper and then fixed to the wall 
whilst ıt was brushed over with linseed o1) , But this does not 
account for the white effigies on a dark ground ” 

I would commend these impressions to the notice of those 
mterested in the subject It may be that, though some were 
made intentiorally, gthers are the result of simple contact 

F J ALLEN 

Mason College, Birmingham, February 4 





Fossil Plants as Tests of Climate 


IN continuation of my recent letter, permit me to call alten- 
tion to a communication on the bread fruit trees in North 
America, by Mr F H Knowlton, of the National Museum, 
Washington, U S, which appears in your American contem- 
porary Sczence for January 13 The forty living species of 
Artocarpus are all confined to tropical Asia and the Malay 
Archipelago .4 zzctsa, the true bread fruit tree, and one or 
two others, are largely cultivated ın the tropics They are small 
or medium-sized trees with a milky juice, large leathery leaves, 
and moncecious flowers The female flowers are long club- 
shaped spikes, which uniting form one large mass known as the 
ao fruit,” the interior contaimng a pulp when ripe like new 

rea 

The first fossil bread fruit was discovered ın boulder county 
Colorado ın late cretaceous rock, and was named by the late Prof 
Le» Lesquereux Mys rca (7) Lessegeana, other fragments he called 
Araha pungens The subsequent researches, or more perfect 
specimens of Dr A S Nathorst, proved these to belong to one 
species, Artocarpus Lessigrana Dı Nathorst ıs the discoverer 
of another species closely allied to 4 zncisa, which he calls 
A Duksonz, which he obtamed from the cietaceous flora of 
Waigatt, West Greenland, which the previous labours of Profs 
Heer and Nordenskiold had shown to be of a tropical or sub- 
tropical charac‘er, contammg as it does numerous species of 
ferns of the order Gleichenialeze, and several species of cycas 

Cuas E pr Rance 

H M Geological Survey, Alderley Edge, Manchester 


Lunar Rainbow in the Highlands 


THIS mteresting phenomenon (a very unusual one in this 
latitude) was observed near here on the morning of the 3rd inst , 
about sixam The moon was two days past full, and was not | 

1 
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Muning paiticulany brightly, being obscured, except at consider- 
abje intervals, by driving mist and hght clouds The bow, how- 
ever, was exceedingly well marked, and formed a singularly 
beautiful object, stretching as ıt did completely acress the north- 
western end of Loch Oich, glimmering against the dark back- 
ground of the mountains, and sinking into the water on the 
southern shore of the loch The general colour of the bow was 
Yellow deepening into “orange, several of the prismatic colours, 
however, being intermittently visible, especially a tinge of violet 
on the upper side OSB” 
Thesâbbey, Fort-Augustus, N B 


OPTICAL CONTINUITY} 


EENNESS of sight 1s measured by the angular dis- 
tance apart of two dots when they can only just be 
distinganghed %s two, and do net become confused together 
Tt ıs usually reckoned that the normal eye ıs just able or 
just unable to distinguish points tha@le one minute of a 
degree asunder Now, one minute of a degree 1s the 
angle subtended by two points, separated by the 300th 
part of an inch, when they are viewed at the ordinary 
reading distance of one foot from the eye If,-then, a 
row of fine dots touching one another, each as small as 
a bead of one 300th part of an inch in diameter, be 
arranged on the page of a book, they would appear to the 
ordinary reader to be an extremely fine and continuous 
lne If the dots be replaced by short cross strokes, the 
line would look broader, but its apparent continuity would 
not be affected It 1s impossible to diaw any line that 
shall commend itself to the eye as possessing more regu- 
larity than the image of a succession of dots orgcross 
strokes, 300 to the inch, when viewed at the distance of 
afoot Every design, however delicate, that can be drawn 
with a line of uniform thickness by the best machine or the 
most consummate artis ,admuits of beng mimucked by the 
coarsest chain, when it 1s viewed at such a distance that 
the angular length of each of its links shall not exceed 
one minute of a degree Oneof the apparently smoothest 
outhnes in nature 1s that of the horizon of the sea during 
ordinary weather, although it 1s formed by waves The 
slopes of déérzs down the sides of distant mountains 
appear to sweep in beautifully smooth curves, but on 
reaching those mountains and climbing up the débrzs, the 
path may be exceedingly rough 
The members of an audience sit at such various dis- 
tances from the lecture table and screen, that ıt 1s not 
possible to illustrate as well as is desirable, the stages 
through which aow of dots appears to run into a con- 
tinuous line, as the angular distance between the dots 1s 
lessened 1 have, however, hung up chains and rows of 
beads of various degrees of coarseness Some of these 
will appear as pute lines to all the audience, others, 
whose coarseness of structure 1s obvious to those who sit 
nearest, will seem to be pure lines when viewed from the* 
furthest seats 
Although 30g dots to the inch are required to give the 
idea of perfect continuity at the distance of one foot, it 
will shortly be seen that a much smaller number suffices 
to suggest ıt 
The cyclostyle, which 1s an instrument used for multiple 
writing, makes about 140 dots tothe inch The style has a 
minute spu wheel or roller, instead of a point, the wiiting 
is made on stencil paper, whose surface 1s covered with a 
brittle glaze This 1s perforated by the teeth of the spur 
vheel wherever they press against ıt The half perforated 
heet is then laid on writing paper, and an inked 1olle 1s 
vorked over the glaze The ink passes through the per- 
forations and soaks through them on to the pape: below; 
consequently the impression consists entuely of short and 
uregular cross bars or dots $ 


. 


1 Extrac from ^ lectureon The Jus'-Perceptible Difference,” delivered 
ae the Royal Jaststution on Friday, January 27, by Francis Galton, 
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I exhibit on the screen a circular letter summoning “a 
Committee, that was written by the cyclostyle he 
writing segms ,beautifully regular when the circular 1s 
photographically reduced, when it 1s enlarged, the dis- 
continuity of the strokes becomes conspicuous Thus, 
I have enlarged the word zke six times, the dots can 
then be easily seen and counted "There are 42 of therf 
gn the long stroke of the letter 4 

The appearance of the work done by the cyclostyle 
would be greatly improved ıf a fault in its mecleanism 
could be removed, which causes it to run with very 
unequal freedom in different directions It leaves an 
ugly, jagged mark wher€ver the dnection of a line changes 
suddenly 

A much coarser representation of continuous lines is 
given by embroidery and tapestry, and coarser stilleby 
those obsolete school sanrplers which od? anee#tresses 
worked in their girlhood, with an average of #bout six- 
teen stitched dots to each letter Perhaps the coarsest 
lettering that ıs ever practically employed ıs used in 
perforating the books of railway coupons so familiar to 
travellers Ten or eleven holes are used for each figure 

A good test of the degree of approximation with which 
acyclostyle making 140 perforations to the inch 1s able to 
simulate continuous lines, 1s to use ıt for drawing outline 
portraits I askea the clerk who wrote the circular just 
exhibited to draw me a few profiles of different sizes, 
ranging from the smallest scale on which the cyclostyle 
could produce recognisable features, up to the scale at 
which 1t acted fairly well Here are some specimens of the 
result The largest 1sa portrait of 14 inches in height, by 
whicle facial characteristics are fairly well conveyed , some- 
what better than bythe rude prints thatappear occasionally 
in the daily papers It 1s formed by 366 dots A medium 
size is 2inch high and contains 177 dots, and would be 
tolerable if ıt were not for the jagged strokes already 
spoken of The smallest sizes are 4 inch high and 
contam about ninety dots, they are barely passable, 
on account of the jagged flaws, even for the rudest 
portraiture 

I made experiments under fairer conditions than those 
of the cyclostyle, to learn how many dots, discs, or rings 
per inch were really needed to produce a satisfactory 
drawing, and also to discover how far the centres of the 
dots or discs might deviate from a strictly smooth curve 
without ceasing to produce the effect of a flowing line It 
must be recollected that the eye can perceive nothing 
finer than a minute blurr of one ,three-hundredth 
part of an inch in angular diameter If we repre- 
sent a succession of such blurs by a chain of discs, 
it will be easily recognised that a small want of 
exactitude ın the alignments of the successive discs must 
be unimportant If one of them ts pushed upwards a 
„trifle and another downwards, so large a part of their 
respective areas still remain in hne, that when the several 
discs become of only just perceptible magnitude, the pro- 
yjecting portion will be wholly mvisible hen the discs 
are so large as to be plainly perceptible, the alignment 
has to be proportionately more exact After a few tuals 
it seemed that if the dearimg of the centre of each disc 
from that of its predecessor which touched it, was 
corectly given to the nearest of the 16 principal 
points of the compass, N, NNE , NE, &c, it was fairly 
sufficient Consequently a simple record of the succes- 
sive bearings of each of a series of small equidistant steps 
1s enough to define a curve 

The bnefest way of writing down these bearings, 1s t 
assign a separate letter of the alphabet to each of them, 
a for north (the top of the paper counting as north), ó for 
north-north-east, ¢ for north-east, and so on in order up 
tof This makes e represent east, z south, and 7 west 

To test the efficiency of the plan, I enlarged one of the 
cyclostyle profiles, and making a small protractor with a 
piece of tracing paper, rapidly laid down a series 
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of equidistant points on the above principle, noting 
at the same sme the bearing of each frém its predecessor 
I thereby obtained a formula for the profile, consisting of 
271 letters Then I put aside the®drawing, and set to 
work to reproduce it solely from the formula I exhibit 
the result , it 1s°fairly successful Emboldened by this 
firsttrial, I made a more ambitious attempt, by dealing 
with the préfile of a Greek girlecopied from a gem I was 
very desirous of learning how far the pure outline of the 
original admittéd of being mimicked in this rough way 
The result ıs here , a ring has been painted round each 





dot in order to make its position clearly seen, without 
obliterating 1t The reproduction has been photographic- 
ally reduced to various different sizes That which contains 
only fifty dots zo the inch, which is consequently six times 
as coarse as the theoretical 300 to an inch,is a very 
creditable production Many persons to whom this port.att 
has been shown failed to notice the difference between 1t 
and an ordinary woodcut The medium size, and much 
more the smallest size, would deceive anybody who viewed 
them at the distance of one foot The protractor used in 
making them was a square card with a piece cut out of 
its middle, over which transparent tracing paper was 
pasted A small hole of about } of an inch in diameter 
was punched out of the centre of the tracing paper, 
sixteen minute holes just large enough to allow the entry 
of the sharp point of a hard Jead-pencil were per- 
forated through the tracing papei in a circle round the 
centre of the hole at a radius of }mch They corre- 
sponded to tae 16 piincipal points of the compass, 
and had then appropriate letters written by their sides 
The outline to be formulated was fixed to a drawing-board, 
with a T rule laid across it as a guide to the eye in keep- 
ing the protractor: always parallel toitself The centre 
of the small hole was then brought over the beginning of 
the outline, and a dot was made with the pencil through 
the perforation nearest to the further course of the out- 
line, and this became the next point of departure While 
moving the protractor fiom the old point to the new one 
it was stopped on the way, in order that the letter for the 
bearing might oe written through the central hole 

A clear distinction must be made between the proposed 
plan and that of recording the angle made by each step 
from the preceding one In the latter case, any error of 
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The part of the Profile that includes U s 





&e unlU Jubi &e &e 
The Ey&® 

T UREkk kk” | m9Vap | ponmn | mmlmm 
mimlm HmZZ =, VnTnn mammm | mmmlm 
mmnZZ | TW 1 Jjkke cbmmn mnannn 
onooZ y zh A hts Bt ae Sa echt 

Letters used as Symbols 
R S=( ) Z=end 


U, V, T are points of reference 


By succeeding ın so severe a test case as this Greek 
outline, ıt may be justly inferred that rougher designs can 
be easily aealt with in the same way >, 

At first sight ıt may seem to be a sflly waste of time 
and trouble to translate a drawing into a formula® and 
then, working backwards, to retranslate the formula into 
a reproduction of the original drawing, but further reflec- 
tion shows that the process may be of much practical 
utility Let us bear two facts ın mind, the one 1s that a 
very large quantity of telegraphic information is daily 
published in the papers, anticipating the post by many 
daysor weeks The other ts that pictorial Ulustrations of 
current events, of a rude kind, but acceptable to the reader, 
appear from time to time in the daily papers We may 
be sure that the quantity of telegraphic intelligence will 
steadily increase, and that the art of newspaper ilustra- 
tion will improve, and be more resorted to Important 
local events frequently occur in far-off regions, of which 
no description can give an exact idea without the help of 
pictorial illustration, some catastrophe, or site of a 
battle, or an exploration, or ıt may be some design or 
even some portrait There 1s therefore reason to expect a 
demand for such drawings as these by telegraph, if their 
expense does not render ıt impracticable to have them 
Let us then go into details of expense, on the basis of the 
present tariff from America to this country, of one shilling 
per word, § figures counting as one word, cypher letters 
not being sent at a corresponding rate It requires two 
figures to perform each of the operations described above, 
which were performed by a single letter So a formula 
for 5 dots would require 10 figures, which 1s the tele- 
graphically equivalent of 2 words, therefore the cost for 
every 5 dots telegraphed from the United States would 
be 2 shillings, or £2 for every 100 dots or other indica- 
tions 

In the Greek outline there is a total of 400 indications, 
including those for directive dots, and for points of refe- 
rence ‘The transmission of these to us from the United 
States would cost £8 I exhibit a map of England made 
with 248 dots, as a specimen of the amount of work in 
plans, which could be effected at the cost of £5 Itis 
easy to arrange counters into various patterns or 
parts of patterns, learning thereby the real power of 


NO I215, VOL 47] 


{ 
bearing would falsify the direction of all that followed, 
like a bend in a wire 

The difficulties of dealing with detached portions of the 
drawing, such as the eye, were easily surmounted by em- 
ploying two of the spare letters, R awd S, to indicate 
brackets, and other spare letters to indicate points of 
reference The bearings ypcluded between ag R and an 
S were taken to signify directive dots, not to be inked 
ın The points of reference indicated by other letters are 
those to which the previous bearmg leads, and from 
which the next bearing departs Here 1s the formula 
whence the eye was drawn It includes’a very small part 
of the profile of the brow, and the directive dpts leading 
thence to the eye : 

The letters should be read from the left to the right, 
acioss the vertical lines They are broken into groups 
of five, merely for gvoiding confusion and the con- 
venience of after reference 








e 
the process The expense of pictorial telegraphs te 
foreign countries would be Jarge in itself, but not large 
elatively to the present great expenditure by mewspapers 
on telegraphic information, so the proces? might be ex- 
pected to be employed whenever it was of obvious utility 
e The risk is small of errors of importance arising from 
mustakes in telegraphy I mmqutred into the experience 
of the Meteorological Office, whose numerous weathere 
telegiams are wholly conveyed by numerical signals Of 
the 209625 figures that were telegraphed this year to the 
office from continental stations, only 49 seem to have been 
erroneous, thatistwo and athirdgper thousand At this. 
fate the 800 figures needed to telegraph the Greek profile 
would have been lable to two mistakes A mistake in a 
figure would have exactly the same effect on the outhne 
as a rent in the paper on which a similar outline had 
been dfafvn, which had not Been pasted together again 
with perfect precision, The dislocation thereby occa- 
sioned would never exceed the thickness of the outline 
The command of 100 figures from o to 99, instead 
of only 26 letters, puts 74 fresh signals at our dis- 
posal, which would enable us to use all the 32 
points of the compass, instead of 16, and to deal with 
long lines and curves I cannot enter into this now, 
nor into the control of the general accuracy of the picture 
by means of the distances between the points of triangles 
each formed by any thee points of reference Neither 
need I speak of better forms of protractor There 1s one 
on the table by which the ghost of a compass caid 1s 
thrown on the drawing Itis made ofa doubly refracting 
image of Iceland spar, which throws the so-called 
“extraordinary” image of the compass caid on tô the 
ordinary image ofthe drawing and ıs easy to manipulate 
All that I wish now to explain is that this particular 
application of the law of the just perceptible difference to 
optical continuity gives us a new power that has prac- 
tical bearings 


PUSTSCRIPI —A, promising method for piactical purposes 
that I have tried, 1s to use ‘‘sectional” paper, that 1s, paper 
ruled into very small squares, or else coarse cloth, and 
either to make the drawing upon it, or else to lay transparent 
sectional paper, or muslin, over the drawing Dots are to be 
made at distances not exceeding 3 spaces apart, along the 
course of the outline, at those intersections of the ruled lines (or 
threads) that best accord with the outline Each dot m succes- 
sion 1s to be considered as the central point, numbered 44 in 
the following schedule, and the couplet of figures corresponding 
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31 61 


32 
33 
34 
35 
36 
37 


4l 51 


52 
53 
54 
55 
56 
57 


to the portion of the next dot, is to be written with a fine 
pointed pencil in the interval between the two dots These are 
subsequently copied, and make the formula By employmg 4 
for zero, the signs of + and — are avoided , 3, standing for — 1, 
, for —2, and 1, for —3 The first fgurein each couplet defines 
ts horizontal coordinate from zero , the second figure, its ver- 
tical one Thus any one of 49 different points are indicated, 
corresponding to steps from zero of o, -t1, +2, and 3 inter- 
vals, ın either direction, horizontal or vertical Half-an-hour’s 
practice suffices to learn the numbers The figures o, 8, 
and 9 do not enter into any of the couplets in the schedule, the 
yemaining §1 couplets in the complete series of 100 (ranging 
from 00 to 99), contain 2x cases in which o, 8, or 9 forms the 
first figure only, 21 cases m which one of them forms the 
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72 
73 
74 
75 
76 


12 22 62 
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43 
44 
45 
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64 
65 
66 
67 


24 
25 
26 


17 27 47 77 
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second figure only, and 9 cases in which both of the figures are 
formed by one or other of them. These latter are especiflly 
distinctive. This wethod has five merits—medium, short, or very 
Short steps can be taken according to the character of the linea- 
tion at any point; there is no trouble about orientation ; the 
bearings are defined without a protractor, the work can be 
easily revised, and the correctness of the*records may be checke@ 
by comparing the sums of the small coordinates leading toa 
int of reference, with their total values as read off directly. 

A method of signalling is also in use for military purposes, in 
which positions are fixed by coordinates, afterwards to be 
connected by lines. F. G. 

. . 
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BRITISH NEW GUINEA2 


R. THOMSON’S work on British Ngw Guipea has 
been looked for with*some impatience. NW that it 

has come it falls shagt of our expectations. We Had hoped 
for a comprehensive work marshalling into order and 


visited New Guinea, if we may judge by internal evidence; 

although his*phraseology in many places is not unlikely 
to lead thé reader to suppose that she has had a share 

| in the results presented in its pages. Had the author had 
some personal aequaintance with the country of which 
he yrites he would have formed opinions, we believe, 
different fray many of those hg has expressed on his own 
account throughout the book. 

The*work opens with a sketch “of the historical 
aspects of the whole*of the great Papuan land,” but we 
miss in it the names of many who deserve honourable 

| mention for their’contributions to the “ making ” of New 
Guinea. We find no mention of the investigations of 
Dr. Otto Finsch carried 6n in all three possessions, of 
| those of Mr. O. Stone, of the missionaries in Geelvink 
| Bay, of Mr. Romilly, of the Special Commissioners Sir 
| Petere Scratchleye and the Hon. john Douglas, of Mr, 


? Milman, and of Commanders Pullen and Field, who have 


al) contributed to our knowledge of different regions. 





Fic. 1%— Native suspension bridge across the Vanapa river. 


summarising the observations and investigations made in 
the British part of New Guinea, by so many missionaries, 
explorers, navaland government officers and scientific men, 
for many years. Instead of this we find that the book 
is made up almost entirely of the explorations during the 
past four or five years of the administrator, boiled down 
out of the official reports by Mr. J. Thomson, the 
secretary of the Queensland branch of the Geographica 

Society of Australasia. Throughout the volume there i 

everywhere evidence that its author is new to literar 

composition. In consequence, the terse and vigorou 

English of the original reports suffers severely in the 
protess, so much so that we regret that their important 
parts have not been presented to us as extracts in the 
explorer’s own words. Mr. Thomson has himself never 


* British New Guinea.” By J. P. Thomson, F.R.S.G.S., &e. (Lon- 
don: George Philip and Co., 1892.) 
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This chapter is prefaced by a quotation from the writings 
of Plinius Minor :—‘ It appears to me a noble employ- 
ment to rescue from oblivion those who deserve to be 
eternally remembered, and by extending the reputation 
of others, to advance at the same time our own.” These 
words are the true key-note of the book from which our 
Brisbane Pliny— Plinius Major—has never once deviated 
throughout histask. It is doubtless no small compliment 
to any man to have his deeds held up in the light of 
“eternal remembrance” by one of his fellows, but the task 
requires the delicate hand of a judicious fellow; and 
we fear that our Pliny has marred the compliment in the 
paying. So inspired with veneration for his patron is he 
that every act of his appears almost extraordinary, and his 
name too augustever to be mentioned without the humblest 
obeisance expressed in the constant recapitulation of his 
titles, dignities, and office, which must be as nauseous to 


346 . 


that officer as to every reader of Mr. Thomson’s book. 
In this “noble employment,” however, we hopg that our 
historiographer for Papua may reap the reward hoped 
for by his prototype. 

The next two chapters deal with Sir Wiftiam Macgregor’s 
explorations in the Louisiade and D’Entrecasteaux auchi- | 
pelagoes. In Chapter IV. ie an account of the®pursuit and 
punishment of the natives of Chads and Cloudy bays for 
the murder of European traders visiting their shores. The 








i Fic. 2.—Highlanders 


country lying to the south-east and north-west of Port | 
Moresby forms the subject of the following two chapters. 
Speaking of that portion to the south-east Mr. Thomson 
says, “ It may not be altogether unreasonable to assume 
that in the future . . . fields once the scene of battle and, 
feudal strife may be beautified by sites gf local industry 
and manufacture, and enlivened by the joyous shows of 
merry children and the harmonious peals of village bells.” 
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noigy with the “joyous shouts” of “merry children”! 
It is difficult to comprehend why Australian writers on 
New Guinea will so persistently—for Mr. Thomson is 
not the only author who thus sins, nor have we quoted 
the only specimen of this style of writing in his book— 


| gverlaud the capabilities and “the vast naturaland artificial 


resources” of the country, heedless whether they may 
induce their too trustful readers to embark in hopeless* 
enterpgjses in this “‘ never, never land.”’ 


of Mount Musgrave. 


The seventh chapter, containing an account of Sir 
William Macgregor’s splendid feat of the ascent of Mount 
Owen Stanley, is naturally the most interesting portion of 
the book. During this expedition almost if not thP only 
native bridge yet known in New Guinea was met with. 
It was suspended from trees on each bank, and is 
very similar in every respect to those built by the Malays 
of Sumatra and the Dyaks of Borneo. How elegant 





Fic. 3.—Fly River natives. 


Quite forgetful of this happy picture, which he thinks is 
reasonable to expect, he sums up in the closing lines of his 
recapitulatory chapter the climatic aspects of the posses- 
sion as “of an exceptional character, and their influence 
on Europeans so severe that very few constitutions can 
withstand their effect, a feature which will always be a 


great hindrancé to settlement and a constant menace to | win. 


life ”—quite the region likely to produce European homes 
NO. 1215, VOL. 47] 


nd picturesque a construction it is may be seen by the 
lustration on page 345. 

On Mount Musgrave friendly relations were established 
with the highland tribes, and a photograph of great 
interest and value, which we are personally ina position to 
pronounce very characteristic, was obtained by Mr. Good- 
This also, through the courtesy of the publishers, 


we are enabled to reproduce here (Fig. 2). Sir William 


epared with the Fly river people, also here figured (Fig 3) 


. with their orthography (szc) through limited intercourse 
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Macgregor says that the features of these people, which | 
are “remarkably good, mdicate more character ‘and 
strength shanethose of the coast man, and the cheek 
bones ın mañy are rather broad and prominent The 
nose is geneially of the semitic type, with nostrils either 
not arched or much more so than, 1s usual in Papuang 
The chin and under jaw are stronger” They may be com- 


European names were bestowed on the chief physical 
features of the country passed through by the expedition 
“of necessity,” because of its “entne unacquaintance 


with the native mhabitants” This being in Dr Mal- 
gregor’s case evidently a mght and sufficient reason for 
the nomenclature bestowed, how can Mr Thomson with 
justice animadvert, as he does on an earher page, ot the 
fact that “the most :mpcttant affluents fof the Kemp- 
Welch river] have received [from Mr Cuthbertson]* 
European appellations ? This disregard of the 
native nomenclature is, in the interests of geography, 
much to be regretted” However, we are pleased to 
leain that the European names selected by the admini- 
strator have been bestowed “ upon the broadest national 
sentiment, as being compatible with the principles which 
prompted the bestowal of an English name on the range 
by the officers of HM S Rattlesnake” It 1s not improb- 
able that the exploier of the Kemp-Welch felt the same 
necessity, and was actuated by the same broad sentiment 
Evidently the actor here sanctifies the act We must, 
however, take exception to the statement made by Mr 
Thom-on that ıt was to the range that the name Mount 
Owén Stanley was given It 1s evident from observa- 
tions in his book, that the author is aware of the discus- 
sion that followed on the reading of Dr Macgiegor’s 
paper on his ascent of the mountain before the Royal 
Geographical Society in London On that occasion the 
president of the soctety clearly pointed out that this 
name was bestowed, as has been marked on all maps 
for forty years, on the peak, not on the range Through- 
out the book this imperious disregard for nomenclature 1s 
exhibited DAlbertts’ name of Snake Point in the 
Fly uver has without reason been changed to D'Albertis 
Junction, Annabel Harbour, close to Boundary Cape, 
although marked on the offical map of Sr Peter 
Scratchley’s voyage to the north-east coast, becomes 
Douglas Harbour, Fort Harbour, Clayton Inlet in 
Porlock Bay, and the peaks named on the same occasion, 
as well as the region delineated by the present writer at 
the base of Mount Owen Stanley, are also all ignored on 
the map attached to the volume now being considered 
Onefailstocomprehend what principle except personal feel- 
ing the author has followed, on the one hand ın his agreeing 
to the change of the thoroughly established Mount Owen 
Stanley to a new name, and on the other, 1n his restoring 
to the Aird river, which had recently been 1e-christened 
the Douglas, the name given to ıt by Captain Blackwood 
half a century before Not only are these arbitrary 
changes an unwarrantable violation of the laws of 
nomenclature, but they are in the remover an illegitimate 
assertion of authority over pievious fellow-explorers, 
as well as an assumption of an honour to which hè has 
no title 

Mı Thomson has drawn on the face of his map two 
large red circles, from purely arbitrary centres of the 
equally arbitrary radius of 6° 8’ 56’, which are tangential 
somewhere in the valley of the Stiuckland river It 
umpossible to divine their purpose, except perhaps 





form a seasonable puzzle for his readers 

The writer of this notice feels entitled to remark on th 
following observation, occurring on page 109 —“ Although 
great care was exercised, the expedition was unable to 
identify places on the Owen Stanley range, named and 
described by Mr Forbes We are reluctantly constrained 
to omit these names” In the Proceedings of the Royal 
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Geographical Society, which Mr. Thomson quietly 
ignores, the’ writer has already pointed out that along the 
route by’ which the administrat approached Mount 
Owen Stanley, it would have been impossible to have 
seen the features “ named and described by Mr Forbes.” 
Mr, Thomson, posing as a court of geographical appeal, 
has graciogisly condescended, to intimate that if these 
names had been “ judiciously and appropriately applied 
to welt-defined places,” they “would have received full 
recognition” from hen “It is also,” he continues, “ re- 
gretable that in describing localities to which he assigns 
positions, that éxplorer has omitted to supply the data 
employedgn therr determination” To every unprejudiced 
person ıt must be evident*that the map published by the 
writer could not have been plotted in England without 
data, any more than that of Sir Wilham Macgregor, who 
has not suppliedeto the general public, so far as the writer 
knows, the data by which his localities are fixed It will be 
tyne, however, to submit to Mr Thomson these data, when 
itis acknowledged thata back parlour ctitic of a country 
in which he has never set foot 1s a competent judge of 
either the judiciousness and approphateness of the names 
apphed, or the accuracy of the localities, or the data on 
which they are based. 

Chapters VIII, IX, and X are devoted to an account 
of the admunistrator’s ascent of the Fly river, and of his 
visit westwards to the Anglo-Dutch boundary, and the 
eleventk to his voyagealong the north-eastcoast D’Albertis 
long ago gave us a very accurate account of his 400 mile 
navigation of the Fly river Sir William Macgregor 
carrieg his flag right to the German territory, and added 
several unknown rivers and new mountains to the map, 
but both in this region, as on the north-east coast, his 
voyages, though they contributed many additional facts, 
added little essentially new to the observations of his 
predecessors, except his account of the piratical Tugere 
tribe, ving on our boundary line west of the Fly river, 
of whom so much had been heard but so little known 

This handsome volume, which presents us im a col- 
lected form with the record of the important contributions, 
geographical and biological, of a most energetic officer, 
to our growing knowledge of New Guinea, would have 
been more valuable and welcome, even in its restricted 
range, but for the |bias unduly exhibited throughout its 
pages, the verbiose platitudes by which it 1s marred,and 
the extreme looseness of its descriptions, as “ Morna fan 
island] 1s of the usual formation,” “ featuies of oriental 
type,” “the Papuan dialect,’ and such-hke expressions, 
which are numerous In a long appendix we have a 
résumé of the results of the geological, botanical, and 
some of the zoological collections made by Su W Mac- 
gregor and others Of these the chapter by Mr Ethe- 
udge, Government Palzontologist of New South Wales, 
1s specially valuable Several important zoological groups, 
however, such as the buds, ate, curiously enough, entuely 
disiegarded Vocabularies of many of the dialects 
spoken in widely separated districts of the possession 
are given, and are very valuable, and we sincerely hope 
that no opportunity may be lost of amplifying them, 
In fine, we regret to feel that this work will not yet 
relieve those who desire to make themselves acquainted 
with the accurate and complete history of British New 
Guinea, from the labour of searching through the 
original reports of the explorations, not of the admuinis- 
trator alone, but of the many other equally trustworthy 
workers who have contributed to its records 

Henry O FORBES 





NOTES 


Pror R VircHow will deliver the Croonian lecture before 
the Royal Society on March 16, the subject to be the position 
of pathology among the biological sciences 
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wens 
WE greatly regret to have to announce the death of Mr G 
M Whipple, Saperintendent of the Kew Obsetvatory He 
died on Tuesday night after a long illness 
LHE Yournal of Botany records the death, on January 18, 
at Brighton, of Dr Benjamin Carrington, thé highest authority 
on British Hepatıcæ a 


© Dr II J JOHNSTON Lavés has been appoint@d Professor 
of Vulcanology .n the University of Naples A char of 
vulcanology existed for some time at Catania, but was abolished 
on the death of Prof Silvestri 

SOME important work with regard ta technical education in 
London was done by the London County Council @n Tuesday 
The Council began the consideration of the recommendations of 
the special committee appointed to investigate the subject, and 
adopted the following proposals—that the Council should de- 
vote to technical educatiofi some portion of the funds from time 
to time recoverable under the Local Taxation (Customs agd 
Exeise) Act, 1899, that, in order to promote efficient and 
united action, 1t ıs desirable that the Council should delegate, 
so far as 1s permitted by*law, its powers im respect of technical 
education to a composite body, to be called the Technical Edu 
cation Board, to be appointed by the Council, partly fiom its 
own members and partly from other persons whose co-operation 

-1s desired , and that the Board should be appointed for a term 

of three years It was agreed that the City Compamies should 
be asked to contribute to the funds for technical inscruction a fair 
proportion of their corporate income as distinguished from their 
trust property . 

On Saturday the overhead electric 1ailway at Liverpool was 


opened by Lord Salisbury, who afte:wards delivered a verye| 


effective speech on the great things which, are likely to be 
achieved fo. mankind by electricity ° 


TuE London Amateur Scientific Society will hold its annual 
general meeting on Friday, February 10, at 7 30 pm ,at the 
Memouial Hall, Farringdon Street The president will deliver 
an address, and the officers and council for the ensuing year will 
be elected At the conclusion of the annual general meeting 
the ordinary meeting will be held, when objects of interest— 
botanical, zoological, and geological—-will be exhibited 

A CONVERSAZIONE was held the other evening at Futh College 
to celebrate the completion of the additional building The 
addition comprises new physical and biological laboratories, 
workshop and class rooms, and considerably increases the ac- 
commodation available foi teachmg purposes The cost, 
45,560, has been wholly raised from local subscriptions 


ANOTHER disastrous shock of earthquake occurred at Zante 
on Friday last It was followed by a terr.fic thunderstorm, ac- 
companied by ram and hail All the ovens ın the island 
were destroyed by the successive shocks, so that no bread 
or biscuits could be made Thousands of the inhabitants have 
been made homeless On Monday there were three further 
shocks The King and Queen of Greece have visited several 
of the villages, and have been deeply affected by the scenes of 
utter rum and desolation which have everywhere met their 
eyes On Tuesday they visited the naphtha springs of the 
island, which are believed to be the centre of the disturbance 
The mayor of the village of Deme Elatia, some distance from 
the town of Zante, telegraphed that a large chasm, from which 
smoke was constantly issuing, had been discovered near that 
place 

DurING the first part of the past week the weather in these 
islands was under the influence of barometrical depressions 
situated in the north-west Rain fell in most places, and the 
temperature exceeded 50° in the south and west, and even 
reached 56° in London On Friday an anticyclone which lay 
over the Baltic, spread westwards, and under its influence the 
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temperature became much lower, sharp frosts occurring at night 
oveP England, the readings on the grass ın the southern part 
fallmg as low as 17°, but m the north and west the day tem- 
peratures were between 45° and 50° The “weather in the 
southern parts of the country became bright and fine, with local 
fags, which extended ag far as central England. Durmg the 
ealy part of this week depressions from the Atlantic again 


south-westerly gales in the north and west, and a considerable 
increase m temperature, the maxima on Monday exceeding 50° 
in Ireland and the extreme south-west of England The de-, 
Pression rapidly increased ın intensity, and by Tuesday the warm 
south-west winds had spread over the whole country, the rise of 
temperature amounting to over 20° ın the south-east of England 
A bright aurora vas observed in the north-east of Scotland on 
Sunday mght The Weekly Weather Report of the 4th instant 
shows ‘hat the temperature exceeded thè mean in all districts 
during that week Bright sunshine did not difer materially 
from the mean im any district, the percentage of possible 
duration ranged from twenty five in the south-west, to twelve In 
the east of England 

THE American Meteorological Fournal for January contains 
an article by Prof D P Todd bearing upon the selection of 
stations for observing the total eclipse of April 16 next, together 
with a map showing the entire region of visibility He has 
gone to considerable trouble 1n collecting data, especially cloud 
observations for the month of April, for the last three yeas, 
together with patticulars respecting the stations and the best 
means of reaching them The utility of a systematic exafiina- 
tion of the cloud conditions of the eclipse localities 1s apparent 
It is only in this way that the best observing stations can 
be selected 

THE meeting of the American Psychological Association at 
the University of Pennsylvanta on December 27 and 28 seems 
to have been very successful According to a writer in the New 
York Matson, no one who attended the meeting farled to be 
impressed with the quite unusual enthusiasm of the members and 
the still more unusual peace and serenity that prevailed ın all 
the discussions This writer 1s of opinion that, apart from Dr 
Sanford’s observations on dreams, the papet of most general 
interest was President Hall’s account of the history and pros- 
pects of experimental psychology in Ameuica A “breezy 
stimulus” was brought to the meeting by Prof Hugo Munster- 
berg, of Harvaid, who has recently gone from Freiberg to be 
director of the Harvard Psychological.Laboratory He stirred up 
a vigorous discussion upon the very foundations of experimental 
research This discussion, as well as others, was enriched by 
the contributions of Prof Titchener, of Cornell The next 
meeting of the association 1s to be held at Columbia College, 
New York, during the Christmas 1ecess, 1893 


THE Annual Réportof the Botanical Department, Jamaica, has 
just been published The Director, Mr W Fawcett, F LS, has 
agood deal to say about the work of his Department, one of the 
oldest and most successful in the colonies It was started as 
Jong ago as 1777, and ever since, as Mr Fawcett recalls, 1t has 
successfully ‘introduced valuable exotics, and the productions 
of the most distant regions to the West Indies,” and laid the 
foundations of the present prosperity m place of the 

overty which followed the abolition of slavery The woik of 
tablishing the Hope Gardens as the headquarters of the 
epartment near Kingston 1s still kept m view, although the 
mount allowed for this purpose appears much less than the 
Director considers desirable, taking into account the present 1m- 
portance of the island A hull gaden 1s looked upon as essential 
to the development of the high lands in Jamaica, and Mr 
Fawcett shows that as about one-half of the total area of the 
j sland 1s above 1000 feet elevation, it 1s impossible to ignore the 





skirted our western coasts in a north easterly direction, causing” 
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legitimate claims of those who are engaged in cultural industries 
above that limit Good progiess has been made in the scienftfic 
work connected With the herbarium and library, and numerous 
subjects, such as the extension of grape culture, the distribution 
of valuable economic plants, experiments ın onion and tomato 
culture, fodder plants for the hills, Mave received attentiom 
Students from Harvard Unversity were engaged during the year 
in studying and making collections of tropical plants, and one of 
these devoted himself to preparing glass models of flowers and 
fruits with dissections to illustrate the science of botany Two 
apprentices, natives of Lagos, West Africa, were attached to the 
Hope Gardens, with the view of qualifying themselves to tak@ 
charge of botanical stations in their own country 


Mr Fawcerr’s opinion respecting the practical aimseand 
functions of departments like*his are conveyed®in the ®llowing 
words ‘‘ Botanic Gardens ın the tropics do the Work on the 
plant side of Agucultural Departments in temperate climate’ 
They are ın themselves experimental stations, and are much 
more efficient m mtroducing new cultural products, and in dis- 
tributing plants and imparting useful information than most agri- 
cultural departments The whole of the Botanic Gardens in the 
British Empne are more or less in communication with one 
another, exchanging seeds and publications, and all look up to 
the Royal Gardens at Kew as to their head for advice and assist- 
ance Imperial Federation 1s already in existence as regards the 
Botanical Gardens and their work If any special variety of 
plant or any new culture comes into notice information and 
plantg are sought either directly from the local institutions, or 
more probably through Kew as the botanical clearinghouse The 
Director of Kew has at his disposal the services of experts in 
every branch of botanical inquiry, and he 1s always most willing 
to assist colonial e.tablishments ın every way Besides, any 
intricate question that arises in chemistry, m diseases of plants, 
in insect pests, in the commercial value of new products, can 
nearly always be determined by reference to Kew Colonial 
botanical gardens are therefore not isolated units, but branches 
of an organisation as wide as the British Empire itself” 


THE first part of ‘A Handbook to the Flora of Ceylon,” by 
Dr H Trimen, F RS, director of the Royal Botanic Garden, 
Paradenyia, will shortly be published It will be illustrated 
by twen'y-five coloured plates, and the entire work is intended 
to consist of four simila: parts 


THE first number of Æ? yéhea, anew monthly botanical journal 
fo. Western America, has been published It 1s edited by Mr 
Wills L Jepson, under the direction of membeis of the botanical 
department of the University of Califoruia 


Mr T SOUTHWELL records in the February number of 
the Zoologest the occurrence of Sowerby’s whale (Alesoplodon 
éedens) on the Norfolk coast On December 19 last he 
received. a telegiam stating that a strange fish” was ashore 
at Overstrand, near Cromer, and on the following day he and 
Mr S F Harmer, of the Museum of Zoology and Anatomy, 
Cambridge, went to Overstrand, where they found an adult 
female of this rare species About 8 am, on Sunday, 
December 18, one of the Overstrand fishermen saw from the 
cliff an object lying im shallow water near the beach, which he 
at first took to be a loz of wood, but soon perceived to be a 
large “fish” After obtaiming assistance, he fastened a noose 
over its tail and secured it by an anchon, till it was placed onfa 
trolley and drawn up the gangway to a shed on the cliff whe 
the visitors saw it The animal was alive when first observe 
but died before ıt was taken from the water Before the arrival 
ofthe visitors it had been eviscerated, and a very advanced foetus 
removed from it, The total length of the old female, measured 
1n a Straight line to the centre of the tail, was 16 feet 2 inches, 
and that of the young one 5 feet 2 inches , across the flukes of the 
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tail the adult measured 3 feet 8 inches The present, says Mr 
Southwell, ıs fhe nineteenth known example of this remarkable 
animal, all©f which have been met wit in the North Atlantic 
during the present century, but, with the exception of one 
taken m 1889 at A@lantic City, which came into the possession 
of the United States National Museum at Washington, and of 
which no accBunt has, he believe at present been published, 
1n no other instance has an example in perfect condition come 
under the notice of acetologist Individuals or their remains 
have been found in Scotland and Ireland, but the only previous 
Engltsh example was met with at the mouth of the Humber in 
September, 9885 


Cotoxe, H W Feitpe&, in the course of an interesting 
paper on anımal hfe in East Greenland, contributed to the 
February number of the Zoologist, suggests, as he has done 
before, that the Musk-ox might with Sdvantage be introduced 
info Great Britain He sees no reason why ıt should not thrive 
on the mountains of the Highlands of Scotland In the winter 
season the Musk-ox is covered with a long-stapled fine wool in 
addition to its coat ofhair This wool is*of a light yellow colour, 
and as fineassilk Sir John Richardson states that stockings made 
from this wool were more beautiful than silk ones Young 
Musk-oxen are very easily reared and tamed, and, Colonel 
Feilden thinks, there could not be any great difficulty ın catch- 
ing either old or young ın Jameson’s Land 





Governor FLOWER has recommended that all ofthe New York 
State’s pecuniary contributions to agriculture should be turned. 
ove’ toeCornell University, with power to apply the same in such 
a manner as the trustees and faculty of that institution may 
fdevse To tie New York Naton this seems an excellent 
suggesuon Thee agricultural disbursements from the State 

“re@ury, except the portion specifically set apart as premiums 
for agricultural fairs, have become, it says, as distinctly a pat 
of the ‘‘ spoils system” of politics as the work on the canals or the 
appointments of wardens in the State prisons The Dairy Com- 
mission was started with an appropriation of 10,000 dollars for 
the purpose of suppressing oleomargarine The expenditure 
has grown to 100,000 dollars per year, while the fight against 
oleomargarine 1s not a whit more effectual than ıt was in the 
beginning 


THE Government of Cape Colony has now at work, in charge 
of its own experts, eight water-boring diamond drills, and there 
1s a great demand on the part of farmers for the use of the 
mstruments Experiments have been made on twenty-seven 
farms, on twenty-two of which water has been found. The 
Agricultural Journal of Cape Colony says that the results have 
sometimes been astonishingly successful On a farm im the 
division of Colesberg, for instance, three holes were sunk, the 
first two unsuccessfully In the third, however, the wate: was 
struck, first at 2 feet 6 inches, then at 8 feet 6 inches, then at 
16 feet, then 22 feet, then 32 feet 6 inches, and on 1eaching a 
depth of 47 feet a stream of water shot up above the ground, 
gauged at 21,609 gallons in twenty-four hours, delivered through 
a I-inch pipe, and with every indication of the supply proving 
permanent In most cases the water 1s of excellent quality 
Some exceedingly interesting experiments are about to be tried 
m Bushmanland by the Government Sites are now being 
selected for a line of boreholes right across the country It is 
well known that the veld makes splendid sheep-runs after 
occasional rains, and should the experiments prove successful, 
the value of the land will be greatly increased With respect 
also to the Government railway grant of 6000 square miles of 
land in Bechuanaland, it is intended that water shall be bored 
for there as soon as drills can be set at liberty 


Pror O C Marsu gives in the February number of the 
| American Journal of Science an interesting restoration of 
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Anchisaurus, the skeleton chosen for the purpose being the 
type specimen of Amchzsaurus colurus, which the writer has 
already described Tis restoration, as shown on an accom- 
panying plate, indicates that Anchesaurus colurus was one of 
the most slender and dehcate dmosams y& discovered, bemg 
only surpassed in this respect by some of the smaller bird-hke 
forms of the Jurassic Th® restoration, Prof Marsh thinks, 
will tend to clear up one point long im doubt The so-called 
‘“bird-tracks ” of the Connecticut riveresandstone have been a 
fruitful subject of discussion for half a century or more That 
some of these were not made by birds has dlready been clearly 
demonstrated by the fact that the impressions ef fore feet, 
similar to those made by reptiles, "have been found with them 
Although no osseous remains were found with them, others 


posed that birds alone could make such series of bipedal,” three- 
toed tracks and leave no impression of a tail It 1s now evident, 
however, says Prof, Marsh, that a dinosaurian reptile like 
Anchtsaurus and its near ales must have made footprints very 
similar to, 1f not idefftical with, ethe ‘‘bird-tracks” of this 
horizon On a firm but moist beach, only three-toed impres- 
sions would have been left by the hind feet, and the tail could 
have been kept free from the giound On a soft, muddy shore, 
the claw of the first digit of the hind foot would have left its 
mark, and perhaps the tail also would have touched the ground 
Such additional impressions the writer has observed ın various 
series of typical ‘‘ bird tracks” in the Connecticut sandstone, 
and all of them were probably made by dinosaurian yeptiles 
No tracks of true birds are known in this horizon 


have been regarded as footprints of birds, because it was sup- 


Tue U S Secretary of the Interior, ın his report, just issued,e 
for the fiscal year ending June 30, 1892, refers to a good many 
subjects of more than passing interest Speaking of Radian 
educational work during the year, he states that it has been 
greatly extended and improved The attendance of Indian 
children in school hfs increased over 13 per cent, the enrol- 
ment for 1892 being 19,793 as against 15,784 m 1889 Five 
new Indian reservation boarding schools have been established 
during the present administration, and are in successful opera 
tion, and six others are m process of establishment, and it 1s 
anticipated will be opened soon Sıx non-reservation schools 
have also been established and others are being prepared The 
standard, character, and ability of all emøloyés have been 
greatly improved, as have also the appliances and equipments 
fo. the proper training of Indian pupils and the efficient adminis- 
tratron of the Indian school service A uniform system of 
text-books and course of study has been adopted. and a com- 
pilation of the rules for the conduct of the schools has been 
prescribed The interest in the welfare of the Indians has been 
constant and the work in their behalf persistent , and the Secre- 
tary thinks that this has resulted in their being raised still nearer 
to ervilisation 

THE U S. Geological Survey, according to the Secretary for 
the Interior, has had a very marked effect on the miming 
industries of the country The increase in value of mineral 
products during the past year was 75,000,000 dollars, and the 
increase dunng the thirteen yeais since the institution of the 
survey 1s 300,000,000 dollars While a part of this develop- 
ment represents the normal growth of the population and 1m- 
dustries, the increase 1s much more rapid than that of popula- 
tion, and ts, moreover, accompanied by a decided relative 
decrease in importations of mining products , indeed, the mining 
products of the country have more than doubled during the past 
thirteen years, while the population has increased only 30 per 
cent The secretary, therefore, thinks ıt fair to ascribe a 
material part of the present industrial activity in extracting and 
utilising mineral resources to the services of the Geological 
Survey through its correspondence, and especially through its 
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widely distributed maps and reports The cost of mineral pro- 
duction during the past year has been reduced about 15 per 
cent , and during the period since the institufion éf the survey 
no less than 40 per cent , a saving to the consumers of mineral 
products amounting to millions of dollars annually being thus 
Affected A considerable part of this saving must be ascribed 
to the diffusion of exact information concerning mineral localitieg 
by the geological surveys of the Federal Government and 
several®f the States, 


DEALING with the state of the Seal Islands, the Secretary for 
¿he Interior says that during the seas8n of 1892 only 7500 seals 
were killed on the islands, and that the dimimished number of 
seals upon the rookeries shows the terrible waste to seal Jife in 
the destructive methods employed in pelagic sealing Heroic 
measur&, *he maintains, are necessary for the preservation of 
the sealing industry. In 1890 n> less than 30,000 seals were 
taken in the sea, and more than:that number in 1891 Every 
seal taken in the ocean represents many more destroyed, and 
the 52,087 taken in the ocean in 1891 mmdicates the destruction of 
300,000 more, three-fourths of which were females * 


THE accumulation of ice in winter, blocking harbours, 
estuaries, &c, mterferes greatly with the commerce of 
Northern peoples The idea arose to make steamers which 
should break a temporary path through the ice, and in Gothen- 
burg (Sweden) such a vessel was builtin 1881 In the severe 
winter of 1885 ıt made a wide passage between that town and 
Vinga, on the open sea, through an ice-bank about a foot thick, 
which it charged at a speed of about 84 knots an®hour 
Christiania has been led to get one of these ice-breaking 
steamers, also Oersen in Denmark, and Stockholm The 
Mauu taja, recently built for Stockholm (and described in Géxze 
Crvel), acts both by its weight in charging the ice-bank, and by 
us spoon-like bow resting on the 1ce and crushing ıt The hull 
1s divided into compartments, those at the bow and stern sei ving 
as reservoirs for water, which 1s transferred from the one to the 
other bya pump With the stern-reservour full, the draught of 
water at the stern is about 2r mches, at the bow about 15 
inches When the bow rises on the ice the water is quickly 
brought forward to add to the weight It need hardly be said 
the bow, and indeed the whole of the hull, are made very strong, 
the material used being Swedish scrap iron and Maitin steel 


Ir 1s known that sewage water, spread over irrigation-fields, 
reappears from drains placed at a few feet depth, m a hmpid 
state, ike sprmg water, This water, unlike that of sewers, 
proves remarkably favourable to fishes, probably because of its 
dissolved organic matter, which the filtration in the soil has not 
wholly removed This fact has been lately observed by Herr 
Oesten on the irrigation farm at Malchow, near Berlin, where 
the water 1s collected in eight ponds , and in these ponds salmon 
and carp have flourished greatly 

In determing the thermal conductivities of hquids, two 
methods have been employed In the one, a column of liquid 
is warmed at the top and the rate of propagation downwards 
through the column ts observed In the other, the lamellar 
method, which was first employed by Guthrie, a thin layer of 
liquid 1s placed between two conducting surfaces Mr R 
Wachsmuth has shown, by means of an ingenious piece of 
apparatus, that in the first method currents in the liquid are 

avoidable The apparatus, as described in Wredemann's 

nnalen, consisted of a beaker placed inside another containing 

ater The inner beaker was filled with water and blue iodide 
of starch, which has the property of suddenly turning colourless 
when heated to a temperature somewhere between 30° and 70°C 
according to the degree of dilution A copper cylinder was 
placed on the rim of both beakers so that its bottom was in 
contact with the surface of the emulsion When steam was 
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miade to pass through the cylinder, a colourless stratum yas 
seen to extend downwards from the surface The separating 
surface was shasply defined at first, but after a few minutes a 
number of secondary stratifications appeared, which on close 
inspection showed wavy outlines Many of them were of a 
deeper blue, z e cooler, at their upper than at their lower suf- 
faces, so that there was evidence of a vortex-like motion in the 
liquid For really trustworthy results Mr. Wachsmuth used 
an arrangement of two copper plates and a thermoptle, the 
lower plate being placed 1n contact with ice 
” THE volume on “Thé Partition of Africa,” by Mr J Scot 
Keltie, which has been for some time ın preparation, will be 
issued in a few days by Mr Stanford The work, which has 
been brought thoroughly up to date, 1s illustrated by a carefally- 
selected series of facsimiles ofearly maps, as well as *b¥ a num- 
ber prepared specially to show the present conditfon of the 
continent in its many different aspects 

Mr A E Surrey, Fellow of Christs College, Cambridge, 
and Demonstrator of Comparative Anatomy in the Unversity, 
has been for some time engaged on an illustrated text-book of 
invertebrate zoology, which will be published (Adam and 
Charles Black) early ın the spring. It 1s specially adapted for the 
use of University students reading for such examinations as the 
first part of the Natural Sciences Tripos, or for the B Sc degree 
in London 

MESSRS, MACMILLAN AND Co have published a second 
edition of Mr D E Jones’s '‘ Examples m Physics” The 
book*has been carefully revised, and some sixty pages of matter 
have been added New sets of problems from recent papers 
have been put in the place of the examination questions at the 
ends of the chapters 

THE first volume of the Seesmologecal Fournal ıs now in the 
press, and will shortly be issued It ıs uniform im size and 
m character with the Transactions of the Seismological Society, 
and will correspond with what would have been volume XVII 
of those publications had they been contmued The yearly 
subscription for the journal is 5 yen, 5 dollars, or 41 This 
tcludes delivery or postage It may be paid by POO ora 
draft on any foreign bankin Yokohama Address, John Milne, 
14, Kaga Yashiki, Tokio 


MEssrs WHITTAKER AND Co have published ‘‘ The School 
Calendar and Handbook of Examinations, Scholarships, and 
Exhibitions, 1893 ” This 1s the seventh year of issue A pre- 
face 1s contributed by Mr F Storr 


A DEFINITELY crystallised compound of iron and tungsten of 
the composition FeW, 1s described by Drs Poleck and Grutzner, 
of the University of Breslau The crystals of this interestmg 
substance were discovered m drusy cavities of a massive piece of 
a crystalline iron-tungsten alloy containing no less than 80 per 
cent of tungsten The alloy had been prepared by an electro- 
lytic process from wolf: amzte at the works of Biermann’s Metal 
Industry ın Hanover, and exhibited ın the numerous cavities 
small but very well-formed crystals of a silver-girey colour and 
exhibiting very brilliant faces They were extremely heavy and 
of exceptional hardness Upon analysis they yielded numbers 
corresponding closely with those calculated for the compound 
FeW, Dr Milch, of the Mineralogical Department of the 
University, subjected the crystals to a goniometrical investiga- 
tion, and found them to consist of trigonal prisms whose faces 
were inclined exactly at 60°, and which were terminated by 
basal plane inclined exactly at 90° Singularly, however, 
other faces were ever discovered upon them, so that ıt was ım- 
possible to ascertain to what sub-section of the hexagonal system 
the crystals belonged The crystals are so hard that they readily 
scratch topaz, and appear tobe of about the same hardness as 
corundum 
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Tux discovery of these crystals of a definite compound of 
iron and tupgsten, and the fact that they are endowed with such 
a high degree of hardness, afford a ready*explanation of the long- 
known property of tungsten in improving the hardness of steel 
Berzelius, in his “eho buch, already remarked that tungsten 
readily formed alloys with most of the other metals, and in the 
year 1858 Michet in this country ook out a patent for the em- 
ploymeet of tungsten m the manufacture of steel Thereupon 
the wolfram minerals, previously considered as almost worthless, 
rapidly came zo acquire a considerable value Bernoulh has 
since shown that tūngsten 1s capable of alloymg m all propor- 
tions with nen until it reaches a proportion of 80 per cent , when 
the mass becomes infusible even at the hottest procurable white 
heat. This alloy contaming so high a percentage of tungsten, 
approximating indeed to that (86 4) contained ın the crystals 
above’ described, exhibits a silver-grey lustre like that of the 
crystals and possesses almost the same hardness, scratching 
glass and quartz with ease Latterly the manufacture of this 
alloy has been carried on at the Hanoverian metal works above 
referred to, and brought imto commerc® There can be little 
doubt that the remarkable property of tungsten in increasing the 
hardness of steel1s due to the formation of more or less of tms 
compound FeW,, and the nearer the proportions of the two 
metals approach to those of the compound itself the more nearly 
does the resulting alloy approach in hardness to that displayed 
by the crystals of FeW, above described 


THE additions to the Zoological Society’s Gardens during the 
past wéek include a Macaque Monkey (Macacus cynomolgus, 9 ) 
from India, presented by Capt U Cooke, a Two-spotted 
Paradoxure (Nandinia binotata) from West Africa, presented by 
Lady Fleming , a®Brush-tailed Kangaroo (Petrogale penicillata, 
8), "two Black striped Wallabys (Halmaturus dorsalis, 29) 
from New South Wales, presented by Mr Wilberforce Bryant , 
a Mauge’s Dasyure (Dasyurus mauget) from Australia, pre- 
sented by Mr Robert Hoare, a Red and Yellow Macaw (dra 
chloroptera) from South America, presented by Mr H H 
Dobree , a Grey Parrot (Peeftacus erithacus) from West Africa, 
presented by the Executor of the late Mrs Bolaffe, an 
Ethiopian Wart Hog (Phacocharus ethiopicus, 3) from Mata- 
beleland, Souta Africa, deposited, two Chukar Partridges 
(Caccabis chukar, 8 @) from North-west India, presented by 
Major Ingoldsby Smythe , fourteen Prame Marmots (Cynomys 
ludovicianus, 6689) from North America, an Arctic Fox 
(Canzs lagopus) from the Arctic Regions, two Rufous Tinamous 
(Rhynchotus rufescens) from Brazil, purchased, three Black 
and Yellow Cyclodus (Cyclodus ntgro-luteus), three Diamond 
Snakes (Aor ela spelotes), a Short Death Adder (Hoplocephalus 
cua tes), a Purphsh Death Adder (Pseaudechis porphyriaca), a 
North Australian Banded Snake (Pserdonata nuchalis) from 
New South Wales, received in exchange 





OUR ASTRONOMICAL COLUMN 


Comer Homes (1892 III )--During the past week no 
very important change has taken place in the appearance of the 
comet , the following 1s the current ephemeris — 


Ephemerss for 12h M T. Paris 


1893 RA app Decl app 
hm s o 4 u 

Feb 9 156293 +34 0 28 
10 158 33 2 18 

II I 59 378 4 12 
iz. 2 4128 6 9 

I3 2483 8 9 

14 4 244 10 13 

15 6 09 12 20 

1 2 7 379 34 14 30 


Mr Fowler writes from South Kensington —‘‘ The comet on 
February 6 wasa very dim nebulosity without sensible nucleus A 
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COMET Brooxs (NOVEMBER 19, 1892) —The following 3s not only this, but the magnitudes of both vary directly The 


the ephemeris for Cémet Brooks for the ensuing week — 
Ephemerss for 12h MT Berhn © 


1893 RA app Decl app Logr Log 4 Br 
m s o 
Feb 9 01133 +30 29 01167 01832 140 
10 13 19 29 312 . 
II I5 I 290 09 e 
12 16 40 28 318 
13 18 15 28 40 oO1252 o2152° 116 
14 19 47 27 373 e 
15 21 17 27 116 
16 22 44 26 469 : 


SPECTRA OF PLANETARY NEBULÆ AND NOVA A URIGÆ — 
Inthe December number of the *Afemorte della Società degh 
Spetts oscopiste Iahant, among many interesting communica- 
tions, 1s one by M Eugen Gothard, relative to the great simi- 
larıty between the spectra of the late Nova,and the playetary 
nebulæ By the aid ofa ro4-inch reflector and a 10-mch 
objective prism, together with Schleussner’s orthochromatic 
plates, he has been able to obtain these photographs, the 
wave lengths of the lines of which are given in the table below 
In the memoir copies of the photographs on a somewhat larger 
scale are given, that of the Dui&b bell nebula (GC No 
4447) showing the image of the nebula itself, just as 1f no prism 
had been used The wave-lengths of the Nova given im this 
table were obtained from photographs taken on September 27 
with 2h I5m exposure, and on October 28 with 3h exposure, 
and, nM Gothard’s words, “‘ gave the surprising result that the 
spectrum of the new star perfectly agrees with that of the 
planetary nebule ” 

The following 1s the table of the wave-lengths, Imes I, II, 
VI, and VII representing the nebula lines, and IIL, IV $ 
and V the hydrogen lines — . 
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SUN-SPOTS AND MAGNETIC PERFURBATIONS IN 1892 —In 
an article under this heading in Astronomy and Astrophystes for 
January M Ricco brings together the facts relative to these two 
phenomena, the magnetic perturbations being taken from the 
photo-magnetographs of the United States Naval Observatory 
As the author describes in detail both kinds of observations, and 
in addition, a tabulated statement of the records, we cannot do 
better than abridge the table, by omitting the numerical state- 
ments as to the magnitudes of the spots and perturbations, 
leaving our readers to refer if necessary to the journal itself 

In the column ‘spots’ this means principal spots, E 




















denotes extraordinary, V L, very large, L, large, M, 
medium, S, small, and N, none 2 
Transit n | Helo- Mag | Retar- 
raphi ri 

Ceme Mendan | A eaog Time of Mammam. | porter: | danon 
F h 
i 42pm VLI +20 |Jan 64am VL 38 
an 28, 3pm L | —16 | Jan 29, noon L 21 
Feb 2-4 N | — | Feb 2-4 S _ 
Feb 12,4am E | —30 | Feb 14,1am E 45 
March 1-5 N | — | March 1-5 M m 
March 7, 2a m N — |March 7, 2am L —_ 
March 10, 2pm | E | -29 |Marchia,rram| VL] 45 
April 23, 8 p m L | +11 | April25, 11pm L 51 
Aprl 24, 4 pm L | +16 | April 26, 1 p m L 45 
May 1-2 N | — | May 1-2 M _ 
May 16, 5pm | E | -16 | May 18,6pm E 49 

















From this table some very interesting facts may be gathered 
Out of the eleven cases which M Ricco gives, no less than seven 
instances occur where the passage of the spots over the central 


| 


pomt which the author wishes to emphasize most 1s the apparent 
constancy of the interval of time between these two phenomena, 
and an :mportant fact 1s that at both appearanges of the great 
February spot the same retardation occurred In the above 
table, with the exception of January 29, the mean interval is 
454 kms , “thus indicateng a velocity of propagation from the 
sun to the earth of about 913 kms per second,” or ‘‘ more than 
300 times less than that of hght ” : 


News Minor PLANETS —Photogiaphy seems to be rapidly 
increasing the number of our minor planets, that ıs to say, if 
the announcements really refer to new ones Wolf and Charlors 
between them have discovered five this year, the former two" 
(893 B and C), the latter three (1893, A, D, and E) 


THE LUNAR SURFACE —At the present day the general idea 
withregard to the peculiar features of the moon 1s that they are 
the result, of ®upendous volcaiic actions, the number and 
activity of which surpassed anything that we can imagine Owing 
tq the extraordinary circularity in the “craters, ring plains, 
walled plains, and to the well-known fact that many of the 
craters have not the raised lava floor half-way up or near the 
summit of the cone, which 1s such a typical terrestrial charac- 
teristic, doubt as to their volcanic origin has often been xa'sed 
In a small pamphlet which we have received from Mr S E 
Peal, Sibsagor Assam, the author suggests a ‘‘ theory of glaciation” 
in the light of recent discoveries with regard to the maximum 
surface temperature, and also to the non-viscosity of ice at low 
temperatures, together with the admitted possibility of snow 
exi ting on the moon “The author assumes the moon to be 
constituted somewhat lke our earth, and at one time to have 
been at a higher temperature, having an atmosphere, water, dc , 
and draws attention to the facts that there are no polar caps , 
that colour is conspicuous by its absence, ‘‘a feature quite 
opposed to terrestrial experience, except at the poles,” and 
therefore ‘‘ may not the entire globe be swathed in snow?” , and 
the absence of river valleys and drainage sculpturing, indicating 
that a piling up of dry material has taken place in opposition 
toa fluvial erosion At the time when the lunar globe had so 
far cooled down as to be practically ngid, the tudal action 
would gradually turn all continents and land surfaces into shoals, 
and at the temperate stage of development the growth of the 
polar caps would be restricted to the shallows, extending from 
them as the temperature became reduced This advancing 
sheet of 1ce would sometimes be deformated by submarine heat 
vents resulting in a large or small bay, depending on the mag- 
nitude of the vent Extending seawards the ‘* horns of the bay 
would meet around and enclose this area of higher mean tem- 
perature, converting 1t into a lagoon” Nocturnal radiation 
and solar heat alternately would perhaps freeze and thaw the 
ice formed thereon, and with a rare atmosphere and intense cold 
aqueous vapour weuld arise from ‘‘the water (floe-covered} 
floor during the day at least, and be carried over the ice edge 
by diffusion when the fall in temperature would precipitate it 
into snow, thus gradually forming a vast rampart ” Century 
after century would see the level floor gradually lowered, and 
the :amparts increased in height The author accounts for all 
the peculiar forms of craters, walls, &e , by different local con- 
ditions (z e land or water or submarine vents), but they are all 
the result ‘‘ of water floors left in a slowly extending glaciation 
of the crust ”” ° 


« 





GEOGRAPHICAL NOTES 


Ai the French Congress of Learned Societies, which meets 
on April 4 at the Sorbonne, the section of historical and de- 
seriptive geography, 15 to be devoted specially to the early 
geographical conditions of France, and to the work of French 
travellers The programme includes the consideration of the 
egrhest traces of human habitations, maps of caverns, &c, and 
p¥ceeds to classify existing dwellings according to their situation 
afd altitude Local names in danger of falling out of use are 
tg be collected, and the limits of the old districts such as Brie, 

eauce, Sologne, &c to be mvestigated in order to place on 
record the geographical conditions which led to their formation 


In the Scottish Geographical Magazine for February Mi. 
J G Goodchild gives a most interesting description of a large- 
scale topographical model of the site of Edinbuigh, which he 


mendian 1s followed by a terrestrial magnetic disturbance, and | has 1ecently constructed The model, which is on exhibition 
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in the Museum of Science and Art, Edinburgh, 1s based upon 
Bartholomew’s map of Edinburgh on the scale of 15 incheseto 
a mile, but the altitudes are taken point by point from the large 
town plans of the Ordnance Survey The model is in many 
ways original in its mode of construction Its object 1s purely 
geographical, having been suggested by a leading citizen as @ 
method of showing the contrast beta æn the circuitous roade 
and frequent steep gradients of the old coaching days, and the 
Straighter and more level lines of communication by which 
modern engineers have overcome the restraint of physical con- 
figuration . 


In the same number of the Scottish Geographical Magazine 
there ıs a paper on the Deserts of Atacama and Tarapaca, read 
to the Society by Mrs Lilly Grove, and some interesting notes 
on South Eastern Alaska by Prof J J Stevenson, illustrated by 
a map 


Mr H J MACKINDER’S fhird educationale lecture, for "the 
Royal Geographical Society was given on Friday pight, the 
subject being the bæt of Steppe which traverses Asia from 
west to east He showed how the distinctive physical and 
climatic conditions of the Steppe favoured the growth of 
nomadic nations, every man of whom was a member of the 
most mobile cavalry force which ever existed Pastoral pur- 
suits and marauding were natural to the Steppe peoples, and 
the descent of their hordes on the settlements bordering the 
Steppe were turning-pomts in the history of surrounding 
nations Reference to the successive periods of conquest by 
the Scythians, Huns, Turks, and Mongols showed the power of 
these nomads on the affairs of other countries, and until the 
advent of the Steppe bred Cossacks no western power has ever 
secured control of the central Asian piains 


FOLLOWING on the death of Captain Stairs we have to record 
the dgath of his fellow-officer in the Emin relief expedition, Mr 
R H Nelson Mr Nelson returned to Africa, and was in 
charge of the district of Kikuyu ın Ibea, when he succumbed 
to an attack of dysentery on December 26, 1892 


THE INSTITUTION OF MECHANICAL 
ENGINEERS 


‘THE first general meeting for this year of the Institution of 

Mechanical Engineers was held on Thursday and Friday 
evenings of last weeh, the 2nd and 3rd inst , in the theatre of 
the Institution of Civil Engineers 

‘There were two papers set down for reading, as follows — 
© Description of the experimen al apparatus and shaping machine 
for ship models at the Admiralty Experimental Works, Haslar,” 
by R Edmund Froude, of Haslar , f‘ Description of the pumping- 
engines and water-softening machinery at the Southampton 
Waterworks,” by William Matthe ws waterworks engineer 

After the disposal of the usual formal business, the President 
(Dr Wilham Anderson) referred to the International Engineer- 
ing Congress which was to be held ın Chicago during the month 
of August next He had received a letter from Mr James 
Dredge, of London, who had been elected honorary president 
of the congress Every one, Dr Anderson said, knew of Mr 
Dredge, so there was no occasion for him to say anything further 
on that head , but he trusted that English engineers would take 
steps necessary to a creditable representation , 

The next business was an alteration 1n the bye-laws, the chef 
referring to the class of membership Hitherto the institution 
has consisted of members, associates, and graduates The two 
latter classes are, however, of small importance and practically 
the institution 1s composed of full members The qualification 
for membership was that the candidate should be an engineer 
not under twenty-four years of age , so that a member might be 
a Great George Street magnate, or the head of a big engineer- 
ing firm, down to a draughtsman or the foreman of a machine 
shop, supposing of course he were an engineer and not simply 
a mechanic or artisan These conditions of equality do ngt 
appear, however, to meet the views of the council of the a | 





tion, so there are to be two classes of engineers on the registe] 

the big and the little These are to be known respecuvely a 

members and associate members, but as far as we can see the 
broad distinction is that the member has achieved success whilst 
the associate member has st.ll his way to make Honou to 
whom honour is due 1s a good maxim, but ıt may be doubted 
whether the practically self-elected council of an irresponsible 
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body should be the arbiters, not only of fame, but of profes- 
sional status e n 

Resolutioas embodying the proposed changes were moved 
from the chair, and carried unanimously It need not be said 
that the new rule 1s not retrospective 

These matters ha@ing been settled, the secretary proceeded to 
read Mr Froude’s paper describing the apparatus in the Haslar 
establishment over which he presides To make clear the details 
of mechanism given would be quife impossible without the aid 
of drawmgs These were supphed at the meeting in the shape 
of wall diagrams, but as members had not an opportunity of 
studying them beforehand, there were very few who were able to 
keep up with the reading of the paper, excepting those who already 
knew all about the matter This1s too often—we may say gene- 
rally—the cf&e in meetings of the technical societies, excepting 
always the Institution of Civi Engineers Before this Society 
a paper is read on one evening, and, if its importance be 
sufficient, it 1s discussed during three sittings, each a week 
apart » Members have therefore an opportunity of grasping the 
details of the papers read, and preparing what they have to say 
beforehand Tt ts for this reason that the discussions before the 
Civil Engineers have always been instructive 

Mr Froude’s paper deals with but a fragment of its subject, 
but it takes the part which yas more especially of interest to his 
audience, namely, the mechanical details involved in the appa- 
ratus used for testing the models by which a forecast 1s made of 
the performance of future naval vessels [tis well known that 
these forecasts aie made possible by the late Mr Froude’s dis- 
covery of the law of ‘cn responding speeds,” so that the speed, 
with a given power, of the full sized ship can be deduced from 
the periormance of the model The way im which the late Mr 
Froude carried out his investigations, and how the orginal ex- 
perimental works grew up at Torquay, under the wise encourage- 
ment o the Admiralty, are well known to all interested in 
physical science It would be difficult to overestimate the good 
that has followed this work , for one thimg it has done much 
*to put us on an equality with our old rivals, the French—long, 
indeed, our masters in the science ofshipdesign Perhaps there 
1s nofhing upon which we could better found our claim to naval 
supremacyv—in this long era of naval peace—than the possession 
of the only naval testing tank of its kind It 15 a distinction 
we shall probably not long be able to boast, for the Russians, 
Itahans, end Americans all contemplate const: ucting establish- 
ments of a lke nature 

The paper commences with describing the principal features 
of the present Admuralty experiment establishment at Haslar 
As at the former works at Torquay, the chief object consists of 
a long covered water-way, ın which models of ships are towed 
to ascertain their resistance The towing ts done from a dyna- 
mometer carriage driven at definite speeds by a stationary engine 
working a wire rope The models are made of hard paraffine, 
generally about 14 feet long, and something upwards or I inch 
in thickness as finished They are cast in a mould with an 
allowance of about }” for finishing the shape The latter 
operation ıs done by hand, guidance grooves being cut 
m the model, so that the exact form may be preserved 
The working of thi» shaping or copying machine, and the 
way ın which it enables the lines of a drawing to be 
translated into model form, constitute one of the most interest- 
ing parts of theinstallation The water-way, canal, or tank at 
Haslar is nearly 400 feet Jong, and of nearly uniform section 
throughout The sides are of concrete and vertical, and the 
railway, on which the dynamometer carriage runs, 1s bedded on 
the tops of the side walls of the water way, in place of being 
suspended over the water from the roof, as ın the original design 
The experimental carriage, which has to be nearly 21 feet gauge, 
1s a trussed structure Its principal peculiarity consists in the 
fact that the members of the several trusses composing it are 
wooden trunks or boxes about 4” square im cross sections, made 
of 3” deal, and put together with screws and shellac varnish At 
the joints formed by the intersectinn of the various members of 
the trusses, the sides of the boxes are made to overlap one 
another over a large area, providing a large surface for screwing 
and for the adhesion of the shellac vanish The dimensions of 
the boxes forming the several members of the girders are 
designed so as to bring the sides of the boxes into the right 
planes to suit these overlaps lhe whole structure thus pro- 
vided ıs remarkably rigid and light The general design of the 
carriage 1s arranged so as to leave clear a sort of central alley 
provided with a railway, the rais of which are close to the sides 
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of the alley The object of this secondary railway 1s to cany the 
smaller carriages, on which are mounted the actyal experimental 
apparatus of different kinds , so that these may be, adjusted on 
this railway to any degired position fore and aft on the mam 
carriage The carnage 1s driven by means of wire ope from a 
stationary 10” Tower spherical engine, aghigh power being 
required so as to start the truck quickly for high speed expert- 
ments The ordinary speeds range between 100,and 508 feet 
per minute, for some class@ of models experiments are occa- 
sionally made up to about 850 feet per minute or ning and a 
half miles per hour The truck has been run at over 1200 feet 
per minute, or about fourteen miles pet hour The governor, by 
which the speed of the engine 1s regulated, ys a very interesting 
and ingenious piece of mechanism, which has been modified 
from the design of that which was used on the engine at Torquay 
There are two symmetrical belltranks carrying weights, and 
attached to each other by links, having slotted holes so as to 
allow the bell cranks to have a very small range of freedom of 
angular motion When a given speed of rofation 1s reached, the 
centrifugal force of the Weights overcomes the tension of a spiral 
spring, provided for the purpose, and the governing action, 1s 
brought into play in the followmg manner --Theie is a 
hooked rod, by means of which the increase m the 
angular altıtude of the weights (due to centrifugal force) 
brings a friction disc break Mto play, which im turn 
has the effect of extending a spiral spring connected with 
the engine throttle valve, which 1s thus closed so as to shut off 
steam It will be easily seen how much more delicate an ad- 
justment this device gives than the old Watt governor with the 
balls acting directly on the valve The extension of the sping, 
and the consequent distance of departure of the tmottle 
valve from us full open position are proportional to the frie- 
tional turning movement applied to the stationary wheel, which 
movement 1s itself proportional to the pressure brought to bear 
upon it by the bell-cranks , ın other words it 1s proportional to 
the excess of the speed above that at which the centrifugal force 
of the weights just equals the tension of the spiral spring Toe 
give greater sensitiveness of action the bell cganks are not hung 
on pin joints but on flat springs after the fashion of a clocke pen- 
dulum, safeguards being provided ın case of the springs breaking 
With the Torquay governor, which was similar im piinciple to 
that described, although differing m appearance, the adjustment 
was so delicate that 4 variation of speed m the unning of the 
carriage of half a foot pe: minute was seldom exceeded even at 
the highest speeds The value of working against the 
resistance of spiral springs will be noticed m this 
mechanism, their steadying action being especially valuable 
It would be impossible for us to attempt to describe the 
mechanism constituting the copying apparatus of the model 
shaping machine, and we can only hope to give a mere outline 
of the general principles A rough hollow model of the ship to 
be constructed 1s cast in paraffine wax, a material which 1s found 
to lend itself most perfectly to the necessities of the eaperiments 
The drawing from which the operator has to work is stretched 
on a table, and the grooves representing the water lines are 
copied from the drawing by means of the mechanism These 
grooves are formed bya pair of revolving cutters, the fore and 
aft motion being communicated to the model whilst the cutters 
move laterally One cutter ıs on each side—for of counse full 
models are required—and they approach or recede symmetrically 
in such accordance with the longitudinal travel of the model as 
to trace in plan upon ıt the intended horizontal section This 
due accordance of the lateral motion of the cutters with the 
longitudinal motion of the model 1s accomplished by the operator 
so regulating the cutter motion as to maintain a tracer in contact 
with the corresponding water-line on the drawing By suitable 
mechanism the drawing itself 15 made to imitate the longitudinal 
travel of the model, while the tracer 1mitates the lateral travel of 
the cutters In the Torquay machine the tracer was guided by 
an adjustable template set to the curve of each water-line, but 
afterwards the tracer was made to follow the line on the drawing 
by the operator In the present machine the cutters are 1aised 
or lowered to get the different water-lines The cutters run at 
2700 revolutions per minute The grooves having been cut, the 
surplus matertal 1s removed by hand 

We shall not follow Mr Froude in his description of the 
further details of the mechanism, as ıt would be unintelligible 
without the drawings by which he illustrated his description 
The various arrangements are, however, fully worthy of study 
by all who are interested in ingentous mechameal devices , but 
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fye must refer om readers to the prmted transactions of the 
mptitution, 1n which the diagrams will appear when the volume 
1s published There is also a weighing machine, which 1s 
necessary to obtain the actual dead weight ofthe model, so that 
the amount of ballast required to get the neces$ary displacement 
porresponding to trial draught may be determined ‘This machine 
will weigh up to rooo!bs with great accuracy, and 1s similar in 
principle to an ordinary chemical balance, except that it is a 
steel yard, having one arm 6 inches and the other 5 feet ‘1g 
length 

"Fhe discussion on this paper was opened by Mr W H 
White, the Director of Naval Construction, who is the official 
head of the Admiralty department, of which the Haslar 
establishment forms a branch Mr White spoke of tht 
advantage these model experiments had been to the navy, 
saying that the great advance in the speed of ships which bad 
been obtained of late years would not have been reachedrto the 
{ulf extent had gt not been for the model experiments carried out 
at Ty and Haslar by the lafe Mr Froude and his son, the 
author of*the paper Mr J I Thornygroft also pointed out 
the great economy that had been made in expenditure upon 
navy ships by finding out Leforehand what the proposed vessel 
would do, and what was required in the way of power to reach 
that performance Mr Thornycroft made especial reference to 
the ingenuity of the device whereby a line on the chawing, 
which might not be quite accurate, would be made to give the 
desired result m the model, and this without an expensively- 
constructed apparatus Various other speakers having been 
heard, and Mı Fioude having briefly replied, so far as there was 
anything to reply to, the meeting adjourned until the next 
evening 

On the members assembling on Friday evening, the 3rd. 
inst , the president, Dr Anderson, again occupied the chair, and 
Mr Matthews’s paper on the Southampton waterworks was read 
This contribution is interesting, as it describes what we @uder- 
stand 1s the largest water softening plant yet installed The 
quantity of water that can be satisfactonly dealt with is 
from 21 to 2 milhon gallons per day of 24 hours Of 
course the principle of softening hard water by lime is very far 
from new, but it has made slow progress, m spite of the vast 
quantities of hard water, otherwise unobyectionable, that thereare 
in the chalky southern half of ourisland This limited applica- 
tion of a means whereby a bad water in one respect can be made 
a good one in all respects does not appear, to judge by the pro- 
ceedings of last Friday, to spring from any inherent defect in 
the system—beyond that which would anse from the disposal of 
the refuse lime in crowded cities—but rather from the careless- 
ness of public authorities and water-supplying companies to 
the wants and comforts of the people at large 

The meeting terminated with the usual votes of thanks, the 
President announcing that the summer meeting would be held 
this year at Middlesborough on Tuesday, August 1, and the 
following days * 





THE SEVEN IMAGES OF THE HUMAN EYE 


T is well known that in the human eye, besides the refracted 
image, which serves the purposes of vision, there are formed 
three reflected images known under the name of ‘‘ Purkinye’s 
mages” M Tcherning has discovered three additional ones, 
so that the total niml er 1s brought up to seven 1 
In its passage into the inte1101 of the eye each ray of light has 
to pass through the cornea, the aqueous humour, the crystalline 
lens, and the vitreous humour before finally arriving at the 
retina At the surface of each of these constituents the ray 1s 
hable to be partially reflected, thus giving rise to four reflected 
images These were all seen and described by Purkinje at the 
beginning of the century, but only three were observed by 
Helmheltz and others These three can be easily observed by 
two persons on holding a hghted match between their eyes, and 
moving it about so that the reflections seem to come from the 
pupil] One of them, that reflected by the front of the cornea, 
14 much brighter than the two others, which are formed by the 
ont surfaces of the crystalline and the vitreous humour respec- 
ively The fourth image 1s due to reflection from the posterior 
surface of the cornea 1t may be discovered by careful observa- 
uon of the bughtest image by means of a magnifying glass As 


1 See Seances de la Socteté Française de Physique, Avril-Novembre, 
1892 
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1t approaches the border of the pupil, and especially as 1t passes 
on to the iris, 1t 18 seen to be accompanied by a small, pale, but 
well-defined image, which always lies between the first im&ge 
and the centre ofthe pupil, the distance between them decreas- 
ing as they mové@towards the centre, where they finally coincide 
By means of the ophthalmophakometer—an instrument consist- 
ing of three incandescent lamps and a telescope arranged on an 
arc of 86 cm radius—it was found possible to measure the radM 
of curvature of all the reflecting surfaces The foci of the two 
reflectirg surfaces of the cornea were found to coincide, a fact 
which accounts for the coincidence of the two corresponding 
images at the centre of the pupil, and for Helmholtz’s failure of 
finding the fainter one 
* It 1s evident that since the light reflected from the successive 
surfaces does not fall upon the retina, it 1s lost for visual pur? 
poses But a comparison of the percentages of loss in the case 
of the eye, and in that of a simple lens tells greatly ın favour of 
the former as an optical instrument In the eye the percentage 
of useful hght 1s 97, n a simple lens 92, and fn a eompound 
optical instrument corgespondingly less But the liglet reflected 
by any of the internal surfaces 1s also liable to be reflected back 
into the eye or the optical mstrument, with the effect of super- 
imposing a more or less faint patch of hght upon the image on 
the retina This 1s termed the noxious light (dumzère nursibie) 
by M YVcherning Ina simple lens this amounts to 4 per cent , 
whilst in the eye ıt ıs as low as o G02 percent But faint as ıt 
1s, 1t 1s capable of giving rise to two light impressions due to 
double reflection, one at least of which has been actually 
observed ın the human eye ‘‘ The easiest way of observing it,” 
says M Tcherning, ‘‘1s to look straight forwards 1n a dark room, 
holding a lighted candle in the hand about 20 cm from the line 
of vision On moving the candle gently from side to side a pale 
image of the flame ıs seen on the opposite side of the line of 
vision, distinct enough to show that it 1s inverted , ıt moves 
symmetrically to the candle with respect to the line of vision 
The rays which form this mage have undergone, besides several 
refractions, two reflections, one at the posterior surface of the 
crystalline and another at the front surface of the cornea ” 
Another image was expected to be formed by a similar reflec- 
tion at the anterior surface of the crystalline It was found in 
an artificaleye, but not in the human sense-organ However, 
an easy calculation of the optical system of the eye eapla‘ns this 
circumstance The focus of the reflected raya 1s very near the 
ciystalline lens itself, so that they must be much dispersed by 
the tıme they reach the retina To enable the image to be 
formed on the retina, the object would have to lie between the 
cornea and the crystalline, but on attemptiog to form a luminous 
point at that place by optical means it is found that the ‘‘useful 
rays ” fillthe eye to such an extent as to render everything else 
invisible 

It 1s found that different eyes differ ın their capacity of seeing 
the first of the two additional subjective images  Short-sighted. 
people find ıt very mdistinct unless the candée ıs held close to 
the eye, or convex glasses are used As the maker of optical 
Instruments utilises the accessory mages for testing the degree 
of polish and the accurate centreing of the lenses, so the 
physician 1s enabled to make valuable inferences from them as 
to the structure and condition of the eye he 1s examining, and 
the additional images discovered by M Tcherning appear to 
be of considerable physiological importance E kK F a’A 
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A BOTANIST’S VACATION IN THE 
HAWAIIAN ISLANDS 


SOME weeks ago we reprinted from the Botanical Gazette 
(Indiana) a part of the first instalment of Prof D. H 
Campbell’s interesting account of his vacation in the Hawauan 
Islands The following 1s the chief portion of the second and 
concluding instalment, published ın the January number — 


Beside visiting the isle of Oahu, I made short trips to the 
islands of Hawan and Kauai The former, the largest of the 
group, and the only one where volcanic action is still gong 
on, is reached by steamer in about thirty-six hours from Ho 
olulu On the way, the islands of Molokai, Lana, and Mau 
arç passed The first, a barren-looking and forbidding spot, 
1s the location of the leper settlement, to which all persons 
ee with leprosy are sent as soon as their condition becomes 

nown 
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Mau, the largest of the islands nxt to Hawau, consists of 
two portions connected by a narrow isthmus The whole 
eastern half 1$ nothing more noi less thai the body of an m- 
mense extmet volcano, ten thousand feet high, and with a 
crater nearly ten miles across The ottftr end of the island ıs 
an older formation This island is said to be very interesting 
botanically , but, nfortunately, my time did not permit me to 
visit elt 

Very soor® after sighting May, the three great mountain 
masses of Hawan began to loom up The day was clear, and 
the whdle formation of the island became visible. It consists 
of three great volcanic eones, of which only one 1s now active 
The highest summit, Mauna Kea, 1s nearly 14,000 feet above 
the level of the sea, the next, Mauna Loa, lacks but a few 
hundred fegt of this, yet so great ıs the breadth of these 
masses that one fails to realise their immense height Our 
first landing was at Mahukona, on the leeward side of the 
island, a most forlorn expanse of bare lava with scarcely a 
trace of vegetation, except a few unhappy-looking algaroba 
trees Planted about*the straggling bmlgings that constituted the 
hamlet 

sWe lay all day at this inhospitable station, not gettmg away 
until evening A beautiful sunset and a fine glimpse of the 
peak of Mauna Kea glowing with the last rays of the sun, form 
my most pleasant recollectigas of this d€solate place 

What a change the next morning! On awakening we found 
ourselves entering the harbour ot Hilo Here everything 1s 
as green as can be imagined, and luxuriant vegetation comes 
down to the very ocean’s edge The town 1s built on a bay 
fringed with cocoa-nut trees and embowered in a wealth of 
tropical vegetation Owing to the great annual rainfall 
(about 180 inches), as well as to the fact that Hawaun 1s the 
most southerly of the islands, the vegetation here is the most 
luxuriant and tropical found in the whole group I remained in 
Hilo fos six days and collected some most interesting specimens 
Through the kindness of Mr Hitchcock of Hilo, I was enabled 

¿t0 spend the night at his camp in the woods near the town, and 
the greater part of two days collecting i the vicinity The 
forest here 1s most interesting Mr Hitchcock was starting a 
coffe® plantation and has cut trails through the woods in several 
directions, so that collecting was very convenient There 1s 
great danger of slosing one’s self in these woods where there are 
no trails, as much of the forest is an almost impassable jungle 

In these moist forests ferns and mosses luxuriate, and every 
trunk and log ıs closely draped with those beautiful growths 

Flowers are almost entirely wanting, a fact repeatedly observed 
by collectors in tropical forests I saw here fully developed 
specimens of tree-ferns The finest of these were species of 
Cibottum Many had trunks from fifteen to twenty teet high, 
and some must have been fully thirty The most beautiful were 
some with trurks ten to fifteen feet high, as these were more 
symmetrical and had finer fronds than the taller ones I meas- 
ured the leaves of one that had fallen over, and roughly esti- 
mated the length as eighteen feet I have no doubt that 
specimens fully twenty feet long could be found These giant 
fronds, arching high over one’s head as one rides on horseback 
under them, present a sight at once unique and beautiful 

Growing upon the trunks of these ferns were many epiphytic 
species, the most peculiar of which was Ophzoglossum pendulum, 
with long stiap-shaped leaves, a foot or two long, and a spike 
of sporangia scmetimes six inches long Exquisite species of 
Hymenophyllum and Trichomanes, the most ethereal of all the 
fern tribes, with almost transparent, filmy leaves, were common, 
sometimes completely enveloping the trunks of the trees Of the 
terrestrial ferns, which abounded everywhere, two were espe- 
cially notable as, representing groups unknown ın the United 
States One of these, Glechenza dichotoma, forms extensive 
thickets on the sorders of the forest, and in the Hilo district 
extends down almost to the sea-level The other, Jfarathea 
Douglasit, a very large fern with leaves eight to ten feet long in 
well grown specimens, has fleshy dark green leaves, and thick 
stipules sheathing the base of the leaf-stalks Several species 
of Lycopodium and Selaginella were common, and a good 
variety of mosses and liverworts, In these forests wild bananas 
are common, and most magnificent plants they are Sheltered 
from the wind, the superb great leaves develop to their full size, 
without being torn in the least, and the whole plant 1s a study 
of beautiful form and colour 

Coffee 1s being extensively planted in this region as well as 
upon the lee side of the island, and as the quality of the berry 
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1s exceptionally fine, this promises soon to be a leading industry | The variety of trees, as well as other phænogams, 1s much 


in the islands A 

About Hilo espectally, but common also els@where, was a 
very conspicuous black, fungus, that covered the I€aves com- 
pletely ın many cases, and attacked indiscriminately a great 
variety of trees é 

From Hilo I proceeded to the volcano of Kilauea, some 
thirty miles distant, and about 4000 feet above the level of the 
sea As this volcano has so eften been the theme $f travellers’ 
descriptions I will not linger over it In the vicinity are many 
interesting plants, among them a species of Vaccinium with 
sub acid yellow and red berries something hhe cranberries 
These ‘“‘ohelo” berries are much esteemed, and are especially 
good when cooked Some two miles from’ the volcano is a 
superb grove of koa trees, the largest trees I saw gnywhere in 
the islands One of these standing alone, and with magnificent 
spread of branches, must have been ten feet in diamete. The 
road to the volcano hes for much of the way through a fine 
forest In the tower part the ohta trees were loaded with their 
beautiful crimson fruit, amd present a very Showy appearance 
Of flowers, the species of Ipomæa were the most conspicuous , 
but the scarlet fowei-bracts of Freycinetia were conspicuous &t 
times, for here this latter plant may often be seen running to 
the tops of the tallest trees 

The glory of this réad, howeve®, ıs the tree-ferns, which 
all along excite one’s admiration The carriage road 1s not 
yet completed, and about thirteen miles must be done on 
horseback Of this more than a mile 1s over a corduroy road 
made out of the trunks of ferns' Such a road, if not very 
durable, 1» yet very pleasant to horses As these trunks lay 
prostrate, in the damp atmosphere, most of them were 
aheady sending out new fronds, and in due couse of time 
the road will be fringed with a hedge of great fern-leaves 
Indeed, im some of the more open parts of the road farther 
down, where the ground 1s completely occupied by a smAl tree- 
fern growing in dense thickets, as these are grubbed out to make 
way for cultivation, their trunks aie piled up to form fences, and e 
soon sprout out so that they mahe a beautiful and close hedge of 
fern-leaves ° 

On leaving the volcano I went down on the other side of the 
island The rain being almost entirely intercepted by the 
mountains, this leeward side 1s very dry, and the ride to Punaluu, 
where we were to tak® the steamer, was not especially pleasant 
Vegetation is very scanty, and nothing particularly interesting 
was noted in tni» line ‘The soil on this side of the island, 
especially tn the district of Kona, 1s very fertile, and when water 
can be had, produces magnificent crops of all the tropical staples, 
pine apples, cocoa nuts, coffee, sugar, &c, all especially fine , 
and we feasted on these cocoa nuts and pire apples as we sailed 
along this picturesque, 1f somewhat barren, coast 

A short, flying trip was made to the Island of Kauai, the 
richest botanically of all the islands, as it 1s the oldest geologi- 
cally According to Hillebrand, not only ts the number of 
species larger than in the other islands, but the species are more 
specialised Here I saw several species of the curious woody 
Lobeliaceze, of which there are several genera that foim either 
shrubs or small tiees I saw several species of Cyanea, with 
stems six to eight feet high, with long leaves crowded at the top 
of the stem and many white or ptiphsh flowers, much like those 
of Lobelia, but somewhat larger and less open 

As in all the islands, there ıs on Kauai a great difference 
between the windwaid and leeward sides I drove for about 
thirty miles along the windward side of this island through some 
of the most beauttful scenery of all the islands Near the sea 
were rolling plains and hills, with here and there groves of Pan- 
danus and Hau—the latter a dense spreading small tree with 
large yellow hibiscus flowers—and at one point we urove through 
amagnificent grove of huku: trees, the finest I saw anywhere 
As we reached that part of the island which 1s most fully exposed 
to the moisture laden trade-winds, vegetation became extremely 
luxuriant, Numerous valleys with clear streams flowing down 
them, then bottoms given up to rice plantations, weie to be 
seen here, with the rice in all stages, from the young spears just 
standing above the water to golden-yellow patches of ripe grain 
At Hanalei, my destination, I found excellent accommodation 
and a delightful bathing beach, the Jatier especially attractive 
after a thirty five mile urive over dusty roads  Hanalé: 1s 
beautifully situated on a picturesque bay, with bold mountains 
using directly back ‘The next morning a native was hired to 
go with me into the woods, and the day was spent in collecting 
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greater here than ın Hawan , the ferns, also, were very fine 
Hete I obtamed a prize m a fine lot of the prothallia and young 
plants of Marattia, as well as some other intergsting, things 

Want of space forbids going into details, but no botanist 
visiting the islands can afford to miss Kauat 

In position, the Hawanan Islands are unique, being more 
i8olated than any other Mand of equal area upon the globe More 
than 2000 miles separates them from the mainland, and 1860 
mules from the nearest high islands OFf purely volcanic origin,® 
throwngip from an immense depth, they have always been thus 
isolate As might be expected, the flora 1s very peculiar, more 
so than in any other country According to Hillebrand, of 800 
species of spermaphytes and pteridgphytes that are strictly, 
fdigenous, 653, 01 75 percent, are endemic Taking out the 
pterido} hytes, the spermaphytes show over 81 per cent , and 
the dicotyledons over 85 per cent that are found only m this 

ro 

E For a&hprough study of this very curious flora, a long time 
would be wecessary, as many species aie extraoidinarily local, 
asd many of the most interesting localitfes are very difficult of 
access The islands differ extremely among themselves, and 
exhibit in a most Interesting manner the correspondence that 
exists between the var.ety and differentiation of forms and the 
ages of the islands The formation of the islands has proceeded 
from north to south, and Kauai, the northernmost of the large 
islands of the group, 1s also the oldest and much the richest 
boranically, especially as regards spermaphvtes , and, according 
to Hillebrand, the genera and species are more differentiated 
Hawan, the southernmost of the islands, ts much the poorest in 
forms, although in the Hilo district the conditions are most 
favourable for a luxuriant development of forms 

In the latter island is the last active volcano of the group, 
Mauna Loa, with its two craters, of which the well-known 
crater of Kilauea is the great sight of the islands, and weited 
constantly by tourists fiom all parts of the world 

A. few days after my return to Honolulu from Kauai, and sıx 
weeks from my first arrival there, I boarded the Monowar, the 
through Australian steamer bound for San Francisco, which 
was reached in due season after an uneventful passage And so 
ended my first trip to the tropics 





INSTRUMENTS FOR THE EARTHQUARE 
LABORATORYAT THE CHICAGO £XPOSITION 
THE fust earthquake instrument ever invented, a drawing of 

which 1s shown on the wall, 15 1n all probability that of 
Chōkô, dating from the year AD 132 [he first instrament 
used for keeping systematic records in Japan was Palmiert’s 
modification of the contrivance sketched vut by the late Robert 
Mallet Since this not only have all forms of seismographs and 
seismoscopes employed in Lurope and America been employed, 
but many special forms have been designed in Japan, with the 
result that 1ather than Japan borrowing from Europe and 
America, these countries are using inventions which had their 
originin Japan A few of hese instruments are exhibited in 
this laboratory The main feature in their construction 1s that 
they all work fiom “ steady ponts,” and for small earthquakes 
at least, we can say with confidence that the diagrams they yield 
are absolute measyrements of the earth’s motion From diagrams 
witten on stationary plates we know the extent and the direction 
of the principal vibrations 1n a shock, but when the movements 
are recorded on a moving surface, we know the period or the 
rapidity with which the movements follow each other From 
these latter diagrams the acceleration or suddenness of move- 
ments may be calculated, and the factors given to engineers 
enabling them to construct to resist known forces, rather 
than simply building strongly because an earthquake ıs strong 


INSTRUMENTS EXHIBITED 


I Sesmogiaph writing on a glass dise —Here we have hori- 
zontal pendulums writing the earth’s mouon as two rectangular 
joneonents on the surface of a smoked glass plate The vertical 

onon Is given by a verucal spring levei seismograph The 
rate at which the plate revolves 1» accurately marked by an 
electrical time ticker The movements of the latter are governed 
py a pendulum swinging across and making contacts with a 
small vessel of mercury > 
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The revolving plate 1s kept m motion by clockwork, whichis 
set in motion by an electric seismoscope. (See No 8 ) 

2 Sersmograph writing on a drum —In this instrument ethe 
record 1s wytten on a band of paper, the diagram being less 
difficult to interpret because it is written to the right and left of 
a straight line and not round a circle 

3 Sessmograph writing on a band of paper —In this tnstru- 
ment not only is the diagram written along a straigh: line bet 
itis written with pencil,—the trouble of handling smoked paper 

ebeing therefore avoided When the earthquake ceases, the drum 
ceases to revolve, but if a second or third earthquake should 
occur, it 1s again set in motion By this meansa Series of 
earthquakes may be recorded, the resetting of the instrument 
being automatic 

4 Sesmograph without multiplying levers —This mstrumenk 
1s tended to reford Jarge motions, the horizontal levers not 
being prolonged beyond the steady ponts to multiply the motion 
For large earthquakes, when the ground js thrown into wave- 
lke undulations, special instraaments which measure tigting are 
employed . 

5 Duplex pendulum sewismograph —In this case a steady 
point 1s obtained by controlling the motion of an ordinary 
pendulum with an inverted pendulum The record consists of 
a series of superimposed curves written on a smoked glass plate 

6 Mantelpiece setsmomietes —This 1s intended for the use of 
those who simply wish to know the direction and extent of 
motion as recorded at their own house. It 1s a form of duplex 
pendulum, and it gives absolute measurements for small dis- 
placements 

7 Tromometer —This 1s one form of an instrument which 1s 
used to record movements which are common to all countries, 
called earth tremors Every five minutes, by clockwork contacts 
and an induction coil, sparks are discharged from the end of the 
long pointer to perforate the bands of paper which are slowly 
moving across the brass table If the pointer is at rest, then a 
serie of holes are made following each other ın a straight line, 
but if it 1s moving, the bands of paper are perfora:ed m all 
directions round what would be the normal jine of perforations 

The earth movements which cause these disturbances are 
apparently Jong surface undulations of the earth’s crust, in form 
not unlike the swell upon the ocean 

A more satisfactory method of recording these motions, which 
has been used for the last two years, 1s by a continuous photo- 
graph of a ray of light reflected from a small mirror attached to 
a small but extremely ight horizontal pendulum 

8 Electitcal contact maker —These mstruments are delicate 
seismoscopes, which on the slightest disturbance close an 
electric circuit, which, actuatmg electric magnets, set free the 
machinery driving the recording surfaces on which diagrams 
are written 

9 Clock —At the time of an earthquake the dial of tnis clock 
moves quickly back and forth and receives on its surface three 
dots from the inkpads on its fingers It tpus records hours, 
minutes, and seconds, without being stopped 

10 Model of an earthquake —The bent wires represent the 
path traced by an earth particle at the time of the earthquake of 
January 15, 1887 The numbers indicate successive seconds 
This model was made by Prof S Sekiya 

1I Safety lamps —These are lamps which if overturned are 

sat once extinguished One of these 1s a European invention 
and the other Japanese 

12 ictus es —The pictures on the walls show the effects of 
the Great Earthquake of October 28, 1891, the devastation 
following the Eruption of Bandaisan ın 1887, and several of the 
more important volcanoes in Japan They were made by Prof 
W XK Burton JOEN MILNE, F OMORI 

Seismological Laboratory, eo University of Japan, 

Tokio 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —Last Term the Board of Faculty of Natural 
Science recommended that an honour exammation ın Natural 
Science should be instituted, bearing the same relation to the 
Final School that Moderations bear to the Final School of 
Literae Humaniores The recommendation of the Board was 
not unanimous, and on the matter coming before the Hebdo- 
madal Council last week, 1t was put aside on the ground of want 
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of unanimity among the various sci@ntific departments - ‘I here 
was much to be said both for and against the proposed examina- 
tion It weuld probably have raised fhe standard of the 
chemical aad physical work done by biologists, but would have 
forced an additional subject on the Ghemists and physicists, 
which they were very unwilling to assent to 


CAMBRIDGE —fhe Adams Prize has been awarded to Prof 
J Poynting, F RS, late Fellow of Trinity College, for a 
memoir on ®&he methods of determining the absolute and 
relative value of gravitation and the mean density of the earth 

The Professor of Pathology (Mr Rov) gives notice that on 
Thursday, February 9,% lecture and demonstration will be given 
by Dr Hafkine, of the Pasteur Institute, on his method of 
conferring immunity against Astatic cholera The lecture will 
be delivered at the Pathological Laboratory at 4 30, and willbe 
open to members of the University 
* The office of Esquire Bedell has been rendered vacant by the 
death of Mr F C Wace, a distinguished mathematician, 
formerly Fellow and Lecturer in Mathematics at St John’s 
College, and thrice” elected Mayor of the Borough of Cambridge 





SCIENTIFIC SERIALS 


Weedemann’s Annalen ggi Physik wud Chemie, No 1 — 
Essay towards an extension of Maxwell’s Theory, by Hermann 
Ebert The author obtains expressions for dispersion and 
absorption of waves of the order of light-waves analogous to 
those obtained by Goldhammer, and shows that they may be 
derived from Maxwell’s fundamental conceptions by applying 
them to the case of rapidly changing displacements —A new 
kind of magnetic and electric measuring apparatus, by G 
Quincke These are made of glass, ebonite, and wood No 
screws are used in their construction, and they are claimed to 
cost a genth of the price of ordinary instruments, with equal 
accuracy In each of them the needles are suspended at the 
hollow centre of a vertical circular glass disc —-On a null 
“method for measuring the dielectric constants of conducting 
liquids, by Friedrich Heerwagen —On a phenomenon analogous 
to Newton’s rings observed during the j assage of Hertz electric 
plane waves through plane parallel metal plates, by Ludwig 
Boltzmann The author removes an apparent contradiction 
between Maxwell’s theory and Hertz’s qpservation that even 
excessively thin metal plates do not transmit electric waves a 
few decimetres long, by showing that this ıs not due to absorp- 
tion, but to the limiting conditions at the surfaces of separation 
deducible from Maxwell’s formule —On a medium whose 
mechanical properties lead to the equations propounded 
by Maxwell for electromagnetism, by L Boltzmann —On 
some questions concerning Maxwell’s theory of electricity, by L 
Boltzmann —The index of refraction of electric rays in alcohol, 
by H O G Ellnger —On the electrification of air in glow 
and brush discharges, by Ad Heydweiler —On the calculation 
of magneto optic phenomena, by P Drude —Spectra of 
aluminium, indium, and thalhum, by H Kayser and C Runge 
-—On the infra-red spectra of the alkahes, by H Kayser and 
C Runge A criticism of Benjamin Snow’s work on the same 
subject Investigations concerning interior conduction of heat, 
by Richard Wachsmuth —On the absolute value of the thermal 
conductivity ofair, by A Winkelmann —On a modification of 
the transpiration method suitable for the investigation of very 
viscous liquids, by C Brodmann Thesubstance was made to 
pass from a funnel-shaped reservoir through a capillary tube 
mto a beaker standing on one pan of achemical balance The 
time was noted at which the amount of liquid passed into the 
beaker was large enough to overcome the counterpoise in the other 
pan, and to disturb the equilibrium, and further small weights 
were added and similarly dealt with The temperature was 
kept constant by a sptral water pipe and felt jacket, and local 
differences and variations of level and buoyancy were corrected 
for The liquid experimented upon was glycerine, and the 
temperature curves were hyperbolas —-Notes on M Cantor's 
thesis on capillary constants, by Th Lohnstein —Note on the 
purification of mercury, by W Jaeger 


Notes from the Leyden Museum —Of volume xiv numbers 
t and 2 were published in Apni, and numbers 3 and 4 in July 
last Edited by Dr F A Jentink, this volume contains 282 
pages and ten plates Thenotes on Mammals are , by the editor 
on Semnopithecus pyri hus, Horsfield , and on Pithectr_melan- 
uus, S Muller (Pis 3and4) In volume xu Dr Jentink, 
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p 22% gave a note aboutahis latter very rare, nearly forgotten, 
and often misunderstood little rodent, figured by Alfred Duvaucel 
in F Cuvier’s great*work, the ‘‘ Histoire Naturelle des Mam- 
muferes ” Cuvier could give no indication of its siae, nor of its 
native country, guessing that ‘‘qu’1l est originaire des provinces 
du Nord de Bengale, sı ce mest des parties occidentales de Su- 
matra” Dr S Muller, in 1834, obtained ® specimen in Java, 
to the northern side of Mount Gede, and named the spgcies 
This, and another specimen from Sumatra (alsagcollected by 
Muller) are both in the Leyden Museum as stuffed specimens 
The skulls of these two specimens were detected in the Leyden 
Museum by Oldfield Thomas, and wera included by Jentmk in 
his catalogue of 1887, though with a query But all doubt on the 
subject was removed at the date of this paper, and now the 
animal has been taken alive by Mr J D Pasteur on the north- 
ern slope of the Goenong Gedeh, Java, an accedant of which 
capture 1s given in a very graphic translation of a letter to De 
Jentink On birds there are papers by J Buttikofer on the 
specimens of the genus Tatare in the Museum, on the specific 
value of Levaillant’s ‘‘ lraquet Commandetr,” and on the col- 
lections of birds sent by the late A T Demery from the Suly- 
mah river, West Africa, pp 13-30 In this last paper 96 spe@es 
are recorded, ten of which are new to Liberia, on Bats acho- 
stomus poltolophus,n sp from W Sumatra, by Ernst Hartert , 
on a weaver finch from Sumatra gand on a collection of birds 
from the islands of Flores, Sumba, and Rotti, by J Burtikofer , 
and on the birds of Sumba, by A B Meyer About fish there 
is a note by Dr Th W van Lidth de Jeude on Oy thragor iscus 
nasus, Ranzant, which had been washed ashore in November, 
1891, at Callantsoog A figure fiom a photograph is given — 
M sSchepman describes a number of Janc and fresh water mol- 
lusca from Soemba, Timor, and other East Indian islands, 
several new species are diagnosed —-Dr J G de Man continues 
his Carcinological studies m the Leyden Museum, and in No 6 
describes several new species which are figurea Awery ım- 
portant contribution to our knowledge of the echmoderms 18 
made by Dr Clemens Hartlaub’s pape: on the species and 
structure of the hard parts in Culcita , nine species are carefully 
described, their geographical cistribution is fiven, Caleta grex, 
MT, 1s figured from a photograph, and a fairly complete 
bibliography is appended The iest of the papers are descrip- 
tions of new forms of insects 

No 1 of vol xw, dated as January, 1893, but published 
October 30 last, contains a review of the genus Rhipidura, with 
an enumeration of the specimens in the Leyden Museum A key 
to the 75 species now known 1s given—five are described for the 
first ume M E Buchner has a note on the occurrence of 
Mellovoi a tndica, Kerr, m the Tians Caspian district, on two 
supposed new species of Pentadactylus, by M Schepman There 
are also several papers on new forms of insects 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, January 26 —‘‘On the Three Bar Motion 
of Watt” By Wiliam Biennand Communicated by C B 
Clarke, F RS 


“Further Researches in Connection with the Metallurgy 
of Bismuth” By Edward Matthey, FSA, FCS, Assoc 
Roy Sch Mines Communicated by SirG G Stokes, Bart , 

Paper IV —‘* Bismuth, its Separation from Arsenic ’—In 
melting large quantities of bismuth contrining arsenic it was 
found that the surface of the metal being exposed to the air 
arsenical fumes appeared, and that as the temperature of the 
metal was raised the arsenic came off in dense white fumes 
{A 03) An alloy of bismuth containing o 65 per cent of 
arsenic was carefully operated upon and freed from the whole of 
its arsenical contents, the temperatures being noted at which the 
separation takes place When raised to a temperature of 513°C 
and maintained at this for a short period, the bismuth was 
found to be absolutely free from arsenic 

Paper V ‘** Bismuth, its Separation from Antimony ?— 
Whilst engaged in fusing some 400 or 500 kilogrammes of bis- 
muth containing antimony it was noticed that a peculiar oiy 
film formed on the surface of the alloy, which on being removed 
and tested was found to contain a considerable percentage of 
antimony By continuing tne operation and removing the film 
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from time to ture as it formed, the melted metal became bright, 
dhd was then found to be perfectly free from anumony A 
quantity of about 350 kilogrammes of bismuth contaming o 80 
per cent of antimony was melted and the temperature observed 
at which the antumony separated as described* By maintaining 
a constant temperature of 458°C the whole “of the antimony 
separated, leaving the bismuth free from any trace of this metal 
The temperatures were getermimed by the pyrometer of M H 
le Chatelier 


Physical Society, January 13 —Prof G F Fitzgerald; 
F R S, Piesident, in the chair —Mr F W Sanderson read a 
paper Si: science teaching In this communication the author 
considers the methods of teaching physical sctence, and remarks 
that othe: sciences may best be treated in some different manner , 
Whe method recommended 1s one found suitable in public schools 
where boys may remain till about the age of fineteen In ele- 
mentary and secondary schools modification would be necessary 
with a view to making ıt more immediately useful, whilst in 
univers#y and t@chnical colleges ether methods might be prefer- 
able The object of his public school method was to make 
physical science a definite means of edueation, rather than to 
produce skilled physicists Certain mathematical subjects, such 
as arithmetic, geometry, and algebra, should be taught before 
physics 1s begun, and taught in such a way as to aid subsequent 
physical work In teaching arithmetic 1t 1s deemed desirable to 
distinguish between the science and the art of it, and to have 
separate hours for instruction ın each The subjects included in 
each part are described ın some detailin the paper No exist- 
ing auithmetic satisfies the author’s requirements Geometry 
1s considered of the first importance , practical geometry and 
the use of instruments forming the best introduction to the 
subject It 1s recommended that the elementary part be taught 
by the mathematicnl maste: with a view to formal geometry, e g 
Euclid As most practical geometries consist of isolated con- 
structions they are useless for teaching the subject in a scigntific 
manner A number of problems suitable for a graduated intro- 
ductory course are given After elementary geometiy, mensura- 
tuon may be taken up with advantage, the facts being verified by 
drawing to scale, measuring, or by weighing, but no rules being 
given Trigonometry of one angle may then be commenced 
Here also free use should be made of the drawing board, each 
pupil finding the sines, cosines, and tangents of angles by draw- 
ing and measurement, and making tables Quite independent 
of the mathematical class the author has been in the habit of 
cairying boys on the engineering side through a course of 
graphical analytical geometry, ın which they draw straight hnes 
and the quadratic curves, &c ,from their equations, solve srmul- 
taneous linear equations, quadratics, cubics, &c Other 
geometrical constructions follow The subject as to what 
branches of science should he taught in the different departments 
of a school is then considered, and schemes are given for the 
classical, modern and commercial, science, and engineering sides 
Some general prynciples which have been kept in view in 
arranging the physical teaching are next described Inthe first 
place the fundamental experiments and observations on which 
each, scientific law 1s based are explained to the pupils, and 
when possible the experiments are performed by the boys in the 
laboratory Secondly, from the exp.riments the laws are stated 
as precisely as possible, the form of statement depending on the 
knowledge possessed hy the class The problem of expressing 
a law mathematically from its most fundamental statement 1s 
then fully consideaed Thirdly, mathematical deductions from the 
laws are followed out, and the pupils perform expertments to 
verify the results, and thus confirm the laws Fourthly, a 
course of exact physical measurements 1s given, which includes 
mensuration, hydrostatics, mechanics, sound, heat, electricity, 
and light A first and second year’s course 1s arranged in each 
subject, and in both years all the boys work the same experiment 
atthe same time This necessitates multiplication of apparatus, 
but being of a simple character in the lower forms where the 
pupils are numerous itis not prohibitive It 1s also stated that 
boys get better results with comparatively rough apparatus, if 
large, than with delicate and expensive instiuments A bout half 
the time devoted to physics 1s spent in the laboratory 
Mathematics is introduced, as far as can be done without 
@straining the pupils too much, and with young classes appeal ıs 
made to experiment where the strictly logical argument wquld 
be difficult to follow Instead of teaching the applications of 
science as done 1n some technical schools, the author’s method 
1s to teach pure science, and let the applications come in as 
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illustrations At the end of the paper detailed lists of expert- 
ments for practical courses in electricity and optics are givef? 
Samples of the apparatus used were exhibited at the meeting, 
those for optics being particularly simple and ingentous — 
Prof A M Worthington said his experiente led him to a 
very hearty agreement with Mr Sanderson on all essential 
points, and he thought there was now a close agieement amongst 
teachers as to the best methods He therefore wished to ask, 
Had not the time now come at which the Physical Society might 
usefully endeavour to exert direct influence on science teach- 
ing? As the scientific instruction of a person who intends 
following a scientific calling 1s generally divided intomstages, 
and conducted ın different places under different teachers, he 
thought ıt was desirable that those in charge of his training at 
‘each stage should say up #o what point his instruction should b 

carried before he reaches them Other matters in which the 
society might do useful work were (1) reporting on text- 
books and condemning the bad ones, and (2) furthering. the 
adoption of the decimal system, At present, ke said, an eħor- 
mous eatension in the teachfhg of physical science? is taking 
place, and it seemed within the power of the Physifal Society 
to place itself at the head of the movement Another pourft 
which required to be settled was the relative importance of 
physics and chemistry at different stages of a student’s education 

—Mr L Cumming agreed with the general principles laid 
down by Mr Sanderson In attempting to carry out such 
schemes numerous difficulties presented themselves, especially 
where the science master had not control over the subdivision 
of the boys? time He had tried teaching the science of arıth- 
metic to boys in the lower forms, but the results were not 
encouraging, for he foand very few who could do much 1m it 
They seemed to devote themselves much more readily to con- 
crete problems and the art of mantpulation of rules Graphical 
statics was very valuable Asregards experimental lectures, he 
believed them to be very important, especially m junior classes 

For «cholarship boys a different method had been tried with 
success Instead of performing lengthy experiments completely 
before the class, the essential parts were gone over, and for the 
minor points the results obtained ın experiments made before or 
after the lecture were given, so that all the data for reducing 
the results were to hand This saved considerable time He 
had hoped Mr Sanderson would say something about the 
side rule, and wished to learn his opinions on its use 

—Dr Stoney said he was very much struck with the methods 
of teaching brought forward by Mr Sanderson, and remarked 
that his own work would have been considerably lightened 1f 
such a scheme had been developed many years ago Experi- 
mental methods were very valuable, provided the inaccuracies 
of measurement be kept in view Plotting curves was also very 
instructive, and might be made a means of furnishing the 
fundamental notions in the differential and integral calculus 
As to the introduction of chemistry, his experience went to 
show that this should be done at an early age Dynamics should 
also be begun early-~Mr W B Croft thought that if the 
Society did make rules to regulate the teaching of physical 
science, these rules should not be too strict, for the ages and 
aims of boys might differ widely At Winchester the science 
teaching was carried out on the lines recommended by a 
committee of the Royal Society appointed to consider the 
subject (Leaflets showing the scheme adopted were here 
distributed to members) The object of the scheme was not 
merely to make science a means of education, but an 
mtegral part of the education of the pupils” He also made 
a pomt of keeping the lecture experiments up to date — 
Mr Rentoul said dynamics should not be taught as a mathe- 
matical subject, but experimentally He thought it of the 
first importance that boys should learn how to find out facts 
for themselves, and for this practical work was essential 
—-Prof Ayrton remarked that the conditions under which 
science was taught differed in different places He himself 
taught with the object of enabling the persons under instruc- 
tion to improve the industry For this purpose he believed the 
analytical method more suitable than the synthetical one advo- 
cated by Mr Sanderson It also had the advantage of being 
more scientific, for ıt was more natural, being, 1n fact, that used 
by children from birth, for they had no other means of learnin 

the nature and propertiés of their surroundings In his first 
year’s technical course the work was synthetical, whilst in the 
third year the students, having analysed existing apparatus, were 
taught to devise new or improved forms, and hence the work 
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became more synthetical--Mr ® J Smith said it was 
important that students be taught to measure by the balance, 
micrometer, gpherometer, and as soon af possible He also 
inquired hqw far Mr Sanderson's pupils could help themselves 
in making the apparatus required for tle simple experiments 
—Dr Gladstone agreed with many points in the paper Lately 
he had had to do wath schemes for improving the teaching in 
elementary schools Children were naturally philosophers, but 
at present their curiosity was considered objectionable and 
sternly repressed Efforts were fow being made to alter this 
state of.things Kindergarten classes ın infant schools were a 
step in the right directjon It was very difficult to introduce 
analogous methods in the higher standards, but natural science 
had now obtained g footing Although the methods of teach- 
ing adopted might be those suitable for pure science, care 
should be taken to put im practical illustrations, for when sutt- 
ably chosen they are sources ‘of great interest to children —Mr 
Sanderson, tn reply, said the shde rule was used throughout the 
course Mechanis was taught by actual machines, such as 
pulley, blocks, screw jacks, &c The boys made some apparatus, 
but to make all would require too much time —-The President, 
when proposing a vote of thanks to the author of the paper, 
said that in Ireland the opinion that boys and girls cannot be 
taught science greatly predominated They found considerable 
difficulty in getting any contynuation of she kindergarten teach- 
ing sanctioned Possibly drawing might be allowed, but this 
seemed all they could hope for at present He wished to 
emphasise the fact that ın such schools the object was education, 
and practical applications of science were not important except 
in so far as 1t created an interest ın the subjects At present 
scientific teaching was m an experimental stage, and as in other 
things, progress is made by trial and error Many different 
methods were being tried, and it was important to know which 
were successful and which failures He thought the Physical 
Society might be useful in collecting information on the sub- 
ject by issuing a circular of questions to science teachers, and 
subsequently drawing up a report on the subject 


* Royal Microscopical Society, December 21 —Dr R 
Braithwaite, Presifent, in the chair —A fter the formal business 
necestary to be done at the meeting preceding the annual meet- 
ing, the Society adjourned as a mark of respect to the lately 
deceased Sir Richard Owen, K C B , the first president of the 
Society ° 

January 18 —Dr R Brathwaite, President, in the chair — 
This being the annual meeting the President gave an address 
on the development of mosses and sphagnums, illustrating his 
subject with drawings and slides under microscopes 1n the room 
—On the Rev Canon Carr proposing, and Mr W T Suffolk 
seconding, a hearty vote of thanks was given to the President 
for his interesting address —The annual report and the treasuret’s 
statement of accounts having been read and adopted, the fol- 
lowing were elected as officers and council for the en-umg year 
—President Mr A D Michael, Vice-Presidents Dr R 
Bratthwaite, Mr F Crisp, Mr James Glatsher, and Prof 
Charles Stewart , Treasurer Mr W T Suffolk, Secretaries 
Prof F Jeffrey Bell, Dr W H Dalhinger , Ordinary Members . 
Dr Lionel S Beale, Mr A W Bennett, Rev Canon Carr, 
Mr E Dadswell, Mr C Haughton Gill, Dr R G Hebb, 
Mr G C Karop, Mr E M Nelson, Mr T H Powell, Prof 
Urban Pritchard, Mr F H Ward,and Mr T Charters White 


‘ OXFORD ? 

University Junior Scientific Club, Febinary r, —The Pie- 
sident in the chair —-At the conclusion of private business Mr 

E Marsh gave an exhibit of some products of the electric 
furnace He had brought for the inspection of the club some 
specimens, from M Moissan’s laboratory, of fused lime and uran- 
1um reduced from the oxide He explained the construction of 
the furnace, and the methods of using ıt and of obtaining the 
temperature of thearc He further commented on M Berthelot’s 
views as to the limit of temperature of the furnace, pointing out 
that the maximum value was that of the temperature of vapor- 
isation of carbon, and that in all cases this was obtained. After 
a short discussion Mr F Finn, who has just returned from 
Africa on a worm-hunting expedition, described the incidents of 
his journey His remarks were illustrated by a number of 
lantern slides showing scenes on the coast, chiefly at Mombasa 
and Zanzibar His first stay was at Lamu, where he did not 
get any worms, the natives misunderstanding his signs and bring- 
ing bones He described his impressions of Zanzibar at some 
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length, being agreeably surprised at the place Near here he 
obtained several reptiles and bird, which are now in the Zoo- 
logical Gardens Mis chief collection was madest Mombasa, 
however He speaks very highly of the hospitayty of the 
Eurnpeans on that coast*—Mr F G Fiemantle read a paper 
on Elermaphroditism, confining his attention to human beings 
He divided his subject into various classes, mnging from com- 
plete, or almost complete, neutrality of sex, to those cases where 
either male or female characteristics pi eponderatedy concluding 
with some cases of pure deception The paper was illustrated 
with diagrams, and a large number of cases were cited en sup- 
port of the statements made He showed that a perfect herma- 
phrodite both phystologically and anatomically could not exist, 
either the male or female characters prepogderating in every 
case After a short discussion the club adjourned until 
February 17 7 . 
CAMBRIDGE 

Philosophical Society, January 30 —Prof T McK Hughes, 
President, m the Char —Mr Bateson exhibited a dog’s skull, 
lent by Mr J Harrisor, of Northampton,*in which thetupper 
canines were bigeminous, each having two crowns both in 
the plane of the arcade —The following communicitions weee 
made —On a new fern fiom the coal measures, by Mr A C 
Seward The specimen described as a new species, Rachzop- 
teris Welhamsont, res@mbles m certain particulars the genus 
Myeloxylon, but possesses distinctive characters not previously 
recognised in fossil fern petioles Rachropterts Wellsamsont 
may be briefly described as a pet ole with scattered vascular 
bundles , those near the periphery appear to be rather collateral 
than concentric in structure, but the larger bundles have a more 
decided concentric arrangement of the xylem and phloem Each 
group of xylem elements 1s surrounded py a ring of small secre- 
tory canals The hypoderm is like that of Afyeloxylon, and 
gum (?) canals are abundantly distributed in the ground tissue 
On the intestinal movements of Daphnia, by Mr W B Hardy 
— On Urobilin, by A Eichholz, Emmanuel College 
In this communication a new method of urobilin extraction was 
desciibed, by which the pigment 1s preserved ın the state of® 
chromogen ‘The properties of urobilin ın formal and febrile 
urines were recapitulated im order to compare urohbilin wit the 
reduction products from bilirubin anc hematin The communi 
cation was then devoted to a description of experiments devised 
to settle the quest.onms to the po-sibility of artificial production 
of urobilin from bilrubin and heematin After pointing out how 
Maly’s hydrohilnubin differs from true urobilin, and how conse 
quently the identity of Hoppe Seyler’s and Neucki and Sieber’s 
urobilin from hematin reduction becomes doubtful, ıt was 
shown, In spre of statements to the contrary by McMunn and 
Le Nobel, that ıt 1s possible by complete reduction of both 
bihrubin and hematin to obtain substances in each case accu- 
rately resembling urobilin 

PARIS 

Academy of Sciences, January 30.—M de Lacaze-Duthiers 
in the chair —-On some objects made of copper of a very ancient 
date, discovered m the course of M Sarvec’s excavations in 
Chaldea, by M Berthelot M de Sarzec has unearthed some 
relics of the most ancient Chaldzean envilisation, which confirm 
M Berthelot’s views ás to the exi-tence of an age during which 
pure copper was used instead of bronze, the latter being imtro- 
duced after the rise of the conmerce in tn A fragment of a 
small votive figure, found among the foundations of an edifice 
more ancient than that of the King Our-Nina, was assayed for 
copper and chlorine by means of nitric acid It contained 
neither silver, bismuth, tin, antimony, zinc, nor magnesium , 
only traces of lead, arsenic, and sulphur, and 77 7 percent of 
copper, the bulk of the rest consisting of alkaline earthy cai- 
bonates and silica Its composition resembles that of the 
statuette of the Chaldean King Goudeah, and also that of the 
sceptre of the Egyptian King Pepi I , of the sixth dynasty, show- 
ing that ın those early times tin was not known ın the two most 
ancient homes of civiltation —On the diurnal variations of 
gravitation, by M Mascart <A barometric tube enclosing a 
column of mercury 4 zm in length, balanced by the pressure of 
hydrogen contained ın a lateral vessel, has been kept surrounded 
by earth for several years at the Parc Saint-Maur Observatory, 
only the short upper end emerging from the ground A 
study of the daily motions of the column by means of photo- 
graphic registration has recently, apart from the slow and steady 
changes due to inevitable differences of temperature, shown 
sudden variations lasting from 15 to 60 mmutes, which can hardly 
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be explained othei wise than as due to corresponding variations 
nfgravitauon They have been as mgh as 1/20 mm , or 1/90000 
The differences of sea level from high to low water would only 
produce 1/5th of this variation The phenomena, 1f due to sub- 
terranean displacements, would be specially interesting in 
volcanic districts —On solar statistics for the year 1892, by M 
Rod Wolf —On the pahogenic properties ofthe soluble sub- 
stances formed by the microbe of contagious bovine peri- 
pneumonia, and their value for the diagnosis of the chromic 
forms of this disease, by M S Arloing —The H and K lines 
1 the spectrum of the solar facule, by Mr George E Hale — 
On theelifferential equations of a higher order, the integral of 
which only admits of a given number of determinations, by M 
Paul Painlevé —On ordinary linear differential equations, 

y M Jules Cels—-On the systems of linear differential 
equations of the first order, by M Helge von Koch — 
On the theory of spherical functions, by M E Beltramı 
—Decomposition of alkaline aluminates in presence of alu- 
minfam, by A. Dute —Electrometric study of acid 
triplatofxanitnite of potassium, by M M Vèzes —Acuon of 
water vapdhr upon perchlonde of 1ron, by M. G Rousseau ——~ 
Qn two combinations of cuprous cyanide with alkaline cyanides, 
by M E  Fleurent —On the composition of some hydrated 
alkaline phenates, by M de Forcrand —Researches on the acid 
salts and the constitution of the colouring matters in the rosani- 
line group, by M A  Rosenstiehl —Analysts of medicinal 
creosotes , gavacol, by MM A Béhal and E Choay —On an 
apparatus fur the quantitative determination of precipitates by 
an optical method, by M E Aglot —On the pre-existence of 
gluten in wheat, by M Balland —The evolution of the intestinal 
gregarinas of the marine worms, by M Louis Leger —Ongin 
and multiplication of Ephestia Kuehniella (Zeller) in the milis 
of France —On the perithece: of Uncenula spiralis in France 
and the identity of the American and European Oidium, by 
M G Couderc —Histological, researches on the Uredenez, by 
MM P A Dangeard and Sapin-Tiouffy —New geological 
observations ın the French Alps, by M W Kahan 
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QUALITATIVE CHEMICAL ANALYSIS 
Qualitative Analysts Tables and the Reactions of certain 
Organic Substances By E A Letts, DSc, PhD, 
FRSE, FCS, &c (Belfast Mayne and Boyd, 
1892) e 
HE author in his preface says, “ Every teacher has 
his own methods—acquired not only from his ex- 
perience, but also largely through the 1esearches of others 
-—and this book embodies mine” Therefore the volume 
cannot fail to be welcome to those who take an interest 
in the teaching of analytical chemistry But 18 sur- 
prising to find that Rrof Letts has until quite recently 
followed the old method of dictating reactions and 
methods to his students, and allowing them to work from 
their own notes For the last fifteen years there has 
been no lack of text-books of qualitative analysis, and 
Prof Letts has found, what probably all teachers of the 
subject are aware of, that students rarely take accurate 
notes But, however exact they may be, every one knows 
that manuscript is not so easily deciphered nor so readily 
referred to as a printed page 
The methods of work given are, of course, more or 
Jess on the ordinary lines The final test for bismuth de- 
pends hipon the production of its black suboxide, and this 
reaction has much to recommend 1t, though probably many 
would prefe: the oxychloride reaction The use of am- 
monium molybdate as a separative reagent in qualitative 
analysis we do not consider advisable for many reasons, 
but no complaint can be lodged against it on the score of 
ifs accuracy 
There can be no doubt whatever that both Prof Letts 
and his students will find considerable advantage in the 
use of boldiy-printed statements of methods But the 
author begins his preface by stating that although the 
book has been written chiefly for his own students, he 
will be glad if ıt prove of service to others also This 
lays the volume open to general criticism, and prompts 
as to complain that itis neither so clear noi so systematic 
asit mighthave been As to the want of clearness, there 
are a few expressions that can easily be altered in a second 
edition, and these we lay no particular stress upon For 
example, at page 27,in the description of Bunsen’s dry 
‘ests, we read —“ The charred end of the match 1s next 
moistened with fused carbonate of soda” ,At page 40 it 
states that the solution “1s mixed with its own volume of 
chloride of ammonium ” One assumes this to be a solu- 
10n, but if so the strength of ıt ıs not given, and we fear 
shat the bulk of the solution to which itis to be added 
will be hkely to vary enormously according: to the pecu- 
larities of the student and the character of the substance 
1€ 1s at work upon 
The more important want of clearness may be exempli- 
ied by taking the case of a student who has Epsom salts 
nven to him as a simple salt. This can hardly be called 
m out-of-the-way substance, but so far as we can 
liscoyer, the student in following these tables would 
sxamune ıt by the following series of operations Heat- 
ng on platinum wire to see the colour of the flame 
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Heating on a borax bead in the outer and inner flames 
Heating on a carbonate of soda bead Heating on 
charcoal (f*a white mass resulted, which with cobalt 
nitrate gave a “faint pink,” the metal might be recog- 
nised here, but asemagnesium sulphate does not readily 
¢ yield his reaction ın most cases the student would pass 
on) Heatufg on charcoal with sodium carbonate 
Heating,in a glass tube closed at one end Repeat- 
ing with bisulphate of potash Repeating with black 
ı flux Repeat.ng with magnesium wire He would then 
| dissolve the substance in water, and test a pait of the 
solution for ammonia by heating ıt with caustic alkali 
Then heat a part on a platinum wire for the flame 
colouration, a test that has already been done on the 
solid, apd then pass on to the examination of the solu- 
l fion ın the ordinary way for the base, and finally search 
; for she acid if it 1s not already found It may be taken 
| fo. granted that this fiddling about with the substance 1s 
1 not intended, but the volurge does now appear to contain 
directions as to how to go more directly to work 
The want of system that we complain of 1s acknow- 
ledged by the author himself in picking out certain parts 
and labelling them as “systematic” If the whole were 
systematic this distinction would obviously be meaning- 
less As this fault extsts in many of the text-books and 
m much of the teaching that we have had experience of, 
we are tempted to make a few general remarks upon the 
matter without special reference to the volume under 
netice 
That quahtative analysis ıs often regarded as a 
very whimportant branch of chemistry, may account 
for its comparative neglect One constantly meets with 
students who are able to perform quantiative operations 
of not too conplex a character with commendable 
accuracy, and that can with a little guidance do many 
sorts of “research work,” but are wholly unable to per- 
form with certamty a qualitative analysis of a compara- 
tively simple substance They may happen to find most 
or all of its constituents, but they have no confidence in 
their result , they do not feel sure that they have missed 
nothing, or mdeed that everything they have found ıs 
unmistakably present, and generally they have httle if 
any idea of the degree of accuracy of their work They 
cannot distinguish between a principal constituent and 
one that 1s present in a comparatively small proportion. 
This competency must be ascribed very largely to the 
fact that students are too often urged on to work that a 
casual observer might regard as more important The 
foundation 1s neglected for the sake of the superstructure 
But having regard only to that amount of practice in 
qualitative work that still remams possible for the 
average student, there is too often a lack of method that 
1s surprising if not disastrous As a rule, it 1s con- 
sidered desirable to get first an idea of the general 
character of the substance given for examination 
by a few dry tests, but these, as often done, are not only 
of no use, but serve in a conspicuous manner to train the 
student in the making of careless and imperfect observa- 
tions, and m the dodging about from one operation to 
another withno idea of the proper sequence or inter-depen- 
dence of the various parts of the work In the analytical 
examination of even the simplest of substances, from the 
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time when the studentteceives ıt until he has made’ his 
last note, every éperation ought to be injan orde: for 
which very definite ieasons can be given, ang the com- 
pleted work ought fo be of such a character that any- 
thing added to it would be superfiuoys , anything taken 
from it would leave ıt imperfect , and any change in the 
order of its various partgwould be to its degiment This 
character of work 1s generally sought after in the separa- 
tion of metals froma solution , but the rest of a * qualita: 
tive analysis, namely the preliminary examination and the 
testing for acids, 1s too often a collection of odd opera- 
tions, which, if the student 1s lucky, will lead kim sooner or 
late: to the desired result, but’if he 1s unlucky may fail to 
do so through no fault of his own 
CHAPMAN JONES 

e 


POPULAR LECTURES ON PHYSICAL 
SUBJECTS 


Gememmverstandiche Vortrage aus dem Geberite der 
Physic Von Prof Dr Leonhard Sohncke (Jena 
Gustav Fischer ) 





T isa matter of common remark that the books on 
scientific subjects which reach us from Germany are, 
as a rule, so special and detailed m character as to be 
totally devoid of interest, except to those imfhediately 
concerned with the subjects of which they treat This 
bemg the case, ıt 1s all the more refreshing to meet with 
such a collection of popular addresses as Prof Sphncke 
has gathered together in the volume before us He has 
not restricted himself m his choice of subjects to any one 
branch of physfcs, on the contrary, the nine lec- 
tures of which the book is made up represent as 
many different divisions of natural philosophy, and were 
delivered quite independently before various audiences 
in Germany. 

The first lecture of the series beats the somewhat 
obscure title, “What then?” and was suggested by a 
great strike among the coal-miners of Westphalia, which 
led to a temporary cessation of the German coal supply 
The autnor depicts what would be the consequences if 
the world’s coal supply were exhausted, ın terms almost 
as pathetic as those of Prof Jevons which moved an Eng- 
lish Parhament to appoint a commission on the subject 
But recognizing that, after all, coal ıs only stored up solar 
energy, Prof. Sohncke endeavours to look at the brighter 
side of the question by discuss.ng the possibility of utilis- 
ing the sun’s energy in other forms, and so enabling man 
to remain “lord of creation” even in those days when the 
entire available coal supply of the world reposes on the 
shelves of some scientific museum 

Equally spontaneous is the lecture on “ Migratory 
Mountains,” in which an account of a holiday visit to the 
north-east corner of Germany g.ves an opportunity of de- 
scribing the formation and movements of the mammoth 
sand-dunes in that locality 

Of the other lectures, that entitled “ The revolution in 
our views concerning the nature of electrical actions® 
will probably commend itself to most readers because it 
treats of a subject now exciting general interest 
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¢ains a short history of the arguments and esperiments 
which led to the substitution of the ether theory of elec- 
trical action in the place of the older action-at-a-distance 
theories While admitting the existence of a medium 
which transmits both optical and electrical disturbances, 
the author thinks ıt more probable that gravitation 1s a 
true action-at-a-distance, and in so doing he tacitly denies 
that amedium 1s a necessity The notion of an empty space 

18 SOgforeign to English men of science of this generation, 
that we certainly consider Prof Sohncke’s summing-up 
of the question to be worthy of attention He says — 
“ Even if we could finally succe€d in proving that action - 
at-a-distance 1s 1eally the result of a transmission through 
sgme medium, we must not suppose that all difficulties 
are then removed For thẹ process of such a transmis- 
s10n 1S by no means sımple, and cannot be explamed 
b without further assumptions , on the contrary, very for- 
mıdable difficulties arise even here Directly we try to 
give a concise explanation of the compression of a body 
and its subsequent expansion when performing elastic 
vibrations, we find that a choice must be made between 
two assumptions equally haid to accept Either matter 
1s itself capable of compression and expansion, or else it 
consists of separate vibrating atoms to which we must 
assign the property of exerting mutual forces on each. 
other at a distance ” 

From a purely scientific standpoint, the lecture on 
“ Newer theories of atmospheric electricity and thunder- 
storms” ıs undoubtedly the most valuable of the series, 
the subject bemg one on which Piof Sohncke can speak 
with some authority After describing the older theories 
of the origin of electrical charges in the atmosphere, he 
discusses those newer ones which were suggested by the 
discovery of Hertz that ultra-violet light facilitates the 
discharge of electricity from a charged body Of these 
the best known 1s that of Arrhenius, who supposes the aur, 
ordinarily a dielectric, to be rendered feebly-conducting 
by the action ofhght According to this theory, the earth 
1s negatively charged, and when its atmosphere 1s lumi- 
nated some of the charge 1s conducted away to the clouds 
The conduction must be electrolytic, otherwise the au 
| would become charged Prof Sohncke objects to this 
theory mainly on the ground that the discharging actior 
of light cannot be considered as due to the air in any 
way, since 1t1s manifested only when the hght vibrations 
fall on, and aie absorbed by, the negative electrode 
Furthei, it 1s not easy to see how elementary gases suc 
as oxygen and nitrogen can be electrolytes In con 
cluding he defends his own theory, according to whict 
atmospheric electricity 1s produced when a cloud lader 
with particles of ice meets another charged with wate 
drops, the electrification being due to the friction of cı 
against water In support of his view the author quote. 
the fact that hailstones are found to be electrified o! 
reaching the giound 

The appearance of a volume like the present one im 
variably gives rise to some regrets that the whole eart] 
isno longer of one language and one speech, but we hop: 
that some friend of popular science may be induced b: 
the contents of the book to furnish a translation fo 
Enghsh readers ° 

James L HOWARD 








x . 
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BRITISH JURASSIC GASTEROPODA . 


A Catalogue of British Jurassic Gasteropoda, comprisiag 
the Genera awd Species hitherto described, wiih refer- 
ences to theer "Geological Dustributzon and to the Local- 
wes in which they have been found By W H 


Hudleston, M A, F.R.S., P.G S , and Edward Wilson, 


FGS 8vo, pp xxxiv-+147 
Co , 1892 ) 


(London Dulau and 


of fossils ıs a catalogue of the species giving their 
distribution, their synonymy, and references to the figures 
and descriptions The value of such a catalogue 1s 
enormously increased when, as in the present case, the 
authors have made a prolonged and carefus study pf the 
subject The late Prof John Morns was able, with 
scarcely any help frofn other workers, to publish a critical 
catalogue of all British fossils , the first edition appeared 
im. 1843, the second in 1854 But since that date so much 
progress has been made in paleontology that the accom- 
plishment of such a task by any one man would now be 
an impossibility Prof Morris always hoped to bring 
out a third edition of his work, and after his death 
a committee was formed to carry out this project But 
* the labour appears to have been too great and the com- 
mittee soon ceased to exist This is greatly to be re- 
gretted, for although the work must of necessity have 
been glistributed among various authors, a certain amount 
of uniformity ın treatment would at any rate have been 
secured and publication hastened 
In the preface we are told that Mr Hudleston 1s mainly 
responsible for the Oolites and Mr Wilson for the Lias 
Under the term Jurassic the authors include everything 
from the Lias to the Portland-stone the Rhzetic beds, 
although not regarded as strictly Jurassic, are treated in 
the supplement The total number of gasteropods re- 
corded by Samuel Woodward from these formations in 
1830 was only 89, whereas in the present work the 
number givenis 1015 Of these 15 come from the Rheetic, 
314 from the Lias, 681 from the Oolites, and 5 from the 
Lias and Oolites In the Lias the gasteropods are char- 
acterized By the species belonging to cemparatively few 
genera Although, as far as genera are concerned, the 
Lias shows considerable affinity to the Oolites, there 1s 
nevertheless a great break in the continuity of the species, 
only five being common to the Lias and Oolites Gastero- 
. pods are most abundant ın the calcareous beds, so that 
the Lower Oolites have yielded by far the larger number 
of forms, the Inferior Oolite being rıchef than the Great 
Oolhite Inthe Middle and Upper Oolites there 1s a de- 
cided decline in the gasteropods, especially of the argull- 
aceous beds 
After the mtroductory remarks the authors give a 
valuable bibliography of the British Jurassic Gasterpoda, 
and then a list of the genera, in which each 1s placed in 
its proper family and reference given to the original de- 
scription By the use of different type the genera are 
divided into four classes, (1) those fully accepted by the 
authors, (2) those accepted with doubt, (3) those given as 


. 
N in ımportance to a monograph on any group | 


Jurassıc by other authors but not accepted, (4) synonyms ‘ 


In.the catalogue proper the authois have adopted 
Morris’s plan, each page being divided into two columns , 


an the larger are given the name of the species, the 
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references, the synonyms, and the cross-references, in 
the smaller the geological horizon and*the more import- 
ant localities, the locality first named being that from 
which the type was obtained or the first place from which 
the species was regorded in Britain The dates of pub- 
lications are often omitted, but since they can be found 
ın the bibliography this 1s not yery inconvenient except 
ım the case of serials The present /oca/e of types 1s not 
given, although this would have been a comparatively 
easy matter, especially since so many catalogues of types 
have been recently published 

With regard to the orthography the authors have kept 
to the older and more usu&l method For instance, the 
capital initial 1s used for species when derived from 
proper names, and the single z for the genitive is not 
ealways adopted Thus we find a Gonside1able variation 
in gthe terminations, such as, Creche (p 124) Crechzz 
(p 77), Waitlone (p 42) Waltonin (p 139), Suessea (p 29) 
Suessiz (p 138), Wrighti (p 46) Wrigütianus (p 70) 
These are, however, purely matters of opinion and do not 
in any way detract from the great value of the work, 
which exhibits so much painstaking accuracy and sound 
criticism H Woops 





OUR BOOK SHELF 


The Yegr-Book of the Imperial Institute of the United 
Kingdom, the Colonzes, and India, and Statistical 
Record cf the Resources and Trade of the Colomal 
and Indian Possessions of the British Empire Com- 
piled chiefly from official sources First issue 1892 
Issted under the authority of the Executive Council, 
and published by John Murray, &c Large octavo 
pp xvi and 824 


es 

THE Imperial Institute has lost no time in issuing a 
handsome and comprehensive year-book, compiled by 
the Libranan, Mr J R FitzGerald, who has diligently 
and successfully gathered together a stack of varied 
information bearing on the purposes of the Institute It 
1S a question which time alone can answe: whether 
amongst the many admurable year-books of statistics, 
commerce, and the colonies which have established 
themselves as annuals of proved utility, there is room for 
a new and bigger book overlapping their information, 
and containing few, if any, novel features It would be 
out of place to discuss this question in a notice which 
ought to be confined to the scientific aspects of the work 

The object of the year book, as expressed in the preface, 
1s to deal “statistically with the physical geography, the 
natural resources, and the industries and commerce ot 
the Colonies and India,” and with certain other related 
facts It would not be fair to cuiticise severely the first 
issue of so large and comprehensive a compilation, but 
it would help towards the attamment of the compiler’s 
aim if the description of the physical geography of the 
iegions touched upon could be made as full as the his- 
torical introductions, and as statistical as the commercial 
tables More notice ought to be taken of the geology 
and the character of the soi in the colonies where 
geological surveys are in progress , and climate certainly 
deserves better treatment We do not think space would 
be wasted in giving the mean monthly temperatures and 
1ainfall for the average year, and for two extreme years, 
at a few representative stations in the larger colomes 

This information cannot indeed be found in any existing 
books, but must be worked out from original records 
which exist abundantly, and are rarely made available to 
practical workers 


The treatment of natural resources might also be 
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improved by a firmer grasp of scientific principles The 
commercial stati8tics are, as migh: be expected, much 
fuller, better arranged, and mote serviceable fhan those 
relating to physical geography , but we imagine that few 
members of the Imperial Institute, likely to make 
use of the book, are without the original 1ecords relating 
to their own department The difficulty of prepor- 
tion and perspective gs rather seriousy apparent 
in the treatment of India, which has to be passed over 
more hgbtly than the colonies, because equat detail 
would involve the sacrifice of much$pace Thus the great 
internal trade of India 1s scarcely touched upon, and the 
wants and tastes of consumers in the ultimate Indian 
market, by whom imports are finaly absorbed, are not 
laid before the British merchant 


Beneath Helvellyn’s Shade By Samuel Barber. (London 
Elhot Stock, 1892 ), . e 


THIS book consists of notes and sketches ın the Valley * 


of Wythburn, and is brightly and attractively written 
Perhaps the best chapters are those on clouds, the 
various forms of which have been carefully studied by 
the author, He has also mafty interesting remarks on 
various aspects of Cumberland scenery, on the customs 
of the people, and on antiquities Cccastonally, perhaps, 
Mr Barber adopts too much the tone of a preacher, but 
his impressions and ideas are for the most part 
fresh and vivid The book will especially please 
those who have themselves felt the charm of Words- 
worth’s country 





eet A it 
LETTERS TO THE EDITOR, 


. 
[The Editor does not hold himself responsiġle for opinions ex- 
pressed by his correspondents Neither can he ungertake 
to return, or to correspond with the wirters of, resected 
manuscripts intended for this or ang other part of NATURE 

No notice 2s taken of anonymous communzcations | 


Dr Joule’s Thermometers 


ReSPFCTING the question asked by Mr Young (NATURE, 
vol. xlvu p 317), I am glad to have an opportunity of stating 
that shortly after Joule’s death I obtained the sanction of his 
son to examine the scientific apparatus that were left in his 
house 

I found a number of thermometers, and amongst them the 
two chiefly used by Joule in his researches These thermo- 
meters have been placed 1n my charge far the present I have 
made careful comparisons of them with a standard of the 
** Bureau international des Poids et Mesures,” and therefore 
indirectly with the air or hydrogen thermometer <A standard 
issued by the Technische Reichsanstalt has also been used as a 
check I spent a good part of last winter on the work and am 
now only waiting for an opportunity to repeat some of the 
measurements The results will be published ın due course, 
and I think will prove of interest As Joule compared his 
thermometers with one used by Rowland, we shall ın this way 
have an indirect comparison of Rowland s air thermometer with 
those by which the Berlin and Paris standards have been m- 
dependently fixed 

One question arises on which I shoald be glad to have some 
information, and I should be grateful to any of your readers 
who could help me The glass of which Joule’s thermometer 
is made does not behave like the English glass now in use, 
and ıt would be important to know the probable composition 
of glass used in England about the year 1840 for thermometric 
purposes As my experiments are not concluded I do not wish 
to speak with too great a certainty, but I believe it will be found 
that 1f we could return to the glass of Joule’s thermometer, we 
should have a substance as well and possibly even better adapted 
to the manufacture of thermometers than the modern Jena or 
French thermometer glass 

Iam sorry I cannot give a very definite answer to Mı Young’s 
question Joule does not, as far as I know, anywhere give the 
actual readings of the freezing point, but only its changes 
Rowland, in quoting the comparison between Joule’s thermo- 
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meter and his own, gives 22 62 as the actual reading of Joule’s 
zero Ihave not at the present moment access to Rowland’s 
péper, and have no note of the date at which this comparison - 
was made (either 1879 or 1880) ös 

Sucha formula as that given by Mr Youag can, however, 
only have a limited appheation The zero of a thermometer 
depends on the temperature at which the thermometer has been 
“ept previous to its ifmmersion mto ice, and with properly- 
annealed thermometers the secular changes are much smaller 
than the temporary ones Last winter Joule’s thermometer showe@l 
changgs ın zero from 23 51 to 23 co on the arbitrary scale, the 
original temperatures varying from 7° to 30° 

All observations lead to the conclusion that the secular 
changes of a thermometer gradually vanish, so that the zerp 
corresponding to any temperature approaches a limit Mr. 
Young’s formula would make the zero mse indefinitely 

ARTHUR SCHUSTER 


. Dust *Photographs ahd Breath Figures 


Your two correspondents on February 9 add interesting in- 
‘stances of these phenomena Jam sorry that one of my statements 
was not clear In saying ‘* Two cases have been reported to me 
where blinds with embossed letters have left a latent image on 
the window zea: which they lay,” I meant to describe them as 
not ın contact y 

I have questioned my neighbour Dr. Earle again as to his 
case The plate-glass window of an hotel in London has on the 
inside a screen of ground glass lying near but not touching 
upon the latter are the words ‘Coffee Room” in clear un- 
frosted letters One day as he was at breakfast the screen was e 
taken away, but the words were left plainly visible on the | 
window, and no washing would remove them The other case is / 
curiously stmilar, but each narrator was ignorant of the other’s 
tale A frend, Mr Potter, asked me 1f I knew whether a house 
in which he was lodging had been an hotel, for on mist? days 
they saw ‘‘ Coffee Room ” on one ofthe windows. I remembered 
the house had been an hotel two or three years previously, and 
there had been brown gauze blinds with gilt letters 

Mr Thuiselton-Dyer’s observation appears not so much akin to 
these two as to the dust picture of a watei-colour drawing of 
which I spoke in my former paper 

I look forward to seemg the effects at Canterbury 

Winchester College, February 13. W B CROFT 





Fossil Plants as Tests of Chmate 


Mr De Raxnce’s note relating to the above subject in 
NATURE, p 294, mentions that ‘‘ Heer has determined a mag- 
nificent flora of more than 350 species from these northern 
tertiarıes, and that he at once pointed out the absence of tropical 
and subtropical forms ” My contention, founded on an attentive 
study of his determinations and of the original specimens in 
London and Dublia, and to some extent in Copenhagen, 1s that 
not fifty, or perhaps not the half of fifty, of these determinations 
are entitled to the smallest weight , and again that though at first 
he saw nothing subtroptcal in the flora, he subsequently declared 
the presence of palms, &c , upon utterly sufficient data While, 
however, wishing to rid the ‘‘ magnificent ” flora of 300 or more 
useless and misleading encumbrances, I am far from wishing to 
depreciate the extraordinary significance and value of that which * 
remains, and which clearly shows that in early Eocene times the 
coast of Greenlartd sapported in certam places forests which 
included the redwood, the plane, and even the magnolia, asso- 
ciated with many more northern forms This 1s conststent with 
the tropical vegetation existing during a part of the possibly con- 
temporary lower tertiary period in the south of England Both 
facts are sufficiently inexplicable, but there ıs no occasion to 
magnify the difficulties they present As to the Greenland floras 
they have not been proved to contain any forest trees that might 
not, and which tn fact do not, flourish in their modern repre- 
sentatives, when planted im certain favourable spots on the west 
coast of Ireland, and even of Scotland We are not even obliged 
to assume that Greenland as a country was characterised by such 
vegetation, for this might be as erroneous as to regard Ireland or 
Scotland as countries generally characterised by forests of 
arbutus The flora of a country 1s in fact most likely to be pre- 
served in its most sheltered spots, m lake bottoms like parts of 
Killarney, or where small rivers quietly steal mto the tidal waters 
of deeply recessed bays like those of Bantry and Kenmare, in 


i forest pools like some in the Mount Stewarts’ woods of Bute,and 
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in the backwaters and marginal pools of the lower reaches of 
larger rivers, we are not only entitled, but we are bound to 
consider this to have been the case in Greenland, and to b&se 
our estimateeof its climate in the lower tertiaries upon this view 
and no other Now what geologists and physicists ought to do, 
and what they resolutely won’t do, 1s before gomg farther afield 
for cause and effect, to take the map of the world on Mercator's 
projection, and consider how far, if the “Atlantic were a close? 
ogean to the north, as we know it must have been, the required 
éhmatic conditions would be produced The difference between 
the arbutus nooks of Ireland on the one side and the desolgtion of 
Labrador on the other 1s brought about solely by ocean currents 
At the period of the Greenland floras the arctic currents were 
excluded, and consequently the whole Atlantic basin was filled 
with the circulation of equatorial and temperate waters only ® 
The distribution of plants and animals renders it extremely 
probable that during much of the tertiary period, the antarctic 
waters were equally excluded from the Atlantic by land on- 
necting Africa and South America What, und€r theseircum- 
stances, would happen to the chmate of the Atlantie httoral? 
It would, it appears tome, be more philosophical to dispose of 
this question, which 1s supported by a weight of evidence, before 
invoking shifting of the earth’s axis, or other hypothetical causes 
supported by none J STARKIE GARDNER 
London, February 13 


An Optical Phenomenon 

In NALUBE, vol xlvu p 303, you mention that ‘a beautiful 
optical phenomenon, which has not yet been satisfactorily ex- 
plained, 1s described by M F Fohe in the Bulleln of the 
Belgian Academy” From what follows, ıt 1s evidently the 
same as that described in Tyndall’s “‘ Glaciers of the Alps” 
(Murray, 1860), p 177 ef seg Tyndall gives a description of 
itan a letter from Prof Necker to Sir David Brewster, from 
whic» I quote the following —‘‘ You must conceive the 
observer placed at the foot of a hill between him and the place 
where the sun is rising, and thus entirely m the shade, the 
upper margin of the mountain is covered with woods, or de- 
tached trees and shrubs, which are projected as dark objects on 
a very bright and clear sky, except at the very place where the 
sun is just gomg to rise , for there all the trees and shrubs bor- 
dering the margin are of a pure and brilhant white, appearing 
extremely bught and luminous, although projected on a most 
brillant and luminous sky You would fancy you saw these 
trees made of the purest silver ” 

Prof Necker says that he saw ıt at the Saleve, which is not 
so high above the Lake of Geneva as some of our British 
mountains above the sea, and has no permanent snow near it , 
so that M Folie’s suggestion, that it 1s due to light reflected 
from snow, must be wrong J have seen ıt from the Konig-See, 
near which I believe there 1s no permanent snow 

This appearance 1s always to be seen under the circumstances 
described, when the sky 15 clear and bright enough I had 
read of ıt ın Tyndall’s book, and when m the Alps I sought for 
and found ıt I have often seen a distant approach to it pro- 
duced by furze bushes, quite near, seen against sunlight, and by 
leaves against moonlight Joser JoHN MURPHY 

P S —Ruskin somewhere describes this phenomenon, 

Belfast, February 6 





Foramımfer or Sponge? 


A PAPER by A Goes ‘On a pecuhar qpe of Arenaceous 
Foramınıfer from the American tropical Pacific, NVeusenadAgassize, ” 
has just been published ın the ‘‘ Bulletin of the Museum of Comp 

Zoology, at Harvard College,” vol xxu No 5, in which the author 
describes some remarkable forms dredged by the 4/bats oss ex- 


pedition in the Pacific of Central America They are supposed to | 


be foraminifera, are of leaf-like shape, measure up to 190 mm 
in breadth, and are marked by concentric lines ofgrowth Their 
interior Shows a stroma, consisting of fine chitinous threads, 
enclosing sahd and débris of shells Without wishing to re- 
capitulate all the various points of structure, I will only say that 
there can be no doubt that these forms belong to Hackel’s deep 
sea keratosa (see Challenger report, vol xxxu ) from the tropical 
Pacific, and I should think that Nersa Agasseze is identical 
with Stannophyllum zonarıum, Heckel happen to have here® 
a Challenger specimen of this latter species, kindly lent to me 
by the Manchester Museum, and its microscopic examination 
convinces me of the identity of the two forms 
University College, Liverpool 
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Unusual Ongin of Arterie$ ın the Rabbit, 


TOWARDS tke close of last month Prof *W N Parker re- 
ported in ygu columns an abnormality an the veins of the rabbit, 
and although the same interest does notmttach to it, 1t may be 
worth while recording an unusual airangement of the vessels 
arising from the aowic arch In the case which has just come 
undey my notice, the two carotids arise together from the arch, 
at the point ygually occupied by the mnominate artery, while the 
right subclavian artery arises besid@ the left subclavian, which 





occupies the usual position Puiu J WHITE 
University College of North Wales, February 7 


. 
Š Holmes’s Comet 


On February 11, roh to 10h 35m , I re-observed this object 
with powers of 4oand 600n my newly-silvered r0 inch reflector 
The comet was ın the same field as 8 Triangult and south pre- 

ceding ¢hat star I found it fairly conspicuous The nucleus, 
or brighter portion of the head, presented a distinctly granulated 
appearance Applying a power of 145, single lens, I saw that 
it really consisted of a number of very small knots of nebu- 
losity, so closely approximating the stellar form that they might 
readily have been mistaken for one of*the very faint, barely 
resolvable clusters ın which the components are only to be caught 
by glimpses The multiple nucleus was involved and surrounded 
with feeble nebulosity, and a faint tapering tail flowed from it in 
a N E direction I believe that outlying this there was an ex- 
cessively faint fan-shaped tail, but could not be absolutely 
certain 

The sky was not good, being lighter than usual, with suffused 
mist On February 12, at roh 15m, I picked up the comet 
again, but details were invisible, owing to the veil of thin cloud 
oversprandirg the N W sky at the time 


Bristol, February 13 W F DENNING 
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HELMHOLTZ ON HERINGS THEORY OF 
COLOUR 





THE following translation of the critical account given 

by von Helmholtz of the colour-theory of E Hering, 
in the new edition of his Handbuch der Phystologischen 
Opt:k, cormencing at page 376, has been made by Prof 
Everett for NATURE The translator aims at clearness 
rather than literal rendering, and three obvious misprints 
inthe paragraph on the transformation of coordinates 
have been corrected “Lambert’s colour-pyramid ” 1s 
another name for the “ cone of colour” described in Max- 
well’s papers and in § 1074 of Everett’s “ Deschanel ” 


This much-talked-of theory 1s a modification of Young’s 
theory, which, by the choice of other fundamental sen- 
sations, endeavours to give better explanations of what it 
regards as immediate facts of internal observation It 
assumes three elementary sensations, related to three 
different parts of the nerve-apparatus or “visual sub- 
stance” Two at least of these physiological processes 
exhibit the opposition of positive and negative One of 
the three “visual substances” gives in the condition of 
excitement the sensation of white, and in the condition 
of rest the sensation of black The second gives the two 
sensations of blue and yellow, which are accordingly 
designated “ opposed colour-sensations” The third 
gives the other pair of ‘‘ opposed colour-sensations,” red 
and green But by “red” is denoted not the colour 
usually so called, but the complementary of green, which 
1s purple 

It 1s possible to specify ‘elementary sensations” (in the 
sense in which we have previously defined the term) 
which would correspond to Hering’s elementary sensations, 
and would be capable of giving by their combination all 
other colour-sensations If we take three rectangular 
axes of coordinates, +, y, z, as the edges of Lambert’s 
colour-pyramid, v corresponding to red, y to green, and 
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z to violet, Hering’s Coordinates ur, v, w will have the | celled dsszmz/atzon, and the latter asszmilatron Which 
values . of the two opposed sensations corresponds to dissımıla- 
x+y+e _v-e . r+ ate tioh and which to assimilation ıs left undecided, both in 
US 13 1 pe a Jo the case of blue-yellow and of red-green, Bhe physio- 
> ` logical improbabilties of this assumptior have in part 
z denoting the white element, and being measured along | been pointed out already, and we shall return to the 
the axis of the pyramid, w denoting the red-green,ele- | yibyect in treating of gfter-images 
ment, and being measured, at right angles tthe axis of This assumption of double nerve-working was originally 
white, in the plane containing the gieen edge of the | applied by Hering to the white-black visual substancealsd.e 
pyramid , v denoting the yellow-blue element, and being | At the present time he adheres to the hitherto-received 
Measured at night angles to the plane of r, w doctrufes of nerve-physiology to the extent of holding 
Positive values of w correspond to purple red, and | that, in the case of this substance, all light excites only 
negative values to green Positive value$ of v correspond | dissimilation and the sensation gf white, and on the, 
to yellow, and negative values to blue . 8ther hand want of light produces only assimilation and 
I give these equations im this deimte shape for the | restoration of excitability That during this latter pro- 
purpose of showing, by a definite system of representa- | cess a sensation of darkness ıs experienced, al] are 
tion, that the arbitrariess which attends the choice of | agrê&ed The gifference ıs purely theoretical According 
three colours, in terms of which the rest are go be | to the Slder view, which I håve defended, we must, in 
specified, affords sufficient latitude to admut of the em- b order to Perceive that there 1s Juminogity ın a particular 
ployment of three such different specifying elements gs | part of the field of view at a given time, be able to dis 
are adopted by Hering tingutsh at another time that this perception ıs wanting 
If only positive values of 2, y, # are to be admissible, | This perception that a sensation which might be there is 
the expression for v Shows thateevery kind of light must | not there contains in itself a testimony as to the condition 
eacite the white sensation positively, and consequently | of the organ at the time, which is different from all 
that no kind of objective hight can produce a pure sensa- | sensations of incident light , and in this sense we call it 
tion either of the red-green or of the yellow-blue kind | also a sensation—the sensation of darkness 
Hence the pure unmixed “opposed colour-sensations ” Hering, on the contrary, maintains that the’ sensation 
are such as we never have had or can have, and aie | of black must have its own special physiological basis of 
separated from all colour-sensations that we have ever | excitation, and seeks it in assimilation, going on im the 
had by a much wider gap than the pure sensations which | white-black visual substance 
Young’s theory supposes, although these latter extend From the foregoing account the reader will gather that 
somewhat beyond the range of objective colours By | Hering’s theory, 1f we overlook its physiological views, 1s 
subjecting portions of the retina to special influences | able to explain all hitherto established facts of cHour 
(as we shall explain in treating of after-rmages) we can | mixture as well as, but not better than, Young’s theory 
at least approximate to Young’s elementary sensations, | It differs only in its special choice of elementary excita- 
while these same methods, when we attefhpt to approxi- | tions, and this choice, if we admit negative values of 
mate to Hering’s pure sensations, give results opposite | them, suffices for expressing the facts, just as any axes 
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to what his theory would lead us to expect of co-ordinates suffice for a problem of solid geometry 
Hering assumes, in accordance with the brief expres- Hering’s objections to Young’s theory reduce them- 

sion of his theory ın the above equations, that white light | selves, in his latest statement, to the following —- 

excites only the white-black visual substance and excites “In the Young-Helmholtz theory, the assumption of 


it always positively, that yellow light, besides domg | the three elementary colour-sensations 1s @ frzorz repul- 
this, excites the blue-yellow visual substance, as does | sive, because these sensations are not presentable, and 
also blue light, but in opposite sense On the other | notoriously, according to necessity, now one set and now 
hand, when blue and yellow lights are in exact equil- | another set of elementary colour-sensations are assumed ” 
brium, they have no action on the blue-yellow visual As to this, I have already remaiked that the funda- 
substance? Similar remarks apply to the excitements of | mental sensations of Young’s theory, ım so far as they 
the red-green visual substance by red and green hight differ from objective colours, can be approximated to, by 
The sensation of luminosity 1s identified by Hering | the method of partial fatigue of the retina, much more 
with the sensation of white He accordingly maintains | closely than Hering's pure opposed-colour-sensations If 
that the pure sensation of blue or of yellow involves no | different upholders of Young’s theory have made different 
sensation of luminosity I must confess that personally | assumptions as to the three primary colours, and have 
I can form no conception of a colour which has no degree | assigned different weights to various facts which bear on 
of less or greater lummosity, and therefore think such an | the distinction, this affords no justification whatever for 
abstraction not tolerable in a system which, on other | the imputation that they have changed their assumptions 
points, makes its appeal to the immediate testimony of | according to necessity It ıs always better to acknow- 
inner consciousness, and claims by this means to establish | ledge existing dqubt than to dogmatise 
its superiority to other systems Hermg goes on, “If the excitations belonging to the 
Differences of mtensity must, however, occur in the | three elements have correspondingly distinct physiolo- 
opposed colour-sensations if they involve no difference | gical causes, one would expect that these sensations 
of brightness In comparing saturated blue with equally | would have something special about them” 








luminous pale blue, Hering would regard the white sen- This they have, in my opinion, in the prominent glow 
sation as equally intense in both, but the blue sensation | of colour-saturation, for which, again, the theory of 
as stronger in the saturated blue opposed-colours furnishes no basis of explanation 

As the physiological basis of the “opposed colour-sensa- He continues, ‘‘ Yellow gives, for example, much more 


tions” Hering takes the two opposite processes of organic | the impression of a simple or elementary sensation than 
change, namely, the decomposition of the organic mass | violet, and yet we are told that the latter 1s an elementary 
by activity, and its restoration under the influence of the | sensation and the forme: a mixture of simultaneous sen- 
circulation of the blood, which carries oxygen stored up | sations of red and green, 01 at least, ın some way, the 
in it and feebly united with ıt The former process 1s | product of the simultaneous existence of the principal 
excitations corresponding to these two elementary 
1 This was a poirt which Hering left doubtful in the earlier statements of | sensations ” , 





his system, so that it was not clear whether he assumed three or sia imde- 
pendent variables According to his more recent explanations the state- What a deceitful test apparent inner consciousness 1S 
ment given in the teat may fairly be sad to represent h's view In such matters, we can see from the examples of two 


NO 1216, VOL. 47] 


x Ay 16, 1893] ` 


NATURE 


367 


on) 





such authorities as Goethe and Brewster, both of whofh 
believed that they saw in green the blue and yellow, of 
which, being misled by experience with pigments, they 
believed it*to kÈ composed 

He goes on, “ Helmholtz says, quite correctly, ‘so far as 
I see, no way has been found of determining one of 
the elementary colours except the investigation of colo 
bhndness’ This investigation has notoriously not con- 
“firmed Young’s theory ” 

This would, even if it were true, be in itself ng argu- 
ment against the admissibility of the theory The theory 
of colour-blindness seems, as we shall shortly see, to be 
‘a particularly hard cia, for Hering’s theory , while thg 
hitherto well-established facts of red-blindness and green- 
blindness admit of comparatively easy and perfect 
expldnation by Young’s theory ° 

He adds, “ And the thyee sets of fibres, which, how- 
ever, as Helmholtz remarks, are not essentsal to the 
theory, have hitherto been sought for in vain” . 

This objection applies to Hering’s theory as much as 
to Young’s 

The reader will easily convince himself that these 
objections are of no weight whatever He follows them 
up by an enumeration of contradictions and inaccuracies 
which he professes to have found in Giassmann’s and my 
own explanation of Newton’s law of colour-mixture, and 
partly also in that of Kries,, errors which, even 1f they 
existed, would in no way tell against Young’s theory, but 
only against its interpreters Here, however, the 
obscuity seems to me to lie on the side of our 
opponent 

These objections arise out of the fact that, in mixtures 
of a saturated colour with white, the tint of the mixture 
sometimes seems changed (pale red for example 
approaches more to rose, and pale blue to violet), and 
that, on the other hand, with increase of intensity, the 
colours of the spectrum appear sometimes paler, some- 
times yellower But if we speak of those elementary 
excitations which, fiom the point of view of Newton’s 
law, aie alone entitled with certainty to the name of 
elements, as being able to coexist without mutual dis- 
turbance, then the only sensation which can with cer- 
tainty be regarded as corresponding to the coexistence of 
awhite and a red elementary sensation 1s that which 
comes into existence under the simultaneous influence of 
the corresponding white and red lights The term “ ele- 
mentary sensation” 1s in this connection to be taken, of 
course, not in the narrow sense of Young’s hypothesis, 
but in the wider sense above explaified—the sense in 
which we speak of linear relations between colour- 
sensations and linear superposition of elementary- 
sensations In the domain of colour-mixture we know 
nothing of any elements but these superposable ones , 
and if we would preserve a constant meaning for our 
colour-equations we must interpret them in this sense, 
as I have explained above This ıs what H Grassmann 
and myself have always done $ 

Moreover, erroneous estimates of the difference be- 
tween a pale and a more saturated colour are lable to be 
made, and hence those colours which are really most 
diluted with white do not always appear the palest If, 
without sufficient experience of colour-mixture, we only 
guideourjudgments by similarity of sensations, we are liable 
to make mistakes as to which colour contains white The 
question of the power of perceiving differences will there- 
fore arise Further, ıt is found that colours of very 
strong luminosity do not differso much from one another 
in the sensations they produce as colours of moderate 


lummosity,—a fact which finds its explanation 1n | 


Young’s theory, of which it 1s a natural consequence 
Colours when highly lummous appear more similar 
to one anothe: and more similar to white We 
express this by calling them pale as compared with 
colours of feebler luminosity I have, however, already 
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mentioned that the law of superposability ceases to be 
applicable when the luminosity 1s excessive. 

Nevertheless, ın view of the fact that simple colours of 
high luminosity are always as saturated as colours of 
such lummosity can be, it is not necessary, or rather ıt 1s 
not correct, to @esignate them as less saturated The 
tluestatement is that differences of tint become more 
uncertain at high intensity—gn uncertainty, which at- 
taches also to the estimation of the intensity itself, as 
has long been known 

If Hering’s sensafion of white and opposed-colour- 
sensations are tryly to deserve the name of elements or 
constituent parts of sensation (as he plaimly intends, 
since he agsigns to them gpecial visual-substances), either 
he must acknowledge them as the elements deducible 
| from the law of addition, or else they are purely hypo- 
| thetical processes of whose existence and superposability 
no ofe knows anything His polemic against Grassmann 
and me then amounts to this—that at a time when his 
h¢pothesis had not been propounded we did not speak 
iin the sense of it 
| Hering seems to regard as the chef point of supeniority 
j of his own hypothesis fts closer conformity with the 
names which have established themselves in language— 
names which, as I have explained above, relate rather 
1 to the colours of material bodies than to the colours of 
| hght To this circumstance it 1s, in fact, indebted for a 
certain amount of populanty and facility of apprehension 
He himself assumes that these names have sprung from 
i an immediate perception of the simple elements of sensa- 
‘tion by a kind of mner consciousness, and thinks that 
he hag? thus very certain and immediate knowledge of the 
pure red-sensation, the pure white-sensation, and so on 

In his publication of 1887 he has discussed the possi- 
bility of assumgng, instead of three or six simple pro- 
cesses of sensation, a larger and perhaps indefinitely 
great number, and a corresponding number of “ elemen- 
tary powers” for the several kinds of objective light He, 
however, gives the geometrical representations of such 
actions in such a manner that practically these powers all 
depend on three independent variables On the other 
hand, as regards these independent variables, which are 
the most important factors in the problem, he gives as 
good as no clue to them, he only seeks to remove them 
as fai as possible from the sphere of physiology For 
my own part I am able to understand this whole series 
of descriptions only as meaning that an arbitrary number 
of visual substances can be assumed to exist in the brain, 
and that their respective stiengths of excitation are 
differer.t functions of the same three independent varı- 
ables, each visual substance being unaffected by the 
excitations of the rest, and the excitation of each being 
susceptible of direct apprehension in consciousness I 
do not think it ıs necessary, ın this book, to go further 
into such hypothetical views 

Hering especially claims the credit of opening up the 
way to understanding colour-blindness He makes all 
dichromasy depend upon a single cause, namely want of 
sensibility in the red-green visual-substance The differ- 
ence between red-blindness and green-blindness 1s, 
according to him, attributable to different colourations of 
the media of the eye , partly of the yellow spot of the 
retina, partly of the crystallme lens 

These colourations are chiefly met with in the sick or 
the very old, and, when occur1ing in otherwise useful eyes, 
are not of such strength that they could bring out con- 
spicuous deficiency of brightness in different paits of 
the spectium 

The colouration of the yellow spot of the retina takes 
effect in a very limited but very important part of the 
field of view, and in only a narrow band of the spectrum 
The most trustworthy observations on the mfluence 
of the wave-length of the mcident ight upon the strength 
of the red and green excitations, have been made with 
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kinds of light not lableto be absorbed in notable degiee 
by the yellow pigment. On the whole, it 1s accordingly 
found that this pigmentation 1s subjectively gafluential 
only ın cases ın which the rays in the netghbourhood of 
the line F play a prominent part, as, for example, in a 
certain mixture of this blue with red (mentioned on page 
354) which, if ıt looks white when our eyes are directly 
fixed upon it, will show blye predominant when we look 
in a slightly different direction 

As far as hitherto-known facts go, 1t appears very ım- 
probable that Hering’s theory of *dichromasy can be 
carried through Nevertheless, further observations ın 
this direction are very desirable, The influence which 
the colouration of the yellow spot has in indiwidual eyes 
can be estimated by comparing‘the appearances of colour- 
mixtures in the centre of the field of view with their ap- 
pearances very near the centre Such comparisons will 
show with certainty where such influence 1s present and 
where 1t 1s absent ʻ valai 

e 

The following 1s a summary, by Prof Everett, of 
two passages from the new edition of Helmholtz’s 
“ Physiological Optics,” which sre important as supple- 
menting the’foregoing critique of Hering’s theory — 

In discussing the results of experiments for determining 
the exact positions of the three elementary sensations 
with respect to actual colours, in Newton’s diagram or in 
Lambert’s pyramid, Helmholtz represents the results by 
a tnangle with the three elementary sensations at its 
corners, and with the colours of the spectrum plotted 
along a curve which hes entirely in the central portion of 
the trangle He says, p 457 — . 

“This curve shows that every simple colour excites 
simultaneously in the trichromic eye the three nerve-, 
elements which are sensitive to light, and excites them 
with only moderate differences of intensity If we ghen 
hypothetically refer all these excitations to the presence 
of three photo-chemically alterable substances in the 
retina, we must conclude that all three of these must have 
nearly the same limits of sensibility to light, and must 
show, ın the rates of their photo-chemical actions for the 
different wave-lengths, only secondary vanations of 
moderate amount Similar variations, arising from the 
presence of foreign substances, from substitutions of 
analogous atom-groups, and so on, occur also in other 
photo-chemucally alterable substances as used in photo- 
graphy , for example, in the different haloid salts of 
silver” 

In a mathematical discussion of colour-blindness, 
commencing at p 458, he points out that in dichromic 
vision there must be a linear relation between the three 
independent elements of trichromic vision, and in Lam- 
bert’s colour pyramid there must be a certain line through 
the vertex, such that any plane drawn through itis a plane 
of uniform colour Newton’s diagram of colour may be re- 
garded as contained ın any plane which cuts the axis of the 
pyramid , and it 1s very important to determine the point 
in which the above-mentioned lme cuts such a plane , for 
any line in Newton’s diagram that passes through this 
point is a line of uniform colour to the dichromic vision 
in question Experiment shows that ıt always lies out- 
side the triangle of actual presentable colours 


Addendum 


Prof Everett adds the following remarks of his own 
on the present position of the problem of colour-viston — 

On the one hand, it 1s established, as a fact of expert- 
ment, that the excitation of colour-sensation in the normal 
eye depends upon only three variables, and that their 
effects are superposable, so as to admıt of being expressed 
by equations of the first degree, otherwise called linear 
equations The simplest choice of three variables 1s that 
adopted in Young’s theory, because it only requues posi- 
tive values of the variables 
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è On the other hand, the various colours regarded as 
subjective appearances do not naturally class themselves 
under a threefold headmg Yellow does not look as if 
it consisted of red and green Colofir-sefisations as 
known to us ın consciousness are not threefold but 
manifold 
e The two facts taker together seem to imply two succes- 
sive operations intervening between the incidence of 
light and the perception of colour The first operation 12 
threefgld, and may consist (as above suggested by Helm- 
holtz) of the photo-chemical decomposition of three 
different substances The second operation consists in 
the effects of the first operation upen a com lex organism; 
and the distinctions of colours as we see them arise out 
of the nature of this organism 

The number of independent variables requued for 
specifygng theeondition of a system isa very different 
thing fråm the number of well-distinguished states in 
which the system can exist For example, the state of 
a given mass of water-substance 1s completely determined 
if its volume and temperature are given, and therefore 
depends on only two variables But the number of its 
well-distinguished states is three In like manner.colour 
depends on three variables, but the number of well-dis- 
tinguished colours, besides white, may be said to be seven, 
namely the six principal colours of the spectrum and 
purple 

What differences of condition in the organism cor- 
respond to these eight distinct appearances in the field of 
view, and how these different conditions are produced by 
the three primary excitations, are problems awaiting 
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AUTOMATIC MERCURIAL AIR-PUMPS 


OF late years, and more especially during the last 
decade, men of science have devoted much thought 
and ceaseless energy to the invention of an apparatus 
which should admit of the automatic working of mer- 
curial air-pumps Of the numerous inventions brought 
forward, the ingenious apparatus of Schuller and Stearn 
are especially deserving of mention 

But notwithstanding the present extensive employment 
of the mercurial atr-pump in science as well as im tech- 
nics these appliances are neither much known, nor have 
they been used to any great extent, although they are of 
great importance, and would probably be very advantage- 
ous This may be explained by the fact that they are 
wanting in the necessary simplicity and trustworthiness, 
without which the advantages of automatically working 
mercurial air-pumps are somewhat doubtful 

We shall describe now an apparatus for the per- 
fectly trustworthy and automatic working of mercurial 
air-pumps, as well as the shape of the glass pump used 
in connection with it, which, while possessing the greatest 
possible simplicity, admits of the highest rarefactions 
hitherto known 

The figure shows the automatic apparatus ın connection 
with an improved Toepler mercurial air-pump The glass 
ball H 1s connected on the one hand by flexible tubes 
with the pump Q, on the other hand by the tube L with 
the accumulator M The water-pipe K runs into the 
bottom of the accumulator, and by means of a specially- 
constructed three-way cock K can either be connected 
with the hydrostatic pressure-pipe K, or the discharge- 
pipe Ks 

If water under pressure 1s admitted through the tubes 
Ay, K and & into M, the air contained ın M 1s compressed 
*This air again exerts a pressure through the tube L on 
the meiculy contained in H, and drives it into the pump 
Q As soonas the mercury has risen sufficiently high and 
the cock K 1s reversed, the compressed air forces the 
water out again through 4, K, and 4, and the mercury 



















alls down on account of its own weight out of tif 
G back into the ball H. 


the atitonfatic action of the pump, is effected in 
lowing fnanner :—The ball H rests on a frame D, 
olving. about the axis 4, and the motion of which is 
imited. by the ledges ¢ andic cA lever G is attached 
the frame not far from’ the axis, and by means of a 
3, when the balance D reverses its position, also turns 
he cock, When the ball # is entirely filled with 
ie balance D rests.onthe upper ledge c. If the pump is 
set in motion the left side of the balance D becomes 
ighter in proportion 4o the amount of mercury force 

out of all H into the pump, until at last the weight € 
on ht-hand side becomes heavier, and the balance 
ains the position shown by the figure. The 
hree-way cock is.also reveysed by this motion. „Äi 
: ° 








. 














as. already described, the water current is now 
water present in M flows out through Ka and 
roes back from the pump Q into the ball H. 
g the tipping over of the balance, however, the 
ing weight € has run down its inclined plane to a 
ledge, E, so that it now exerts a pressure on the lever 
arm, Its momentum is so calculated that the mercury in 
ump must have fallen tothe point g, and flowed back 
othe ball H before it again overweighted, and moves 
k the balance. The weight ethen slides back again, 














oa pump recommences. It will easily be seen that 
_ the height to which the mercury rises in the pump, the 
mass of the sliding weight being a constant quantity, 
= depends only on its final positions, and that, therefore, 
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left until it rests against its left ledge, and the play” 















} Bs > 
| the adjusting of the height of the mercury can be easi 
| and accurately done up to a centimetrd, oA 
| It goes without saying that every mercurial air-pump. 
| not provided with cocks can be worked by the apparatus. 
just described. But the improved construction of ‘the 
Toepler pump, dfàwn likewise in projection in the figuri 
has proved to be especially practical: The following is 
| description @f its automatic werking :— EES 
| If the cock 4 is connected with an hydrostatic 
| air-pump, the ball 3 of the pump and the space R, 
which is to be evacuated through the tube s; is 
| pumped out up tg the tension of the vapour. The me 
` cury then rises in the tube R almost to the height of the 
_ barometer &bove its level ip the ball n. If the automati 
| apparatus is then set in motion, the mercury enters the 
| ball Q and the tube s, thus cutting off the connection 
i with R, while any further rising of the mercury 
` i . 


in the tube S is prevented by a glass valve wv, it passes.” 
through the first Y-tube 7, filling the little vessel 7 
and rises through s, into the ball x, driving before it 
the air which was before shut off in Q. At this 
moment so much mercury has been forced out of the 
ball H into the pump Q, that the balance is turned, the 
mercury flows back out of Q into H, forming vacua in 7 
and Q, as the little mercury-threads remaining in the side-. 
tubes 7, and s, form shut-off valves. As soon as the” 
mercury has fallen below the entrance-point of S into & 
the pressure in R and Q become equal, the denser air. 
flowing out through s into Q. The time during which 
Q is connected with R may be determined at will by 
changing the right ledge of the sliding weight. Thenthe 
balance again changes its position, the mercury rises in 
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v, and soon. When thè pump has made a few strokes 
in this manner, A lever T is let down, sọ as to rest 
on the ledge x- The wheel F provided with 
six pegs is now turfied a tooth farther each time the 
weight C slides from the left to the right, and the ledge- 
peg /, which when the lever was raised taught each time 
into a notch of the peg-wheel, rests for the length of¢five 
strokes of the pump against the circumfer®nce of the 
stroke. As the rising of the quicksilver in the pump is 
in the inverse proportion of the momentum of the 
counter-weight in its left final position, jf the ledges and 
peg / are rightly placed, it will when ascending be driven 
five times into the little holloy space 7, and ®nly at the 
sixth into the ball æ. In consequence of this the little 
air-bubbles are accumulated in the highly evacuated 


pressure, and formingelarger bubbles, and having “easily 
‘overcome the somewhat greater counter-pressure of the 
mercury column s, they rise into the ball P, be 

All these ‘manipulations are performed entirely auto- 
matically by the apparatus. y the same time that the 
toothed wheel has commenced working (Ze. when the 
volume of air pumped out by the pump has sufficiently 
diminished) the vessel P is entirely cut off from the 
hydrostatic air-pump by the cock 4, thus ceasing to act. 
‘The mercury of the pump is entirely shut off on doch 
sides from the exterior air, and only in contact with 
perfectly dry air. After stopping the pump, concentrated 
sulphuric acid may be sucked up into P, which dries up 
entirely, The mercury is shut off from M by a caout- 
chouc bag, 1. ? 

The following experiments were made at the Physical 
Institute of the University of Berlin : . 
c 400 ccm. (cubic centimetres) were evacuated to 1/1000 
“tim. in ten minutes ;, 4000 c.cm. = 4 litres, in an heur. 

The highest rarefaction hitherto obtained has been 
about from 1/6000,00 ~ 1/800,000 m.m. = to about 
asaybvoo0 ~ soordasos atmospheres. — 

The pump is supplied by Messrs. E. Leybolds Nach- 
folger, Cologne (Germany). AUGUST RAPS. 


CRYSTALLISED CARBON. 

1% the course of some researches on the properties and 

modes of formation of the various forms of carbon, 

M. Henri Moissan has succeeded in reproducing the 

variety of diamond known as caréonado, or black diamond, 

and has even obtained some minute crystals of the colour- 

less gem, An account of his results in the Comptes 

Rendus of February 6 is followed by an article on the 

reproduction of the diamond, by M. Friedel, and some 
congratulatory remarks by M. Berthelot. 

As long ago as 1880 Mr. Hannay! indicated the for- 
mation of diamond-like crystals on heating under high 
“pressure, in a tube of iron, a mixture of lithium, lamp- 
‘black, essence of paraffin, and bone oil. 


















substance played the most important part. In M. 
‘Moissan’s new process carbon obtained from sugar is 
“dissolved in a mass of iron, and allowed to crystallise out 
‘under high pressure. To produce this pressure the ex- 

. pansion, of iron during condensation is utilised. The 
carbon is strongly compressed in an iron cylinder closed 
with a screw-stopper of the same metal, 
soft iron, weighing about 150 or 200 gr., is melted in the 
electric furnace in a few minutes, and the cylinder is 
plunged into the molten mass. The crucible is at once 
taken out of the furnace and splashed over with water. 
When the external crust is at a red heat the whole is 
allowed to cool slowly in air. 

The metallic mass thus obtained is attacked by boiling 


1 Proc. Roy. Soc., vol. xxx, p 188. 
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wheel, and doesnot catch into the notch until the sixth | 


space 7, in which they ascend owing to the slight counter- | 


It was then | 
posed that the nitrogenous compounds of the last | 


A quantity of | 





| Bdrochloric acid until all the iron is removed. There 
| remain three forms of carbon: graphite in small 
| quantity; a chestnut-coloured carbon, in „very small 
needles, such as has been found in thesCanon Diablo 
meteorite ; and a small quantity of denser carbon which 
has to be further isolated. For this purpose the mixture 
R treated alternately*with boiling sulphuric and hydro- 
fluoric acids, and the residue decanted in sulphuric acid 
of density 1'8. It then contains only very little graphite, 
and various forms of carbon. After’ six, or eight treat- 
ments with potassium chlorate and fuming nitric acid, the. 
residue is boiled in hydrofluoric acid and decanted in.: 
boiling sulphuric acid to destroy the fluorides. It isthen 
washed and dried, and bromoform is employed to separate 
out some very small fragments denser than that liquid, 
which scratch the ruby, and, when heated in oxygen at 
1000°, @igappéar. . 

Some ef these fragments are black, others transparent. 
The former have a rough surface, fnd a greyish black 
tint identical with that of certain carbonadoes; they 
scratch the ruby, and their density ranges from 3 to 3°5. 
Some pieces have a smooth surface, a darker colour, and 
curved edges, The transparent fragments, which ‘appear 
broken up into small pieces, have a fatty lustre, are highly 
refractive, and exhibit a certain number of parallel striz 
and triangular impressions. ‘ 

During combustion in a current of oxygen at 1050’, 
some of the fragments left cinders of an ochreous’ colour, 
usually preserving the original form of the small crystal— 
just as in the combustion of impure diamonds. 

As indicated already by Mr. Sidney Marsden,’ silver 
heated to 1500° in presence of sugar carbon is foumd to 
contain on cooling some black crystals with curved edges. 
M.: Moissan has found that high pressure is indispensable. 
He heated silver till it boiled briskly in contact with car- 
bon, and found that a certain quantity of the latter was 
dissolved. By suddenly cooling in water, a portion of 
liquid silver, cooling inside a solid crust, was subjected to 
a very high pressure. No diamonds were formed, but 
rather a large crop of carbonadoes of densities ranging 
from 2°5 to 3'5, thus forming a series connecting graphite 
with diamond. Bromoform separated a carbonado, which 
scratched the ruby and burned in oxygen at 1000", A 
quantitative determination of this reaction showed that 
o'006 parts of this substance gave 0'023 of carbonic acid. 

M. C. Friedel describes an experiment in which he 

obtained’a black powder capable of scratching corundum 
| by the action of sulphur on molten iron containing 4 per 
| cent. of carbon. "But the question of the production of 
diamond powder by this means is as yet an open one. 

M. Moissan is continuing his researches on the solu- 
bility of carbon in iron, silver, and their alloys. It is to 
be hoped that he will soon be able to exhibit artificial 
true diamonds of a more imposing size. 
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LINES OF STRUCTURE IN THE 
WINNEBAGO CO. METEORITES AND 
OTHER METEORITES? ` 
T HE ground and polished surface of a Winnebago Co.. 
meteorite showed to me some interesting markings. 
Subsequent examination revealed like markings in other 
meteorites. Perhaps these markings have been de- 
scribed. If so I have no recollection of the description, 
| and therefore it seems worth while to call attention to 
them. r 
The polished surface of a’small Winnebago stone, three 
or four square centimetres in area shows several hun- 


* dreds of bright metallic points. The larger iron particles 
in this surface have great varieties of shapes—-the smaller: 
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t Proc. Roy. Soc, Ed. 1880, vol. H. p. 20. 
2 Reprinted from the February number of the American Journal of 
| Science. 
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ones are usually mere pomts When seen with a les, 
or even ata distance from the eye suited to distinct vigion 
there does not appear to be any regular structure or 
arrangement ofthe bright points But if the surface is 
so held as to be a little beyond the place of distinct vision, 
and at the same time, turned around ın such a way as to 
reflect always a strong light to theveye, either skylight er 
lamplight, there appear lines of points acioss the polished 
“Surface of the stone, which suggest very strongly the 
Widmanstaetten figures on metallic meteorites Ag times, 
as the stone 1s turned, no lines can be detected Again 
one set of parallel lines or two sets crossing each other 
‘become visible Some of the sets are very sharply mang 
fested, and some are so faint as to leave one in doubt 
whether the lines ate real or only fancied ‘There are on 
the surface in question six or eight of these sets of lines 

A second surface was ground nearly patalley to the 
first, at about one centimetre distant from 1$, and lke 
lines appeared onethis parallel surface Some of the 
lines, but not all of them, corresponded ın direction ın 
the two surfaces Fou move surfaces approximately at 
night angles to the first surface, and corresponding to the 
faces of a right prism, were then ground, and upon these 
surfaces the like sets of lines appear with more or less 
distinctness 

A slab of a Pultusk stone 6 x 7 centimetres shows 
over its entire surface hke markmgs Something hke a 
curvature of the lines appears in one instance, but in 
general the lines run straight from side to side of the 
slab The slab 1s six millimeters ın thickness, and most 
of the sets of lines have the same directions upon the two 
sides 

A Hessle stone, a small slice from the Wold Cottage 
stone, one from Sierra dı Chaco, one fiom a Sienna 
stone, a fragment from the Rockwood stone, and a slice 
from the Rensselaer Co stone, all show with more 
o1 less clearness the hke markings Of three microscope 
slides of the Fayette Co meteorite one shows them 
clearly, a second shows traces of them, the third not 
at all 

A considerable number of the ground surfaces of 
meteoric stones in the Peabody Museum also show these 
markings For example, a triangular surface of a Weston 
stone, 8 or 10 centimetres to each side, exhibits them 
very well 

These markings are such as we might expect if the 
forces which determine the ciystallisation of the nickel- 
iron of the 1ron meteorites also dominated the structure 
of the rock-like formations of the storfy meteorites and 
the distribution therein of the iron particles The rela- 
tion of quartz crystals to the structure of graphic granite 
1s naturally suggested by these meteouite markings 

H A NEWTON 





THE LATE THOMAS DAVIES, FGS 


R THOMAS DAVIES, who died en December 21 
last, was born on December 29, 1837, in the neigh- 
bourhood of London, and was the son of Mr William 
Davies, F GS, of the Geological Department of the 
British Museum Huis early education was of a very 
elementary character, and the period of his school-life 
was brief finding town-life irksome, and yearning for 
freedom and adventure, he took to the sea at the age of 
fourteen, and during the next fou years led a 1oving life, 
visiting China, India, and various parts of South America 
He was then prevailed upon by his father to adopt a 
more settled mode of existence, and on the separation of 
the Department of Mineralogy from that of Geology was 
appointed in 1858 a third-class attendant at the British*® 
Museum under Prof Maskelyne, to whom the care of the 
minerals had been assigned, in the following year he 
added to his responsibilities by marriage 
During the next nine years, save fo. a short interval 
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when Dr Viktor von Lang was an assistant in the 
Department, Mr Davies was the sole helper of Mr 
Maskelyng in the arrangement and examination of the 
mineral collections, during this time Mr Maskelyne 
effected a thorough change in the classification and 
arrangement of® the minerals, and in labelling with 
localities the large number of specimens that were with- 
out any deaeriptions except what could be traced out in 
old catalogues In this work, and in the cleaning and 
arlanging some tons of specimens, of which many were 
entirely valueless, the patient and intelligent aid of 
“young Davies” alone rendered it possible to carry out 
the preliminary Spetations As the collection grew into 
orderly artangement, the registration and labellmg of 
specimens was entiusted to him by Mr Maskelyne It 
was thus that he gradually acquired an eye-knowledge of 
minerals which has rarely, if ever, been surpassed His 
perception of the peculiarities ob a specimen was re- 
markably quick, while his remembrance of individual 
specimens was almost marvellous It was paiticularly in 
the habit, the locality, the associations and modes of 
occurrence of mineral species that, he concentrated his 
interest , and to his knowfédge im this direction his eather 
training, under the eye of Mr Maskelyne, ın the labelling 
of the minerals, accumulated ın the cases and drawers of 
the collection, very laigely contributed 

In the early years of Mr Davies’s museum life Mr 
Maskelyne was further engaged in the study of thin 
sections of meteorites, and initiated Mr Davies into a 
knowledge of the microscopic characters of rock-forming 
minerals, a mode of investigation then almost unknown 
In thig direction his quickness of perception and ex- 
cellence of memory had full scope for play, and Mr Davies 
oon became extremely skilful in the microscopic deter- 
mination of minerals in 10ck-sections, and in the recog- 
nitiqn of peculiarities of rock-structure Few practical 
petrologists approached him in this faculty 

Nor did he neglect to improve his general education 
With this end in view he attended the,evening classes at 
the Working Men’s College in Great Ormond Street, and 
in the course of time acquired a knowledge of both French 
and German He was also familiar with plants and 
fossils, a knowledge largely derived fiom his father 

His 1emarkable qualifications attracted the early 
attention of Mr Maskelyne, and in 1862 were officially 
recognised in his promotion by the trustees from the grade 
of attendant to that of transcriber or junior assistant In 
1880 he was promoted to the grade of first-class assistant 
By a remarkable coincidence his father, Mr Wiliam 
Davies who had long been renowned for lis large 
practical knowledge of important branches of paleon- 
tology, and especially of tossil fishes, and had hkewise 
begun museum hfe as an attendant, obtained the same 
promotion on the same day In the same year Mr 
Davies was awarded the balance of the proceeds of the 
Wollaston Fund by the Council of the Geological Society 
as a testimony of the value of his researches in mineralogy 
and lithology Stil later, in 1889, the name of Daweszte 
was given to a new mineral “in honour of Mr Thomas 
Davies, who has now been associated during upwards of 
thirty years with the British Museum Mineral Collection, 
and whose mineralogical experience and Breithauptian eye 
have ever been willingly placed at the service, not only of 
his colleagues, but of every one who has been brought into 
relationship with him ” 

He became a Fellow of the Geological Society in 1870, 
and was an early member of the Mineralogical Society 
of France 

His published work was not voluminous , it relates 
almost exclusnely to the microscopic characters of the 
pre-Cambrian rocks He contributed, however, the bulk. 
of the articles on mineralogy and petrology for “ Cassell’s 
Encyclopedic Dictionary,’ and for some years edited the 
Mineralogical Magasine 
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Mr Maskelyne, for whom he was right-hand man, and 
almost sole working helper during upwards of twenty 
years, looks back with fond regret on the uninterrupted 
happiness of their association According to my own 
experience of the last fifteen years, he was an excellent 
colleague, always cheerful, good-tempered, and kind- 
hearted, ever ieady to help in any direction, howg¢ver 
much it might interfere wyh the particular york he had 
immediately m hand At home he was an enthusiastic 
gardener , wet or fine, absolutely reckless of weather, he 
was at work from early sunrise, anœ could boast the pos- 
session of one of the best managed gardens m the neigh- 
bourhood His love of fresh air and fhe bustling east 
wind never left him , even after recovery from the long 
illness which two years ago had taken him to the verge 
of the giave, he did not hesitate to show the greatest 
contempt for the protection of ari umbrella, and notwith- 
standing the remonstrgnces of his frends, might séll be 
occasionally seen enjoying the beating of the wind and 
rain on his unprotected face . 

He was an Original Member of the Mineralogical 
Society, and Foreign Secretary for several years pre- 
ceding his death . 

Mr Davies leaves a widow and nine children to mourn 
his loss L FLETCHER 





NOTES 


AT the last meeting of the Council of the Mineralogical 
Society, ıt was resolved to mitiate a ‘‘Thomas Davies 
Memorial Fund ” on behalf of the widow and childreg of the 
late Mr Thomas Davies, F GS, of the British Museum The 
following gentlemen have consented to act as an Executive 
Committee —-Prof N S Maskelyne, F RS (chairman), Dr 
Hugo Muller, F.R S (treasurer), Mr H A Miers, FẹG S 
(secretary), Prof T G Bonney, FRS, Mr L Fletcher, 
FRS, Dr Henry Hicks, FRS, W H Hudleston, FRS, 
Prof J W Judd, F'R S, Mr F W Rudler, FG S, Mr. F 
Rutley, F GS, Rev Prof T Wilshire, FGS, Dr Henry 
Woodward, F RS Subscriptions for the fund should be sent 
to Dr Hugo Muller, 13 Park Square East, Regent’s Park, 
London, N W 


AN extra meeting of the Chemical Society will be held on 
February 20, at 8p m , the anniversary of the death of Herman 
Kopp, when a lecture will be delivered by Prof T E Thorpe, 
ERS Lord Playfair will bein the chair 


AN International Botanical Congress ıs to be held during the 
Columbian Exposition at Chicago - Prof C E Bessey will 
receive communications on the subject 


M P DUCHARTIE has been elected president, and M L 
Gugnard first vice-president, of the Botanical Society of France 
for the year 1893 


THE annual public meeting of the University College 
Chemical and Physical Society will be held at University 
College, Gower Street, on Fricay, February 24 The chan 
will be taken at eight o’clock by Prof F T Roberts, and Prof 
Watson-Smuith will deliver an address on diseases incident to 
work-people in chemical and other industries 


Mr THOMAS Bryant, president of the Royal College of 
Surgeons, delivered the Hunterian oration on Tuesday afternoon 
im the theatre of the college, in the presence of the Prince of 
Wales and the Duke of York and a Jarge and distinguished 
company Mr Bryant began by thanking their Royal Highnesses 
for their presence on the special occasion of the centenary of the 
death of John Hunter, the great founder of scientific surgery 
In the course of his oration Mr Bryant said that the whole 
world of vegetable and animal life was Hunter’s subject, but that 
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hes main objects were the improvement of surgery by the eluci- 

dation of pathology , the examination of the causes which de- 

‘ermine any departure from the normal type, whether of form or 

function , and the study of the means which mature’ adopts for 

the healing of wounds and the repair of injuries It was one of 
his special merits that he raised surgery out of the position of a 

a®poor art, based on empirical knowledge and practised too much 

as a trade, to establish it firmly as a high and elevating science,, 
at the same time raising its practitioners in the social scale, and 

domg $ much for medicine as for surgery, for he considered 

them inseparable He made the profession scientific by basing 

1t upon the widest knowledge of the séructure and functions of. 
all living things, ard educed therefrom Jaws and principles for 

the guidance of future generations in their study and treatment 

of dsease ın any of its forms This alone should render him 

worthy ef the thanks of civilised mankind. 


. 

«Mr GEORGE MATHEWS WHIPPLE, whose death we briefly 
recorded last week, had done much solid and valuable work in 
various departments of physical science Among the subjects 
in which he was especially interested were wind force and wind 
velocities, and throughout the greater part of his life,"as the 
Times has said in a brief sketch of his career, he was constantly 
carrying on experiments with a view to determine wind force 
and to find out what were the best instruments for securing 
accurate results He improved the Kew pattern magnetic m- 
struments , he designed, among other instruments, the apparatus 
for testing the dark shades of sextants, and at various periods 
he was associated with Captain Heaviside, Major Herschel, 
and General Walker, in carrying on pendulum experimenés for 
the determmation of the force of gravity The magnetic part 
of the report of the committee appointed by the Royal Society 
to investigate the Krakatoa eruption and the subsequent 
phenomena was prepared by Mr Whipple, and valuable papers 
were from time to time submitted by him to the Royal Society 
and the Royal Meteorological Society He was filty years of 
age at the time of his death He entered the Kew Observa- 
tory m 1858, became magnetic assistant in 1862, and 
was appointed superintendent in 1876 This office is one of 
great and growing importance, and we trust that a capable 
successor may be found The Kew Observatory is the central 
standardising station of the Meteorological Office, and numerous 
magnetical observatories in other countries are similarly con- 
nected with it New instruments are tested there, and 
expellments are made, and ıt has now grown into an institution 
where the verification of scientific instruments of many kinds, 
including thermometers, sextants, telescopes, watches, and 
recently photographic lenses, 1s carried on on a large scale, as 
described ın the annual report of the Kew committee to the 
Royal Society 


. 


THE Rev F O Morrisdied at Nunburnholme, in Yorkshire, 
on Friday last, athe age of exghty-two He was well-known 
as a popular writer on science, and did much to create and 
foster interest ın some branches of natural history, especially in 
ornithology Among his many books were ‘* A History of 
British Birds,” 1ssued ın sın volumes from 185r to r857, and 
his “ Natural History of the Nests and Eggs of British Birds,” 
published in three volumes in 1853 In 1854 he was presented 
to the rectory of Nunburnholme, which he continued to hold 
until his death 


A DESTRUCTIVE earthquake has taken place im the island of 
Samothrace All the buildings are said to have been destroyed 


*Renewed shocks, accompanied by loud subterranean rumblings, 


have also occurred at Zante . 


Ow Sunday a shock of earthquake was experienced in New 
Zealand It caused little damage, but was felt in both the North 
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and South Islands, bemg most severe at Wellington ang at 


Nelson . 


THE weather of the past week has been very stormy and 
damp m most parts of these islands, scarcely a day has passed 
without gales being reported On Friday, the roth, the wind 
force was especially strong, on the north-east coast of Scotland 

e‘and im the Enghsh Channel, and on Tuesday another deep de- 
pression had reached our northern coasts from off the „Atlantic, 
accompanied by strong gales The United Kingdom was situa- 
ted between two areas of high barometer readings, one of which 
lay over Scandinavia @d the other over France and Spajn 
With this distribution of pressure, the conditions were favour- 
able to the passage of cyclonic disturbances within our area, and 
although the storms were not of exceptional violence en the 
southern districts, they wefe so relatively, as the Winds have 
been peculiarly quiet durmg the last twelve months Temperd® 
ture has been a little above the mean for the season, the daily 
maaima often exceeding 50°, but on Sunday the highest day 
readings were below 40° over the nortn-east of England, while 
a sharp frost occurred m the north of Scotland, the mmmum 
temperature registering 20° On the continent the temperature 
has been much lower than in this country , at Haparanda, at the 
north of the Gulf of Bothnia, which hes in the area of the high 
barometric pressure over Scandinavia, a temperature of minus 
37° was recorded on Friday and Saturday Rainfall has been of 
daily occurrence at most stations, although the amounts measured 
have generally been hght, while hail and sleet have occurred ın 
many places With Tuesday’s storm, however, the rainfall ex- 
ceeded an inch on the west coasts of {reland and Scotland By 
the Weekly Weather Report of the 11th instant it appears that e 
the rainfall for that week was greatly in excess of the mean in 
the north and west of Scotland, and to a less extent mm the east 
of Scotland, the north of Ireland, and the western parts of 
England Bright sunshine exceeded the mean in all districts, the 
greatest amounts, 32 to 38 per cent, being recorded in most 
parts of England 


THE recent numbers of Cze? et Terre (Nos 21-23) contain 
interesting articles on ozone The observation of this element 
by meteorologists has been almost given up in most countries, 
owing chiefly to the difficulty of obtaining comparable results by 
the methods at presentin use, although its importance for in- 
valids and others as a purifier of the atmosphere 1s generally 
acknowledged And at a recent meeting of the Royal Meteoro- 
logical Society, regret was expressed at the discontinuance of 
these observations D A Van Bastelaer, in conjunction with 
the Royal Observatory of Brussels, maintained a system of 
ozone observations at 150 of the stations belonging to the Society 
of Public Medicine in Belgium during the ryears 1886-91, which 
1s probably the most complete investigation mto the subject 
which has been made. The values found fof the various stations 
are given in a tabular form, and M Van Bastelaer found that 
there are continual and sudden variations in the records from hour 
to how, between morning and evening, and from one day to 
another, but that the mean values for any locality remain nearly 
constant Isolated values are of no use , a long series of obser- 
vations 1s necessary for any results of importance to be arrived 
at The ar at stations near the sea coast contained, as 18 
usually supposed, the greatest amount of ozone 


THE Indiana Academy of Science lately held at Indianopolis 
its eighth annual meeting, the president being Prof J L Camp- 
bell, of Wabash College, Crawfordsville, ‘Ind There was a 
large attendance, and no fewer than ninety-two papers had been 
prepared, most of which were read The first volume of the 
Academy’s Proceedings was distributed at the meeting 
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THe Kew Bullets continues, m the January number, its 
series of artigles on the food grains of India, one of the subjects 
being Kangra Buckwheat (Fagopy: um tataricum, Geertn , var 
Atmalatca, Batalm) The typical pl&nt ıs cultivated through- 
out the higher Hymalayas, but more especially on the western 
extremity, and at altitudes from 8000 to 14,000 feet The yield 
in India capnot yet be estimated, but the Dee//eren says there can 
be little doubt that the seeds are singularly rich in nutrient 
constituents This ıs confiimed by the conclusions of Prof 
Church with regard tca sample he has examined 


THE January numper of the Kew Bulletin contains also the 
fourth deqade of new orchids, the fourth of ‘* Decades Kew- 
enses,” papers on fruit gfowing at the Cape and the clove 
industry of Zanz‘bar, and miscellaneous notes 


Pgpor R SHIMEK 1s now investigatmg the flora and the 
geology of Nicaragua, along the route of the canal, under com- 
amission from the State University of Iowa Dr Terracciano, 
of Rome, 1s about to renew his investigation of the flora of 
Erythrea, the Italian colony on the,Red Sea. Dr K. N 
Denkenbach 1s commissioned by the Natural History Society of 
St Petersburg to mvestigate the flora of the Black Sea 


Mr R THAX1ER proposes in the Botenzcal Gazette the 
establishment of a new order of Schizomycetes, the Myxobac- 
terlaceze, somewhat intermediate im its characters between the 
typical Schizomycetes and the Myxomycetes It comprises the 
genus Chondromyces, placed by Berkeley, in his ‘‘ Introduction 
to Cryptogamic Botany,’ unde: the Stilbace1, and two new 
genera, Myxobacte: and Myxococcus The order consists of 
mobile rod-like organisms, multiplying by fission, secretmg a 
gelatinous base, and forming pseudo plasmode like aggregations 
before passing {nto a more or less highly-developed cyst- 
producing resting state, m which the rods may become encysted 
m groups without modification, or may be converted into spore- 


masses y 


AT the meeting of the Royal Botanıc Society on Saturday, 
one of the branches of the flowering stalk of Mourcroya selloa 
was shown from the Society’s conservatory This 1s a Mexican 
plant allied to the aloes, and like them ıt flowers only once 
during its hfe The plant, which has been in the conservatory 
for upwards of twenty years, late last autumn threw up a flower 
spike which ın a very short tıme grew toa henght of 30 feet, and, 
passing through the glass roof, rose fo. some feet into the open 
air It could not, of course, resist the frosts and fogs of winter 
The flower-buds dropped unopened, when immediately from 
each node a number of young plants appeared This mode of 
reproduction ıs found in only a few vaiteties of plants, and 1s 
especially valuable ın relation to the cultivation of Fourcroyas 
as a source of commercial vegetable fibre 


THE Newcastle Literary and Philosophical Society will have 
no very pleasant associations with the memory of its hundredth 
anniversary, which was celebrated on Tuesday of last week 
During the following night the society’s premises caught fire and 
were greatly damaged Much injury was done to the library, 
where many most valuable books were destroyed 


Tue fifth and sixth parts of the fifth volume of the Jyter- 
nationales Archiw fur Ethnographie have been issued together 
ina single number It includes the second part of Dr W. 
Svoboda’s interestmg study (ın German) of the inhabitants of 
the Nicobar Islands , a paper (in French) by Désiré Pector on 





the volume by Dr Hyades and Dr Deniker (noticed some time 
ago in NATURE) on the ethnography of a part of Tierra del 
Fuego, a suggestive essay (in German) by Dr. T Achelis, on 
the psychological importance of ethnology , and the second part 
of Dr Schmeltz’s careful contributions (ın German) to the 
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ethnography of Borneo The first and last of these papers are 
admurably illustrated *A valuable paper on the Ainos, by David 
MacRitchie, of Edinburgh, has been published as a sypplement 
to the fourth volume of te Azchzv This paper ts accompanied 
by, and contains full descriptions of, a series of coloured repro- 
ductions of most interesting pictures of Aino lfe by Japanese 
artists, who have naturally a keener perception of the character- 
istics of their savage neighbour® than can be attained Sy Western 
visitors Mr MacRitchie seeks to show that the Anos display 
‘‘unmistakable traces of a near descen{¢ by at least one line 
of their ancestry, from the most crude form of humanity ” 


Messrs SAMSON AND WALL'N, Stockholm, arg about to 
issue what promises to be an import@nt and interesting work, by 
F R Martin, on the Siberian Antiquities of the Bronze Age, 
preserved in the museum of Minousinsk Nearly 900 objects 
in copper and bronze will ge represented ın the plates, which, 
according to the prospectus, are being prepared with the greatest 
care The antiquities of which these objects are selecte® 
specimens were collected in 1874 by M Nicolai Martianow 
from mounds in the steppes of tne Upper Yenise: They are 
the finest provincial collection in the Russian Empire, and M 
Martin found much to interest him in classifying and photo 
graphing them The present volume will be the fist of a series 
of works on the ethnography and archeology of Western 
Siberia by the same writer 


THE third volume of ‘‘ A Journal of American Ethnology and 
Archeology,” edited by J Walter Fewkes, has been issued It 
contains an interesting ‘‘ outline of the documentary history of 
the Zufii tribe,” by A F  Bandelier, and ‘‘somatological 
observations on Indians of the souti-west,” by Dr H F Cs 
Ten Kate Itis worth while to note that in,Dr Ten Kate’s 
opinion the study of physical anthropology among the Nerth 
American Indians does not tend to demonstrate that their types 
are exclusively American It rather shows, he thinks, that they 
present only the characteristics of ‘‘the Mongohan or so called 
yellow races ” “Ido not mean, ’ he says,“ that the American 
aborigines are Mongolians in the strict sense of the word, or that | 
America has been populated from Asia Where the Indians | 
came from I do not know, but my position is as follows —The 
American race 1s, somatologically speaking, not a type, but has 
characteristics which can only be called Mongoloid ” 


gn aaam 


PROBABLY no living sportsman has shot more big game in 
South Africa than Mr F. C Selous, who for years was more at 
home ın a waggon ora tent somewhere in the far countries of 
Afmcanderland than in the towns and settlements of the Cape 
Colony or the Transvaal He has nearly completed an account 
of eleven years’ sport and travel, which will be shortly published 
by Messrs Rowland, Ward and Co, of Piccadilly It will be 
fully wlustrated, and will mclude a variety of general mforma- 
tion on subjects of interest in connection with the latest develop- 
ments of South African exploration 





Mr ELLIOT STOCK has published the third volume of ‘‘ The 
Field Club,” a magazine of general natural history for scien- 
nfic and unscientific readers, edited by the Rev Theodore 
Wood The volume contains many articles which are well fitted 
to awaken interest ın various aspects of natural science 


WE referred lately to Dr D G Bnnton’s opinion as to the 
relation between nervous diseases and ctvilisation As his view 
has been called in question by Dr Rockwell, he 1eturns to the 
subject ın Sezence, supporting hts own conclusions by a reference 
to a paper contributed by Dr I C Rosse, professor of nervous 
diseases at the Georgia Medical College, to the Journal of 
Nervous and Mental Disease for July, 1891 In this paper Dr 
Rosse cites many authorities to prove that there 1; as much 
nervous disease at low as at higher stages of civilisation, and 
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peshaps more In the district of Columbia, for example, the 
decegents among the colowed people from nervous diseases 
often exceed those of the white population by thirty-three per 
cent Dr Rosse is inclined to believe that a sudden change m 
the social habits and condition of any race, at any stage of ad- 
vancement, will result im a prompt development of neurotic 
disease A high civilisation, which 1, stable, excites such a con- 
dition less than instability in lower grades i 


AT the meeting of the Field Naturalists’ Club of Victoria in 
November a paper presenting a list of species of Victouan 
butterflies was communicated 
Messrs F Spry and Ernest Anderson, and embodied the 
results of work carried on during many years The Vectorzan 
Naturalist says the paper was ‘‘ received with great satisfaction, 
and will proye of extreme value to,the Victorian lepidopterist ” 


> MR H E CLARK records in Serence what he calls ‘a bit of 
satisfactory evidence” as to the rate of speed in the flight of 
certain birds He thinks that this 1s often greatly exaggerated 

He was travelling lately on the Baltimore and Ohio Railway, up 
the valley of the Potomac, when he saw a great many wild ducks, 
whicn are admitted to be among the strongest flyers in America 

It so happened that, on rounding asharp curve, the train flushed 
a pair of buffle-heads, which started up stream atfullspeed On 
watching them he found that, instead of their leaving the train 
behind, the train was actually beating them, and he 1s confident 
that their rate of speed was not equal to that of the tram ‘We 
kept alongside of them,” he says, ‘‘ for nearly a minute before 
they turned back down-stream Careful calculation showed that 
the train was running at about thirty seven miles per houf, so 
that the rate of speed for those wild ducks would be about 
thirty-six I hope that others may have some evidence on this 
question of speed in flight which will throw more light on the 
subject ” 


AN interesting illustration of the tendency of inorganic matter 
to stimulate the forms seen ın organic 1s afforded by some speci- 
mens of hematite from a mine in Lake Superior district. It 1s 
described in the American Geologist as a fibrous red 
hematite, compact and tough-looking, and the radiating fila- 
ments or fibres towards their summits aie seen to spread out like 
some frondescent vegetable growths It would seem that in 
process of increase these fibies, starting from different but 
shghtly distant points, and having a tendency to expand, soon 
began to interfere with one another The line of contact, 
which became a plane as growth continued, 1s marked by a 
more or less distinct plane of separation This frondescent 
hzematite, in addition, is pierced by a number of pecuhar chan- 
nel» which seem to date from the time of development of the 
crystals It is noticed that these run, in general, perpendicular 
to the fibrous structure, and lie ın or across the planes of contact 
of two oppositely spreading frondescent growths These appear 
to mark in the first instance the vacancies left by the first con- 
tacts of overarching growths from opposite directions These 
branches then interfered with the free circulation of air, and 
interrupted and permanently stopped the development of these 
fibres beneath the overspreading canopy 


IT was shown by Ferraris some time ago (and the fact was of 
gieat practical importance) that by means of two simple alter- 
nating currents acting in fixed spirals, a rotating magnetic field 
could be produced, which by inductive action set ın rotation a 
copper cylinder or other conducting body brought mto the field 
Also an iron cyclinder, cut through so that the Foucault induc- 
tion currents could not be formed, was rotated by virtue of so- 
called magnetic hysteresis Further studies m this direction 
have been made by Signor Arno, using electric instead of 
magnetic foices, and a dielectric body instead of a magnetic. 


-m 
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He thus succeeded ın rotating a hollow cylinder of mica,®’o1 
other ımsulatıng substance, hung by a silk fibre, ın the space 
enclosed by fouy vertical curved copper plates, to which the 
requisite differences of potential were communicated An ac- 
count of these interesting experiments (described to the 
Accademia det Lince1) will be found in the Maturwessgz- 
schafiliche Rundschau, No 3, 1893 


Pror R C SCHIEDT has been making some interesting 
‘observations on oysters, and at a recent meeting of tM Phila- 
delphia Academy of Natural Sciences Prof Ryder reported on 

+ his behalf that oysters which had the right valve removed and 
were exposed to the hght in this condition, in a living state $r 
a fortnight or so, developed pigment over the whole of the 
epidermis of the exposed right mantle and on the upper exposed 
sides of the gills, so that the whole animat from ehis cause 
assumed a dark-brown colour Animals so exposed not only 
attempted to reprodiice the lost valve and hinge, but also partly 
succeeded in so doing, even re-establishing the insertion of the 
diminutive pedal muscle upon the mner face of the imperfectly 
reproduced right valve, which was deformed owing to the lack 
of support of the night mantle, because of the 1emoval of the 
original right valve Asa consequence the right mantle was 
rolled up at the edge, and this deformation of the mantle was 
reflected ın the attempted regeneration of the lost nght valve 
The pigment developed during exposure to light in the mantle 
and gills ın oysters with the right valve removed, which were 
kept alive in the aquaria at Sea Isle City by Prof Schiedt, was 
wholly confined to the epidermis as ıt normally ıs at the mantle 
borfler in the unmutilated animal in nature The inference to 
be drawn from these facts ıs that the development of pigment in 
the mantle and gills was wholly and directly due to the abnor- 
mal and general stimulus of light over the exposed surface of 
the mantle and gills, due to removal of the right valve, and that 
the mantle border, the only pigmented portion of the anımal, 
1s pigmented. because it 1s the only portion of the animal which 
is normally and constantly subjected to the stimulus of light 


Mr D CLEVELAND,of San Diego, California, contributes to 
Sezencean axticlein which he states some curious facts regarding 
the trap-door spider (Mygale hen22z, Girard), which 1s widely 
diffused in California Behind San Diego there are many hil- 
locks about a foot in height and three or four feet in diameter 
These hillocks are selected by the spiders, Mr Cleveland sug- 
gests, because they afford excellent draimage and cannot be 
washed away by the winter rains A suitable spot, which 
always consists of clay, adobe or stiff soul, having been chosen, 
the spider excavates a shaft varying from five to twelve inches in 
depth, and from one-half to one and a half inches in diameter 
This 1s done by means of the sharp horns at the end of the 
spider’s mandibles, which are its pick and shovel and mining 
tools The earth is held between the mandibles and carried to 
the surface When the shaft is of the required size, the spider 
smooths and glazes the wall with a fluid which ıs secreted by 
itself Then the whole shaft 1s covered with a silken paper 
liming, spun from the animal’s spinnarets The door at the top 
of the shaft 1s made of several alternate layers of silk and 
earth, and 1s supplied with an elastic and ingenious hinge, and 
fits closely in a groove around the mm of the tube This door 
simulates the surface on which it hes, and is distinguishable 
from ıt only by a careful scrutiny The spider even glues earth 
and bits of small plants on the upper side of the trap-door, thus 
making it closely resemble the surrounding surface The spider 
generally stations itself at the bottom of the tube When, by 
tapping on the door, or by other means, a gentle vibration is 
caused, the spider runs to the top of its nest, raises the lid, and 
Tooks out and reconnoitres If a small creature 1s seen, 1t 1s 
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door ıs quickly closed, seized, and held down by the spider, so 
that much foxce is required to open ıt Then the spider drops 
to the bettom of the shaft When the door of the nest 1s 
removed, the spider can renew it five times—nevei more than 
that From forty go fifty cream-coloured spiderlings are hatched 
fiop the yellow eggs at the bottom of the nest When these 
have attaingd only a fraction of their full size—before they are 
half grown—the mother diives them out into the world to shift for 
themsélves After a brief period of uncertainty they begin active 
hfe by making nests, each for itself, generally close to “the old 
homestead,” sometimes within afew inches of it These nests are 
always shallow and slender, and are soon outgrown When the 
spider attains its full size ıt constructs a larger nest 


AN interesting paper concerning the supposed volatility of the 
element manganese ıs contributed by Prof Lorenz and Dr 
Heusler, of Gottingen, to the current*number of the Zestschraft 
Ee Anorganiscte Chemie Although the melting point of the 
metal is known with tolerable certainty to be about 1800° ~ 
1900°, much higher than that of iron, no information has yet 
been acquired concerning@its boiling point Profs Lockyer 
and Chandler Roberts, however, so long ago as 1875 pointed 
out that the metal was volatile at the temperature of the oxy- 
hydrogen blowpipe , and M Jordan, m a communication to the 
Comptes Rendus mn the year 1878, reported that in the manu- 
facture of highly mangantferous spiegeleisen near Marseilles, a 
deposit very rich in manganese was usually found in the cooler 
portions of the furnace Moreover, M Jordan stated that during 
the cagting of ferro-manganese red flames are produced, from 
which a heavy fume ıs deposited containing a large percentage 


«a of manganese M Jordan subsequently heated ferro-manganese 


to a white heat ma crucible in his laboratory, and ascertamed 
thag a diminution in the percentage of manganese actually 
occurred These observations were considered somewhat sur- 
prising, inasmuch as the meltmg point of manganese 1s so high, 
mn the neighbourhood of white heat, and ıt would appear that 
this volatility must be exhibited even at the melting point itself 


ProF Lorenz and his colleague have therefore conducted a 
series of experiments with the view of ascertaining whether 
manganese 1s really volatile fer se, or whether the volatility 1s 
due to the intermediate action of carbon monoxide (derived 
from the carbon usually present) m forming a volatile but dis- 
sociable compound of a nature similar to mickel- and iron- 
carbonyl It was first definitely proved that carbon monoxide 
does not combine with manganese below the temperature of 
350°, a fact which M Guntz has recently mdependently pomted 
out Expermments were then made at higher temperatures, 
using a new form of combustion furnace, designed by Prof 
Lorenz and fully described in the Zeeétchrift, n which each 
individual burner 1s supphed with a blast capable of being 
regulated, the whole apparatus being equivalent to a row of 
blowpipes which will rapidly raise a thick porcelain tube up 
to a white heat In the first series of these high temperature 
experiments coarsely powdered manganese containing seven per 
cent of carbon was heated to whiteness in a glazed porcelam 
tube in a current of carbon dioxide, in order that nascent carbon 
monoxide might be produced in contact with manganese by the 
reduction of the carbon dioxide by the carbon present After 
half an-hour’s heating the tube was allowed to cool m the stream 
of carbon dioxide and then broken, when it was found that a 
lage quantity of the manganese had volatilised and condensed 
again further along the tube, in the form of a thick black deposit 
somewhat resembling zinc dust Upon repeating the eaperiment 
with a current of carbon monoxide, a similar result was ob- 
tamed Hence manganese ıs certainly volatile in carbon 
monoxide But it was afterwards found that equally good 


seized and devoured If the mvader 1s more formidable, the | deposits of manganese dust were obtained when a current of 
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either hydrogen o1 mtrogen, neither of which combine with 
manganese, were employed It 1s therefore ẹvıdent that 
manganese does not resemble iron and nickel in éorming a 
volatile compound with carbon monoxide, but that the volatility 
1s a property of the element itself, and 1s singularly manifested 


even at the temperature of the melting point s 


Some of the more interesting captures recently nfade by the 
dredging staff of the Marine Biologteal Assoctation at Plymouth 
are the Actinian Chitonactzs coronata, the Nudibranchs 
Berghia cerulescens (new to Brita), Amphorina coerulea, and 
Lamelledorts oblonga ın considerable number#, and the hand- 
somely marked rare spider-crab, Stexorhynchus egypeus. The 
alga Halosphera viridis has been présent in all townettings since 
October, and Noctiluca, though in small numbers, is now 
generally present The breeding season of a large number of 
Invertebrata has already commenced, and the sea swarms*with 
Copepod and Cirrhipede Nauplu, and with Polychete larvæ 
Species of the following genera are breeding —The Hydroids 
Halecium, Plumularta, Sertularella, Hydrallmania , the 
Actmians Chztonactzs afld Acima, the Nemertine Liners 
obscurus (larva of Desor), Phyllodoce maculata and other 
Annelids , the Molluscs Capulus hungaricus, Lamellarva, 
Buccinum, Purpura, many Nudibranchs, and the Decapod 
Crustacea Crangon, Pandalus, and Palemon , Cas conus, Cances 
and Eurynome 


THE additions to the Zoological Society’s Gardens during 
the past week include a Fallow Deer (Dama vulgaris è) 
European, presented by Mr B L Rose, a Great Eagh Owl 
(Bubo maximus) European, presented by Mr Adolphus 
Drucker, two GoldPheasants (7haumalea picta 2 9 ) from China, 
presented by Miss Forster, nine Snow Buntings (Plectrophanes 
nzvalis) British, presented by Mr T E Gunn, an Egyptian 
Cobra (Vara haje), two Hoary Snakes (Co: onella cana), from 
Victoria West, Cape Colony, presented by the Rev G H R 
Fisk, CMZS , three European Pond Tortoises (Emys 
europea) European, deposited , a King Snake (Coluber getulus} 
from North America, recerved ın exchange 





OUR ASTRONOMICAL COLUMN 


Tae TOTAL SOLAR ECLIPSE oF APRIL 15-16, 1893 — The 
following particulars of the phenomena of the total solar eclipse 
of April 15-16, 1893, have been supplied to the Eclipse Com- 
mittee by Mr A. M W Downing, Superintendent of the 
Nautical Almanac office, for the use of the English observers 
at the eclipse stations to be occupied in Brazil and Africa — 


Brazil Longitude 38° 50’ Ws Latitude 3° 20’ S 
Contact Contact Sun's 
from from alti 
dhm s N pomt vertical tude 
Echpse begins April 15 22 1814 136W 19W 6z 
Totalıty begins I5 23 4051), 

Totality ends 15 23 45 34 Duration 4m 43 Is. 
Eclipse ends 16 11140 45'E 84°W 68° 
Local mean times 
Senegambia Longitude 16°30’ W Latitude 14° 15’ N 

Contact Contact Sun's 
from from alti- 
d hm s N point vertical tude 
Eclipse begins Apnli61 5 3 130° W 150E 73° 
Totality begins 16 2 27 59 
Totality ends 16 2 32 124 Duration 4m 12 3s 
Eclipse ends 16348 1 57°E 24°W 35 


Local mean times 


REMARKABLE CoMETS —Bearing this title, Mr Lynn has 
written a small book, in which he gives a short survey of the 
most interesting facts that have occurred in the history of 
cometary astronomy As he remarks in the preface, the scope 
of the work 1s almost purely histor.cal, but we are sure there 
are many who will peruse these few pages with great pleasure, 
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fo®the author has brought together these facts and presented 
ther to the reader in a concise and plain style We may men- 
tion that figures relating to elements of orbits, dc, are at a 
minimum, Mr Lynn simply restricting himself to bar accounts 
The author concludes by giving a list of the Gates at which 
some of the comets may reappear, from which we make the 
following extract — . 


Date Period in years 
1893 Summer 4 Finlay’s Comet 
1894. ‘Winter 4 Enckes —_,, 
1896 Spring a Faye’s ” 
, ” 7 Brook’s ” 
1897 s3 G a D’Arrest’s ,, 
° 3 a 54 Swift’s i 
1898 Summer 5% Winnecke’s ,, 
As Autumn 7 Wollf’s zF 
21899 Spring 333 Comet of 1866 ' 
nO, “Summer 13% Tuttle’s Comet 
a 8 5 7 Holmes’s ,, 


hd 

The comet of 1866, as many of our reader well know, is iden - 
tical with the meteoric stream through which we pass in 
November, so we hope that we shall be visited by a fine 
display 


Comer Hoxvwus (1892, III ) —Comet Holmes seems tò have 
become somewhat d'mmed during the past week, but we never- 
theless give the ephemeris for the benefit of those who wish to 
follow it a little longer 


Ephemeris for ah M T , Paris 


RA app Decl app 
1893 hm s hm s 
Feb 16 2 7379 +34 14 30 
17 9 153 16 42 
18 10 532 18 58 . 
19 12 315 21 16 
20 14 103 23 37 
ai 15 495 26 I 
22 17 291 28 26 
23 219 92 34 30 54 


COMET BROOKS (NOVEMBER 19,1892) —This comet hes in the 
southernmost part of the constellation of Andromeda, just south 
of c Andromeda, and the following ıs the current ephemeris — 


Ephemeris for 12h MT, Berlin 


RA app Decl app Log Log å Br 
1893 hm s PIT. 
Feb 16 02244 +26 469 
I7 24 26 23 2 01343 O02445 097 
18 25 30 26 03 
19 26 50 25 383 
20 28 8 25 171 
2I 29 23 24 567 01438 027I 083 
22 3° 37 24 371 
23 © 31 49 24 18 2 


RELATIVE POSITIONS OF STARS IN CLUSIER x PERSEI — 
Volume xxx part iv of the Transactions of the Royal Insh 
Society contains the results of the mvestigations of Str Robert 
Ball and Mr Arthur Rambaut, with respect to the relative 
positions of 223 stars in the cluster y Perser as determined 
photographically »The instrument used throughout was a 15- 
inch silver on glass reflecting telescope, mounted according to 
Cook’s standard equatorial pattern For the adjustment of the 
plate (the size used here being 3} y 34) and mirror Dr John- 
stone Stoney’s collimator was employed, this method ensuring the 
exact perpendicularity of the photographic plate to the axis of the 
collimator The negatives were measured with an instrument 
made by the same firm, and after the same pattern as that used 
by Prof Pritchard, at Oxford, this instrument being supplied 
with the means of measuring either rectangular or polar co- 
ordinates, the former of which has been adopted here through- 
out In this memoir the authors treat in detail, by means of 
figures and formule, the equations for outentating the plate for 
measurement, for computing the differences in Right Ascension 
and Declination fiom the centre of the plate, for correcting the 
relative appaient positions of the stars for effects of separa- 
tion, observation, nutation, and procession, &e The measures 
here given have been obtained from one photograph taken with 
an exposure of ten minutes, the images under the microscope 
being susceptible ‘‘ of very accurate measurement ” That only 
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one negative has been employed ıs due, as the authors say, to 
pressure of other work and to necessary alterations in the in- 
strument, but they hope to repeat the investigation next autumn 
In the tablé showing the positions, the authors compare their 
results with thése of Vogel and Pihl, and they find that a 
small difference, depending on the adopted position of the funda- 
mental star, 1s apparent between the former's declinations, whale 
Prhl’s right ascenstons differ shghtly, though systematically, this 
discrepancy being due very probably to the different methods of 
determining the parallels, The memoir concludes with a map 
showing the relative positions of the stars plotted duf€ct from 
the x and y coordinates 


L’ASTRONOMIE —Thg Febtuary number of this journal con- 
tains many articles of interest Prof Stanislas Meunier gives dh 
account of a meteorite that fell ın Algeria, this meteorite has 
proved to be of tron, containmg as much as 91 32 per cent , and 
a polished surface, when treated with an acid, showed the ewell- 
known Widmannstatten figures M Flammarion, eit addition 
to an account of “ Les Pierres Tombées du Ciel,” with references 
to “ Les Anciens Vofcans de la Lune,” lately advocated by Pref 
Coakley ın Astronomy and Astrophysics, gives the fourth 
out of six chapters dealing with the question, ‘Comment 
Arrivera la fin du Monde” M J Fény, director of the Ob- 
servatory of Kalocsa, gives an account of the enormous solar 
eruption (383,000 kilometres high) that occurred on October 3 
last, while a short note on some curious appearances undergone 
by comet Swift includes sia drawings by M Lorenzo Kropp, 
taken between March 18 and April 25, and the three photographs 
taken at the Lick Observatory by Mr Barnard, all of which 
indicate the results of tremendous actions, whether they be due to 
the influences of different forces, ‘ attraction, repulsion, chaleur, 
électricité, or changements d'état, qui ayissement sur ses 
astres gazeux dans leur voisinage du solel” M Weinck of 
Prague describes the results of his examination of the Lick 
negatives with reference to the lunar crater Flammarion, and 
gives a drawing (which, by the way, can be well seen by half 
closing the eyes) of its surroundings, together with the three new 
craters This number also includes a general summary of the 
meteorology of the preceding year, the results being given in 
diagrammatic form, bringing out clearly the diurnal and monthly 
changes. 


Jurrrer’s FirtH SATELLITE —Mr Barnard, who has been 
continuing his observations with respect to the fifth satellite of 
Jupiter, communicates the results he has obtamed to the 
Astronomical Journal (Nos 285-86) The values of the 
elongation distances deduced from the measures at elonga- 
tions are, for eastern elongation, 48” 089 (4.0061), and for 
western elongation, 47” 621 ((4, 0 176), the probable errors of a 
single determimation being +. 0” 23 and + 0” 47 respectively 
These values are equivalent to the following distances ~~ 


E elongation 112,500 4. 143 miles 
is III,4I2 4- 412 
The values for the period he gives as 


° ” 


hm s 
September ro-October 21 P = 1157 23 72 
September ro-October 28 P = I1 57 23 30 
September ro-November 20 P = II 57 22 73 


* the mean, when proportional weights are apphed, bemg— 


ıh 57m 23 06s 


Among some other figures which Mr Barnard gives are — 
Hourly motion 30° III 
Velocity in orbit 16 4 miles per second 
Equatorial Hor Par ° si’ 
Distance from surface of Jupiter 67,000 miles (about) 


While working at this satellite he has also been led to 
measure the equatorial and polar diameters of Jupiter himself, 
and the following numbers show the values he has deduced, the 
observations being made through smoked glass — 


Equatorial diameter 89,790 + 65 miles 
Polar 84,300 + 80 miles 


Er) 





. GEOGRAPHICAL NOTES 


THE Times Berlin correspondent furnishes some interesting 
notes of Dr Baumann’s recent journeys in the region of the 
Nile sources, which confirm Mr Stanley’s identification of the 
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Mountams of the Moon In Urundi the kings were supposed 
to be lineal descendants of the moon, and the white traveller 
was haile as being the returned ghost of a lately deceased 
chief On September 11 the expediti@n crossed the Akenyarn, 
which is not, as supposed, a lake, but a river, though the name 
“Nyanza” is off#n applied to it. Dr Baumann also dis- 
cowred that the so-called Lake Mworengo 1s in reality a river 
which flowginte the Akenyaru, gnd came to the conclusion that 
there was no extensive sheet of water in Ruanda or North 
Urundi On September 19 Dr Baumann arrived at the source 
of the Kagera (Alexandra Nile), which rises at the foot of the pre- 
cipitonus and wooded hills which form the watershed between the 
basins of Rufizi and the Kagera This mountain chain 1s known 
to the natives by the name of the ‘‘ Mountains of the Moon,” and 
1s held in ptculiar reverencg by them Here Dr Baumann mam- 
tains the real source of the Nileto be, for if “it be acknow- 
ledged that the Kagera is the chief feeder of the Victoria 
Nyanza, ıt follows that the headwaters of the Nile can be none 
otherethan those of the Kagera itsekf in the Mountains of the 
Moon ım Urundi, within the boundaries of German East 
Africa ” 


THE often-discussed scheme of an expedition to the North 
Pole by way of Franz Josef Land has been revived by Mr F, G. 
Jackson, who proposes to lead an expedition next summer, 1f the 
means for equipping a ship are forthcoming Mr Jackson’s 
plan is to travel with a small party, and establish a chain of depots 
northward from the most northerly accessible landing-place in 
Franz Josef Land He would remain during winter in the most 
advanced post, and push on each summer with dog-sledges, unti} 
the pole ıs reached The plan rests on the hypothesis of Franz 
Josef Land extending to the pole just as Dr Nansen’s rests on 
the hypothesis of a transpolar current, but the evidence of the 
great extension of the land is not very satisfactory Mr Jack- 
son’s previous Arctic experience 1s not stated, nor 1s there any 
indication given as to whether he mtends to travel at his own 
eexpense or to appeal for pecuniary help 


THE British South African Company have reserved the 
Zimfabwe Ruins and the area within a radius of one mile from 
the top of Zimbabwe Hull for archxological and scientific pur- 
poses, and no settlements, farms, or mmes will be permitted 
within that radius ° 


A BEAUTIFULLY illustrated report on the regulation of Swiss 
torrents, by the late M de Salis, has recently been published 
by the Swiss Government The natural erosion and surface 
change which go on at the present day so rapidly among the 
steep slopes of a mountatnous country as to be frequently 
cataclysmic in theu intensity, have to be avoided or endured in 
mhabited regions A frequent source of floods 1s the damming 
up of a large river by the mud and stones brought down by a 
freshet ın a small tributary The method of combating this 
effect 1s to build a succession of weirs, and cut a parallel canal 
so that the sediment 1s caught and the overflow regulated before 
the escaping water reaches the main valley 


Mr Mackinper’s fourth Royal Geographical Socety’s 
educational lecture, delivered last week, dealt with Central 
Asian trade- and travel-routes, under the title of ‘‘ The Gates of 
India and China ” 





TWENTY YEARS IN ZAMBESIA., 


ME F C SELOUS, the famous hunter and explorer of 

South Central Africa, gave a summary of his travels to the 
Royal Geographical Society on Monday evening ‘His address 
was illustrated by an exhibition of unusual interest in the tea- 
room, where a large collection of stuffed specimens of the charac- 
teristic African mammalian fauna was arranged Photographs 
and various objects illustrative of the rapid development of 
Mashonaland since the Chartered Company took possession 
were also shown 

Mr. Selous commenced his African wanderings in 1871, and 
except for occasional visits to England he has travelled and 
traded in that continent ever since In 1872 he and some com- 
panions penetrated into Matabeleland to hunt elephants, and 
had an amusing interview with the chief, Lo-Bengula Although 
at that time not an explorer in the scientific sense, the accurate 
memory of his early wanderings over the country enabled Mr. 
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Selous to successfully guide the Pioneer Force of the Chartered 
‘Company in 1890, when they took possession of Mashonaland 

With regard to the health of Zambesia he says «—‘‘ Owing 
to severe exposure to Wet and cold during several days and 
nights, in the early part of 1872, I got an attack of fever and 
ague in Griqualand so that I was kandicap§$ed before stating 
for the interior This fever and ague was exactly what I have 
seen people get on the high plateau of Mashonalang, during the 
last few years, from similar exposure to ram and cold It took 
me some time to shake off, and was stillin my system When I 
reached Matabeleland, but the attackseonly came on when I 
halted anywhere for a few days. During November and 
December, 1872, hunting down in the low het country towards 
the Zambesi, I was again very much exposed to wet, and on 
several occasions lay out all mgh long, without Any shelter, 
drenched through with such heavy iain that ıt put out the largest 
fie and converted hard ground into a swamp I naturally again 
got soaked with fever poison, but as long as I remained 
hunting the disease did net show itself Directly I got back to 
Bulawayo ıt broke out, and during a month or so I had several 
sharp attacks By that time, however, my sound constitutien 
‘had choked all the fever gems, and from that day untilin 1878, 
when veiy severe exposure in Central Africa once more filled 
me up with malarial poison, I downot remember ever to have 
had one single hour’s illness, or to have taken one drop of medi- 
cine The hfe I led was, however, if a very hard, at any rate, 
in many respects, a very healthy one , for the most part I ate 
nothing but meat and Mashona rue, and drank nothing but 
tea, usually without milh and sugar—not because I like 1t so, 
but because those adjuncts were unobtainable ” 


North of the Zambesi Mi Selous made several journeys among | 


the Batongas, and spent a wretched ramy season, almost with- 
out equipment, on the Manica table land After the rains the 
country looked charming The young grass, thanks tothe re- 
cent heavy rain, had shot up one foot or eighteen inches 1n height 
over hill and dale, every tree anc shrub was in full leaf, and 
everything looked green, and fresh and smiling Many of the 
shrubs on the edge of the hills bore sweet-smetling floweis, and, 
as on all the plateaus of the interior of Africa, small but bé@auti- 
ful ground-flowers were very abundant 

Interesting observations were made on some of the northern 
rivers The curious phenomenon of the steady rise of the waters 
of the Chobe and Machabi—an outlet of the Ohavango— was 
observed from the first week ın June until the last week in Sep- 
tember, when they commenced to recede That the Ohavango 
and the Upper Kwando are connected on their upper courses, 
there can be little doubt, asthe waters of the Machabi went on 
rising suddenly gaz pastu with the Chobe, until the end of Sep- 
tember, when both commenced to recede simultaneously 

The explanation of this remarkable phenomenon ıs difficult, 
as there are no snow mountams at the sources of the Kwando 
and Okavango rivers and the Zambesi, which rises ın the same 
latitude, decreases steadily in vo.ume from day to day during the 
dry season like almost all other rivers m South Central Africa 
Besides the channels which still become annually filled with 
water from the overflow of the Chobe and Ohavango river sys- 
tems, there are many others which are now quite dry, but m 
which the natives say they once used to travel in canoes 

From 1882 the journeys acquired additional geographical 
Importance, and Mr Selous proceeded to iectify the maps of 
Mashonaland laid down by earher travellers, taking constant 
compass bearings, sketching the course of rivers, and fixing the 
position of the junction of tributaries The value of this work 
was made manifest in a magnificent lage scale map of the 
country, drawn as well as surveyed by Mr Selous, which was 
used to illustrate the lecture It would be impossible, without 
practically reproducing the whole address, to do justice to the 
immense variety and solid value of the contributions to African 
geography made by this most energetic of pioneers, or to the 
thrilling adventures, the recital of which was listened to with 
breathless attention and greeted with the heartiest applause 
With the exception of a treacherous night attack made upon his 
camp by the Mashuku-sumbwe, led by a few rebel Marotse, in 
1888, he had never had any other serious trouble with the natives 
During ns twenty years’ wandeings he went amongst many 
tribes who had never previously seen a white man, and he was 
always absolutely in their power, as he seldom had more than 
from five to ten native servants, none of whom were ever 
armed 
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, THE DISTRIBUTION OF POWER BY 
ELECTRICITY FROM A CENTRAL GENERAT- 

ING STATION *“. ° 
ON 


Friday evenmg, the 3rd inst , Mr A Siemens delivered at 
5’ the Royal Instituten an interesting lecture on the waysin 
which setence1s applied to practice In the course of the lecture 
he made the following remarks on the distribution of power bye 
electricity from a central generating station — 

Befor® entering further into this, let me remind you that the 
earliest magneto-electric machines were used nearly sixty years 
ago for the production of power I will mention only Jacobrs 
@ectric launch of 1835 as an example ° It must, therefore, be” 
considered altogether erroneous to ascribe the invention of the 
transmission of power to an aczident at the Vienna Exhibition 
m 1873, when, it 1s said, an attendant placed some stray wires 
into the germinals of a dynamo machine , it began to turn, and 
the transmfston of power was first demonstrated As a matter 
of fact, Sir Wm Siemens once informed me, that lus brother 
‘Werner was led to the discovery of the dynamo-electiic principle 
by tne consideration that an electro-magnetic machine behaved 
like a magneto-electric machine, when a current of electncity 
was sent into it, viz both turn round and give out power It 
was, of course, well known that a magneto-electric ofachine 
produces a cmrent of electricity, when turned by mechanical 


' power, and Werner concluded that an electro-magnetic machine 





would behave in the same manner We all know that he was 
right, but I relate this circumstance only as a furthe: proof that 
the generation of power by electric currents has been a well- 
known fact long previous to the Vienna Exhibition 

Another well-known instance of transmission of power to a 


' distance 1s furnished by the magneto-electric ABC telegraph 


instruments, where the motion at the sending end supplies the 
currents necessary to move the indicator at the receiving station 

As an illustration of the distribution of power by electricity, I 
will briefly describe some radical alterations that have been made 
at the works of Messrs Siemens Brothers and Co , by the intro- 
duction of electiic motors in the place of steam engines 

[A diagram on the wall showed 1n outline the various buildings 
m which work of different kinds 1s carried on with the help of 
different machines ] 

Electric motors are supplying the power, sometimes by dri- 
ving shafting to which a group of tools is connected by belting, 
and sometimes by being coupled direct to the moving mechanism 
Each section of the works has its own meter, measuring 
the energy that ıs used there, and all of them aie connected by 
underground cables to a cential station, where three sets of 
engines and dynamos generate the electric current for all purposes 
There are two Willans and one Belliss steam engines, each of 
300 horse-power, coupled direct to the dynamos, and running at 
a speed of 350 revolutions per minute Room 1s left for a 
fourth set, but incl&ding some auxiliary pumps and the switch- 


i boards for controlling the dynamos and for distributing the cur- 


rent, the whole space occupied by 1200 horse-power measures 
only 32x 42 feet Close by are the condensers and three high- 
pressure boilers, which have replaced some low-pressure ones 
formerly used fo. some steam engines driving the machinery in 
the nearest building 

The advantages that have been secured by the introduction of 
electric motors may be briefly stated under the following 
heads = 

1 Various valuable spaces formerly occupied by steam engines 
and boilers have been made available for the extension of work- 
shops, and these are indicated on the diagram by shading 

2 By abolishing to a great extent the mechanical transmission 
of power a considerable saving 1s effected ın molive power, 
which is especially noticeable at times when part only of the 
machinery 1s in use 

3 Asthe electric motors take only as much current as 1s actu- 
ally required for the work they are doing, a further saving 1s 
effected, and at the same time the facility with which the speed 
of the motors can be altered without their interfering with each 
other presents a feature that 1s absent fiom mechanical trans- 
mission 
* 4 The big steam engies being compound and condensing, 
produce a horse-power with a smaller consumption of fuel than 
the small high-pressure steam engines scattered throughout the 
works 
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5 The numerous attendants of the old steam engines aad 
boilers have mostly been transferred to other work, only a few 
of them are required at the central station, and one or two men 
can easily lgok after all the electric motors used in the various 
parts of the works 

Elsewhere equally favourable results have been obtained by 
the introduction of electrical distribution of power, and in this 
respect I beg to refer you to a paper "read before the Germa& 
Institution of Civil Engineers by Mr E Hartmann in April of 

‘last year, and to a paper read by Mr Castermans before the 
Society of Engineers in Liège, in August last, in which he 
compares ın detail various methods of transmission of power, of 
cone the electrical one was adopted for a new small arms 
acto’ 

We inay therefore take ıt for granted that the advantage® 
alluded to above have not resulted from local circumstances at 
Woolwich, but that they can be realised anywhere by the adop- 
tron of the electric curent for distributing power from a central 
Station . e* 

At first sight this 1esult appears to be of interest enly to the 
manufacturer, but the development of this idea may lead to 
far-reaching consequences, when we consider that cheap power 
is one of the most important requisites for cheap production 
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' nation and dip, at short imtervals throughout the year 


While power was generated by steam engines the cost of | 


producing one-horse-power varied a good deal in the different 
paris, and the various owners could not have obtained their 
power on equal terms, those possessing the largest steam 
engines having a distinct advantage This inequality is done 
away with Altogether when the power ıs distributed py elec- 
tricity, as the current can be supplied for large or small powers 
at the same rate per Board of Trade unit It 1s therefore 
clear that the establishment of central stations for the generation 
of electricity on a large scale will bring about the possibility of 
small works competing with large works in quite a number of 
trades where cheap power 1s the frst consideration 

Another circumstance favouring small works 1s the diminution 
of capital outlay brought about by the employment of electric 
motois Not only are the motors cheaper than boilers and 
steam engines of corresponding power would be, but the outlay 
for belting and shafts is saved, and the structure of the building 
need not be as substantial as 1s necessary where belts and shaft- 
ing have to be supported by it. A commencement has already 
been made ın this direction by the starting of electric light 
stations, where the owners do all in their power to encourage 
the use of the current ın motors, in order to keep the machinery 
at their central station more umformly at work The imtro- 
duction of electricity as motive power will apparently present a 
strong contrast to the effect steam has had on the development 
of industries for the reasons already stated , and 1n addition 
there are many cases where the erection of boilers and steam 
engines, or even of gas engines, would be inadmissible on 
account of want of space or of the nuisances that are inseparable 
from them Motive power will therefore, be available in a 
number of instances where up to the present time no mechanical 
power could be used, but the work had to be done by manual 
labour or not at all 

You may have noticed that I have confined my remarks 
hitherto to the case of distributing electricity over a lumited area, 
but that I have not yet discussed the question of transmitting 
power to a great distance 

Theoretically we have been told over and over again that the 
motive power of the future will be supphed by waterfalls, and 
that their power can be made available over large areas by 
means of electric curients As a promment example the ın- 
stallation 1s constantly mentioned by which the power of a 
turbine at Lauffen was transmitted over a distance of 110 statute 
miles to the Frankfurt Exhibition with an efficiency of 75 per 
cent No doubt this result is very gratifying from a purely 
scientific pomt of view, but unfortunately in practical life only 
commercially successful applications of science will have a lasting 
influence, and im this respect the Lauffen mstallation left much 
to bedesired On the one hand science tells us that the section 
of the conductor can be dimimshed as the pressure of electricity 
is increased, and it appears to be only necessary to construct 
apparatus for generating electricity at a sufficiently high pressure 
so as to reduce the cost of a long conductor to reasonable limits 
On the other hand, experience shows that at these high potentials 
the Insulation of the electric current becomes a most difficult 
problem, and for practical purposes difficulty means an increased 
outlay of money 
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MAGNETICAL AND METEOROLOGICAL OB- 
SERVATIONS MADE AT THEGOVERNMENT 
OBSERVATORY, BOMBAY, 1890, WITH AN 
APPENDIX . 


THs volume, we are informed, 1s the thirtieth of the series 

of “Bombat Magnetical and Meteorological Observa- 
tions,” extending the previous record fiom 1845 to 1889, up to 
1890 At thys well-organized obgervatory, under the direction 
of Mr Charles Chambers, continuous registration of the different 
magnetfcal and meteorological elements 1s maintained by means 
of automatic recording mstruments, of which there are five sets, 
the magnetographs (three), the barograph, the thermograph, the 
pluviogiaph, and the anemograph, all being photographic records 
excepting that of the anemograph, which ıs mechanical In 
addition eye observations ase also made, including the usual 
meteorological observations of weather and other phenomena 
Daily values fo. 1890 are given of atmospheric pressure, tem- 
perature of the air, rainfall, wind and cloud, with some further 
discussion of the anemometric results , &ve day means of meteoro- 
logical elements are also given In the magnetic section 1s 
foand observations of absolute horizontal force, magnetic dech- 
And in 
the appendix 1s contained a collection of the monthly values of 
declination and horizontal fome from 1868 to 1890, accompanied 
by a discussion of the secular changes of these elements In 
regard to declination the results show the eastern magnetic 
declination to have increased during the early years of the series, 
arriving at a maximum at about the middle of the period, and 
decreasing in the later years Taking the annual values of 
declination to be represented by the formula 3=:a#*+df+c, itis 
found that the maximum easterly declination occuried in 1880, 
with value 0° 57’ 17” This actual observation of the turning- 
point at this place, in the long cycle of change, 1s very interest- 
ıng The horizontal force values are similarly discussed, but in 
this case the values are generally progressive There is no dis- 
cussion of diurnal inequalities, but these were elaborately treated 
In a previgas volume Magnetic observatories in tropical and 
southern regions aie valuable Many exist in Europe with others 
scattdted over different parts of the northern hemisphere, generally 
publishing with regularity their results, but there 1s a want of 
simular establishments ın southern regions There are magnetic 
observatories al Batavia, Mauritius, and Melbourne, but we do not 
get from them all that might be desired England possesses no 
regularly maintaimed southern establishment of this kind A 
magnetic observatory existed many years ago at the Cape of Good 
Hope, which, long since destroyed, we believe, by fire, was 
never again reorganized, which wasunfortunate The attention 
of the Magnetic Committee of the British Association was several 
years ago drawn to the question of re-establishing the Cape Mag- 
netic Observatory, and in the Report of the Committee for the 
year 1891 it 1s stated that a representation had been made to the 
Admiralty as to the desirability of so doing An efficient mag- 
netic observatory ın such a position, with regular publication of 
the results, would provide information of great value for the 
discussion of various questions in magnetic phenomena that now 
arise It would be well also if the study of earth currents were 
taken up at some of the magnetic observatories ın different parts 
of the world by continuous photographic registration thereof, 
for the better elucidation of the physical relation that may exist 
between magnetic and earth current variations, in 1egaid to 
which our knowledge seems at present to be so imperfect 





BACTERIA AND BEER 


"THE examination of water for micro-organisms since the pub. 

lication by Koch in 1881 of his beautiful process of gelatine- 
plate cultures has come more and more into general use, as the 
public has gradually become cognisant of its value for hygienic 
and practical purposes But whilst affording much valuable infor- 





| mation on many subjects, Hansen has pointed out, as far bach as 


1888, that as applied to the examination of waters for brewing 
purposes it cannot be considered wholly satisfactory ~ Working 
on lines suggested hy Hansen, Holm has recently published a 
paper, ‘‘ Analyses biologiques et zymotechniques de eau des- 
tine aua brassenes ” (Comple rendu des travaux du laboratore 
de Carlsberg, vol n , Copenhagen, 1892), ın which he describes 
a large number of investigations on brewing waters examined by 
Hansen’s method, and in which the relative merit for brewing 


a 


0 


So 


NAIURE 





b 

purposes of Koch’s and Hansen’s processes 1s also discussed It 
as obvious that the orfanisms to be feared in a brewery are those 
which will flourish in wort or beer, and that the mere knowledge 
of the number of bacteria in any given water as revealed by 
gelatine plate cultures is but of little use Hence Hansen and 
‘his pupils reject for such examinations gelatinegeptone, substitut- 
ing sterilised wort and beer asa culture material An interes{ing 
table is grven showing the different bacteriological resultsobtained 
in the use of gelatme-peptone gelatine to which w®rt had been 
added, wort alone, and beer For example, whereas a particu- 
lar brewing-water yielded by gelating-peptone about 8000 
colonies per c ¢ , the majority of which were bacteria, gelatine 
mixed with wort gaveabout 14, all being moulds , ın wort 5 4. were 
found, consisting of bacterta and moulds, whilst sterilised beer 
gave only o 8 for the c c , and only moulds Holne posts out 
that to estimate the value of a water for brewing purposes a note 
should also be made of the rate at which the organisms develop 
ın the wort or beer, for should signs of growth only declare 
themselves after four or fiye days in the laboratory under favour- 
able conditions of temperature and in the absence of competing 
forms, it is not unnatural to expect that their vitality, under the 
more rigorous conditions imposed during brewing operations, 
would be so far impaired that their development, 1f taking place 
at all, would only be accemplished with great difficulty Although 
instances occurred in which even after the lapse of seven days 
growths first made their appearance, yet in the majority of cases 
the incubation of the wort-flasks for one week was sufficient 
Holm 1s of opinion that the use of other culture materials besides 
wort 1s unnecessary, asall the organisms which successfully develop 
an beer can also grow in wort Moreover, ıt was found that in 
the process of sterilisation to which the beer was submitted a 
considerable proportion of its alcohol was lost, thus diminishing 
its natural bacteicidal properties A beer contaiing 5 to 6 
per cent of alcohol, after sterilisation, had this reduced to 28 
per cent , although it even then proved a very unfavourable 
medium for the development of oidimary water bacteria Asa 
practical outcome of his experiments Holm emphasises the 
necessity of a careful selection of the site for the erection of the 
water-reservotr attached toa brewery The reservoirs of the 
old brewery at Carlsberg are placed in the immediate vicinity of 
the storehouses for grain and malt, consequently in this wate: a 
far larger number of poulds were met with than ın the water ex- 
amined from differently situated reservoirs supplying the labo- 
ratory and another brewery But although moulds usually 
predominate, yet they are not so much to be feared as the bac- 
teria, more especially those which are found in the fermentation 
chamber, for although they are unable to assert themselves to 
any considerable extent in the beer preserved ın the store cellar, 
yet when it 1s drawn off and thus aerated, and the temperature 
raised by its transference to bottles or small casks, these organ- 
isms can develop with an astonishing rapidity, and produce 
great mischief 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Dr. Shore, of St John’s College, late Ex- 
amuner in Physiology, has been elected a member ot the Special 
Board for Medicine, Dr, A Macalister, F R S, St John’s, 
has been appointed an elector to the Professorship of Chemistry , 
Dr Ferrers, F R 5, Master of Gonville and Caius, an elector 
to the Pluman Professorship of Astronomy, Prof Newton, 
F R 5 , Magdalene, an elector to the Professorship of Anatomy , 
Dr Phear, Master of Emmanuel, an elector to the Professorship 
of Botany, Dr R D Roberts, Clare, an elector to the Wood- 
wardian Professorship of Geology, Mr P T Main, St John’s, 
an elector to the Jacksonian Professorship of Chemistry, &c , 
Mr R T Glazebrook, F RS, Trinity, an elector to the Pro- 
fessorship of Mineralogy, Mr F Darwin, F RS, Reader in 
Botany, an elector to the Professorship of Zoology and Com- 
parative Anatomy, Mr D Niven, FRS, Trmty, an 
elector to the Cavendish Professorship of Physics, Dr Phear, 
an elector to the Professorship of Mechamsm, Prof Liveing, 
FRS, St John’s, an elector to the Downing Professorship of 
Medicme, Dr P H Pye-Smith, FRS, an elector to the 
Professorship of Physiology , and Sır G M Humphry, FRS, 
an elector to the Professorship of Pathology 
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i SCIENTIFIC SERIALS 
American Journal of Science, February —Isothermals, 180- 
piestics, and 1sometrics relative to viscosity, byeC Rarus The, 
substance experimented upon was marie glue, and its viscosity 
at different pressures and temperatures was measured by a trans- 
pyration method, the substance being forced through steel tubes 
10 cm long and o 5 tor cm m diameter under pressures as 
high as 2000 atmospheres It was found that in proportion as 
the viscosity of a body increases with fall of temperature, its‘ 
isotherrgal rate of increase with pressure also increases Speaking 
approximately, the rate at which viscosity increases with pres- 
sure at any temperature is proportional to the mitial viscosity 
at that temperature, and, conversely, the rate of decrease with. 
mperature 1s proportional to the actual temperature and mde- 
pendent of the pressure An interesting result as that in high 
pressure phenomena at least 200 atmospheres must be allowed 
per degree Centigrade, in order that there may be no change of 
viscosity®—'' Potential,” a Berntullian term, by Geo F 
le Becker —Batolite from Loughboro, Ontario, by L V Pirsson 
+A new machine for cutting and grinding thin sections of rocks 
and minerals, by G H Williams —Stannite and some of the 
alteration products from the Black Hills, SD, by W P 
Headden —Occurrence of hematite and martite iron ores in 
Mexico, by R T Hill, with notes on the associated igneous 
rocks, by W Cross -~Ca:sium lead and potassium-lead halides, 
by N L Wells —-Ceratops beds of Converse County, 
Wyoming, by J B Hatcher — Use of planes and knife-edges in 
pendulums for gravity measurements, by T C Mendenhall 
The employment of a pendulum to which the plane 1s attached 
instead of the knife-edge presents several advantages The 
plane may be accurately adjusted at right angles to the rod by 
simple optical methods A pendulum carrying a plane instead 
of a kmfe-edge 1s vastly less lable to injury, and the knife-edge 
being no longer an integral part of the vibrating mass can be 
reground or replaced at will The length of the pendulum 1s 
more capable of accurate determination, since the error intro- 
duced by the yielding of the edge under pressure 1s eliminated 
The disadvantage due to the uncertain position of the axis of 
oscillation can be mechanically got nd of by a proper construc- 
tion of the rang and lowering apparatus, and experiment 
shows that the period in the course of twelve sets of swings of 
an hour each does not vary by as much as one part in a million 
The best angle for the knife edge was found to be about 130°, 
the material used being agate —Preliminary note on the colours 
of cloudy condensation, by C Barus If saturated steam is 
allowed to pass suddenly from a higher to a lower temperature 
in untformly temperatured, umformly dusty air, a succession of 
colours 1s seen by transmitted white hght which, taken in in- 
verse order, are absolutely identical with the colours of Newton’s 
rings of the first two orders —Lines of structure ın the Wimne- 
bago Co meteorites and in other meteorites, by H. A 
Newton (reprinted, in this issue) —Preliminary note of a new 
meteorite from Japan, by Hemy A Ward —Restoiation of 
Anchisaurus, byO C Marsh (see Note, p. 349) 





Amerwan Journal of Mathematics, vol xv No 4 (Balti 
more, 1892) —The main object of the note on the use of supple- 
mentary curves in 1sogonal transformation, by R A _ Harris 
(pp 291-300), 1s to show how the problem ofrepresenting one 
plane conformably upon another, using any real function of the 
variable, may be,made to depend upon the problem of con- 
structing supplementary curves fiom given tracings of the corre- 
sponding principal curves It 1s well illustrated by four carefully 
drawn figures In her memoir (pp 301-325) on the higher 
singularities of plane curves, Miss C A Scott goes over ground 
to some extent previously occupied by Profs Cayley and H J 
S Smith in writing on the same subject (cf also papers by 
Brill and Nother in the Math Annalen, vols 1x xvi xxn ) 
Nother’s results are presented in analytical form, ‘‘ involving no 
dependence on geometrical ideas even when geometrical terms 
are used ” The author brings out his results more clearly by 
making use of Dr, Hirst’s method of quadricinversion The text 
18 accompanied by twenty-seven drawings of curves Mr W H 
Metzler, writing on the roots of matrices (pp 326-377), employs 
a modification of Dr Forsyth’s method of proving Cayley’s 
“identical equation ” (‘‘Messr of Mathematics,” vol xu ) to 
prove Sylvester’s Jaw of latency and Sylvester’s theorems, *He 
also investigates the existence of roots of matrices for different 
indices, and ın particular the roots of nilpotent matrices A 
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careful analysis of the contents 1» prefixed to the memoir pr 
F N Cole(pp 378-388) discusses the simple groups from 
order 201 to order 500, and arrives at the conclusion that “the 
possible orgers gf simple groups of compound order between 201 
“and 500 are reduced to 360 and 432” The volume closes with 
anote (p 389) by M M D’Ocagne, correcting a slight mistake 
in a memoir by him ın the 1888 volume, entitled ‘‘ Sur certames 
courbes,” and the title page and ndek s: 





SOCIETIES AND ACADEMIES e 
Lonpon 


. Royal Society, February 2—‘*On a Meteoric Stone found 
at Makariwa, near Invercargill, New Zealand” By G H$ 
F Ulrich, Professor of Mining and Mineralogy in the Uni- 
Nea of Dunedin, N Z Communicated by Prof J, W Judd, 

The specimen described insthis memom was obi the year 


1879 1n a bed of clay, which was cut through in making a raul-, 


way at Invercargill, wear the southern end of the Middle Islagd 
of New Zealand Oniginally, this meteorite appears to have 
been about the size of a man’s fist, and to have weighed four or 
five pounds, but uf was broken up, and only a few small fragments 
have been preserved The stone evidently consisted originally 
of an fntimate admixture of metallic matter (nickel-1ron) and of 
stony material, but much of the metallic portion has undergone 
oxidation Microscopie examination of thin sections shows that 
the stony portion, which 1s beautifully chondritic im structure, 
contains olivine, enstatite, a glass, and probably also magnetite ; 
and through these stony materials the nickel-tron and troilite 
are distributed The specific gravity of portions of the stone 
was found to vary between 3 31 and 3 54, owing to the unequal 
distribution of the metallic particles A partial chemical ex- 
amination of this meteorite was made by the author and Mr 
Jam®s Allen, but the complete analysis has been undertaken by 
Mr. L Fletcher, F RS, of the British Museum The analysis, 
which when fintshed will be communicated to this Society, has 
gone so far as to show that the percentage mineral composition 
of the Makariwa meteorite may be expressed approximately by 
the following numbers nickel-iron 1, oxides of nickel and iron 
10, troilite 6, enstatite 39, olivine 44. 


Physical Society, January 27 —Walter Barly, Vice-Presi- 
dent, m the chair—Prof S P Thompson, FR S, made a 
communication on Japanese magic mirrors, and exhrbited 
numerous specimens showing the magic properties, Referring 
to the theory of the subject, he said the one now generally 
accepted was that proved by Profs Ayrton and Perry in 1878, 
who showed that the patterns seen on the screen were due to 
differences in curvature of the surface The experiments he now 
brought forward fully confirmed thetr views Brewster had 
mauntained that the effects were due to differences of texture in 
the surfaces causing differences in absorptionsoi polarisation, but 
the fact that the character of the reflected image depended on 
the convergency or divergency of the light, and on the position 
of the screen, showed this view to be untenable Another proof 
of the differing curvature theory was then given by covering a 
Japanese mirror with a card having a small hole m it On 
moving the card about, the disc of hght reflected from the ex- 

* posed portion varied in size, showing that the curvatures of por- 
tions of the surfaces were not the same The same fact was 
proved by a small spherometer, and also by reflecting the hght 
passing through a coarse grating fiom the mirror, the lines being 
shown distorted To put the matter to a test demanded by 
Brewster, he had a cast taken from a mirror by his assistant, 
Mr Rousseau, this had been metallised, silvered, and polished, 
and now gave unmistakable evidence of the pattern reflected 
from the original The true explanation of how the mequalities 
of curvature were brought about during manufacture had also 
been given by Profs Ayrton and Perry, but there were some 
questions of detail on which difference of opimion might exist 
The late Prof Govt had noticed that warming a murror altered its 
possibilities A thick mirror which gave no pattern whilst cold 
developed one on being heated, was shown to the meeting 
Prof. Thompson also showed thata glass mirror having a pattern 
cut on the back developed magic properties when the murror 
wag bent When made convex the reflected pattern was dark 
on 2 light ground, and when made concave, light on a dark 
ground Warming ordinary mirror-glass by a heater whose sur- 
face was cut to a pattern gave similar effects, Very thick 
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glasses could be affected in this way. On passing a spirit lamp 
behind a strip of mirror, a dark band could be caused to pass 
along the scfeen illuminated by light reflected from the murror 
By writing on lead foil and pressing, the foil against a glass 
mirror by a heater, the writing was caused to appear on the 
screen Prof Thompson had also found that Japanese murrors 
which are not “magic” when imported, could be made so by 
befiding them mechanically so as to make them more convex 
In conclusi@n, he showed a larga mirror 15” x 11”, the reflec- 
tion from which showed the prominent parts of the pattern on 
its back with the exception of two conspicuous knobs, these 
knobs gave no indication of then existence Prof Ayrton said 
the simple mechanical production of the magic property 
described by Préf Thompson led him to (hink that some 
experiments on ‘‘seeing by electricity” by the aid of selenium 
cells which Prof Perry and'hımself made some years ago, might 
lead to some result 1f repeated with thinner reflectors Speak- 
ing of the effect of scratching the back of a Japanese mirror, he 
pointed out that if metal be removed by pressure a bright 
image was seen, whilst if removed “chemically a dark image 
resulted Since the original paper on the subject was 
Written he had been led to modify his views as to the 
effect of amalgamation, for some time ago he showed the 
society how brass bars were bent if oneaedge be amalgamated, 
thus proving that enormouf forces were developed He now 
regarded amalgamation as an important part of the manufacture. 
Mr Trotter inquired if it had been proved that there was no 
difference in the metal in the thick and thin parts? One would: 
expect the thin parts to be harder and polished away less 
After some remarks by Mr J W Kearton and Major Rawson, 
Prof Thompson said the magic effects produced by heating. 
the back of a glass mirror remained fora short time after the 
heater was removed The question of whether differences in 
hardness of the thick and thin parts of a mirror were of 
conseqifence in the production of the magic property had been. 
tested by using sheets of brass thickened by pteces soldered to 
ethe back as minors, and found to be unimportant Prof 
Ayrton also descrybed an experiment pointing to the same con- 
clusign —Mr W F Stanley read a paper on the functions of 
the retina—(1) The Perception of Colour Referring to 
Young’s three-nerve theory of colour-sensation, the author said 
Prof Rutherford had pointed out that there was no necessity to 
assume that different nerves conveyed dffferent colour-sensa- 
tions, for as a telephone wire would transmit almost an infinite 
variety of sound vibrations, so the nerves of the retina were 
probably equally capable of conveying all kinds of light vibra- 
tions Prof Rutherford had further pointed out that the image 
ofa star could not possibly cover three nerve-terminals at once, 
and therefore could not be seen as white if Young’s theory was 
correct The author then described Helmholtz’s experiments 
with a small hole in a screen ulumuinated by spectrum colours 
Fo. red illumination the greatest distance at which the hole 
could be seen sharply defined was 8 feet, and for violet 14 feet 
When the hole was covered with purple glass, or with red and 
violet glasses superposed, and a bright hght placed behind, the 
eye, when accommodated for red light, saw a red spot with a 
violet halo round it, and when focussed for violet hght, saw a 
violet spot with circle of red These experiments the author 
thinks show that the chromatic sense in distinct vision under 
critical conditions (z e where a single nerve or a small group of 
nerves 1s concerned) depends on the colours being brought to 
foci at different distances behind the crystalline lens He also 
infers that the same focal position in the eye cannot convey 
simultaneously the compound impression of widely separated 
colours Helmbholtz’s observations are further examined ın the 
paper, and a series of zoetrope and colour disc experiments de- 
scribed which tend to show that the eye cannot follow rapid 
changes of colour Changes from red to violet could be followed 
much more quickly than from violet to red The red im- 
pressions were, however, more permanent The observed 
effects were found to depend on the intensity of the light, and 
also on the distance of the eye from the coloured surface 
Summing up his observations, the autnor infers that by systems 
of accommodation of the eye, the colours of the spectrum are 
brought to focus on special parts or points of the 
rods or cones of the retina, such focal points bemg 
equivalent, by equal depths or distances from the crystalline lens, 
to a focal plane formed across the whole series of nerve terminals 
That all the rays of light from an object, or part of an object, 
of very small area and of any spectrum colour, will converge to 
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a pomt upon a nerve terminal, and that this terminal will be ; a function of the letters a, a), 2, ; Ġo by, Bay »,&e,&e , 


most excited by the Itvht At the end of the paper Dr Stanley 
Hall’s views of nerve structure are exammed Captain Abney 
thought the results of the zoetiope experiments were what one 
would have expected when pigmentary colours were used To 
be conclusive, such experaments must be cogducted with pure 
spectrum colours The statement about the size of star 
images bemg less than that of a nerve terminal would fro- 
bably need revision Speaki®g of colour vision,®he said the 
modern view was to regard light as producing chemucal,action 
i the retina, which action gave rise to the sensation of colour 

On the author’s theory he could not see how colour-blindness 
could be explained Mr Trotter said he understood Helm- 
holtz to have proved that nerves could distinguish quantity, but 
not the quality of a stimulus Since the speed at wiaich stimuli 
travelled to the brain was about 3o°metres a second, the wave 
length of a hght vibration, 1f transmitted in this way, would be 
very small Taking Lord Kelvin’s estimate of the minimum 
size of molecules of mattey, 1t fo.lowed that there must bemany 
wave lengths in the length of a single molecule This, he 
thought, hardly seemed possible Mr Lovibond pointed out 
that the observations referred to by the author could be equalfy 
well explained on the supposition that six colour sensations 
existed The confusionsof colours pe had mentioned arose from 
lack of light Mr Stanley replied to some of the points raised 
by Captain Abney In proposing a vote of thanks to Mr 

Stanley, the chairman satd it had been shown that light could 
be resolved into three sensations, but 1t was not known how this 
resolution occured Prof S P Thompson said the gist of Mr 

Stanley’s paper seemed to be that lights of different colours 
were concentrated at points situated at different depths in the 
retina, the violet falling on the part nearest the crystalline lens, 
and the red furthest away Another view of the action was 
that the different sensations might be due to the vibrations of 
longer wave length having to travel greater distances afong the 
nerve terminals before they were completely absorbed 


Mathematical Society, January 12 —Mr A B Kempe,” 


F RS, President, in the chair —The President (Prof Elliott, 
F RS, Vice-President, in the cha.r) read a paper on the 2pphi- 
cation of Clifford’s graphs to ord.nary binary quantics (second 
part) In the first part ıt was pointed out that by some small 
modifications and a Secognition of the fact that the covanants 
of f(x, y) are invariants of tke two quantics f(X, Y) and 
(Xy— Yx), the theory of graphs, which had been left in an un- 
finished state by the late Prof Chfford, furnished a complete 
method of graphically representing the invariants (and therefore 
the covariants) of binary quantics The method as modified 
depends essentially on the fact that any invaiiant, when multi- 
phed by a suitable number of polar elements U,U',V,V’, &c , 
can be expressed as a “‘ pure compound form” (or sum of two 
or more such forms), the product of a number of ‘simple 
forms” Each of the latter has a “mark,” viz one of the 
letters g, 3, c, and has also a certain valence, O, I, 2, 3, &e 

and these being given it 1s fully de‘ined, e g, the simple form of 
mark a and valence 3 1s graphically 


=o, 


having three radiating bonds, and 1s algebraically 


a UVW +a (UVW+UV'W4 UVW) +a (UVW 
+0VW UVW) ra, OVW, 
the pairs of polar elements U,U’, V,V’, and W,W’, corres- 
ponding to the three bonds of the graphical representation A 
pure compound form 1s graphically represented by a number of 
simple forms having their bonds connected so that there are no 
free ends Ifan the algebraical expression of a compound form 
two simple forms both contain the parr of polar elements U,U’, 
there will be a bond connecting their graphical representations , 
1f the two simple forms both contain two pairs of such elements, 
viz U,U" and V,V’, there will be two bonds connecting their 
graphical representations and so on , if they contain no common 
pair their graphical representations will have bond connecting 
them A pair of polar elements will appear in two simple 


forms only, so that each bond ın the graphical representation of (° 


a compound form corresponds to a distinct pair of polar ele- 
ments Ifthe algebraical expression corresponding to a graph 
be multiplied out, it will be found to consist of two distinct 
factors, viz —(1) the product ofall the polar elements, and (2) 
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corresponding to the marks a, 4, &c of the simple forms 
contained in the compound form represented by the graph, the 
latter factor being an invariant of the quanticse —» 


Aa)(x, y) 


balm, ye 
c, &c 


. 
(aq, yy Cay i 


(bo dy, be, 


where a 1s the valence of the simple forms of mark a, which are 
here supposed to be all of the same valence, and similarly in the « 
case of J, y, &c 
In this second part a method of algebraically representing 
invariants 1s considered, which ıs directly’ derivable from the 
method of the first part, and was suggested by the graphs, but, 
@ffers essentially from the earlier method in that ıt 1s indepen- 
dent of the use of polar elements. Itshows, moreover, that the 
graphs may be regarded as absolutely equivalent to the mvari- 
ants 4hey represent, in heu of being equivalent to those mvari- 
ants mud#tiphed by a number of polar elements This second 
emethod deals in the first instance with ‘ primary” invariants, 
2 ¢ invariants of two or more quantics limear in the coefficients 
ofeach If these quantics are 


(aor Ay Gey 


LAES Y a 
(o Ži bay 


Bg)(%, y)e 
c, &c, á . 
and we take 


74 d d 
ama, + ay y + ar +&c ad infinitum, 
1 2 


dag 
b=% i +b, a + ae +&e ad wfinitum. 
&e, &e 


we may express any primary invariant by an eapression, or the 
sum of two or more expressions, consisting of the product of 
differences of the operators a, 4, operating upon the pr8duct 
of the corresponding leading terms, o 4, &e Thus 
(a ~ bP agbo aoby ~ 24,5, + aby 
3s an mvariant of the two quantics 
gx? + 2a ny + laJ, 
Dox? + 2b xy + day", 
hnear m the coefficients of each , and 
(@—-B)"(a — c)tgboc oE aaao — Aybyey— Zabo t 2H Ay + 
By xlq ~ Mh st 
1s a similar invariant of the three quantics 
agi + 3a 2x°y + Zany? + ayn, 
byx? + 2b, xy + bay” 
Cottey 


These two invariants are graphically represented by 


O] and OA AOAO 


respectively, where the relation between the algebraical and 
graphical expressions 1s obvious, viz to every letter > ın the 
algebraical representation there corresponds a nucleus including 
the mark 4, and fo every factor (g-g) m the algebraical represen- 
tation there correspondsa bond connecting the nuclei of marks 
and 
j We can pass t invariants of higher degrees ın the coefficients 
of the various quantics by substituting like coefficients for unlike 
Thus, if we make 4)=a, 4;=@, 6,=4y, the primary variant 


tay 20), +b 
becomes the invariant of degree 2 
2( Gotty~ a") 
of the single quantic 
a? t 28y + ayy” 


This invariant will be graphically represented by substituting 
the mark @ for the mark 4 m the graph representing the corre- 
sponding primary invariant 

If we proceed to deal in the same way with the invariant, 

agbo — AŽ — Zalo + Baybyey + Aybqly — Ahay 
we get, as the invariant represented by substituting for the marks 
& and ¢ the mark a, the expression of the third degree, 


Ag? ~ 3@o@yty + 20,3 
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this 1s not an invariant of a single quantic, but of the 
three ° 
apx? + 3aa°y + 3ta? + ag’ 
Qyx? ++ 2a,ry + aa? 
Qi + ay 

It bears, however, a definite relation to the first of these 
three quantics, viz 1t 18 a sevetnvarrant of that quantic, being 
in fact the source of its cubic-covamiant J The paper pomts 
out that all semimvariants are thus invariants of two or more 
quantics, and can therefore be represented by graphs, the 
difference between a graph representing an mvariant of a 
quantic and one representing a seminvauiant of the sanfe quantic 
consisting merely ın this, that the simple forms ze the small 
circles or nucle of the graphs im the former case are all of tne 
same ‘‘ valence,” 2 e håve the same number of bonds, whileemn 
the latter, though of like marks, they differ in valence The 
classification of seminvariants, according to the valences of the 
simple forms composing them, or, ın other words, accordgng to 
the orders of the quantics qf the systems of which they are re- 
spectively invariants, obviously throws const lerable hight upog 
their structure ° è 

The paper also deals with the breaking up of graphs into 
simpler ones , and gives a theorem upon the subject which leads 
to some interesting results It points out, moreover, how the 
graphs representing the sources of covanants can be instan- 
taneously derived from those representing the covariants them- 
selves 

On the evaluation of a certain surface-ntegral and its applica- 
tion to the expansion of the potential of ellipsoids in series, Dr 
Hobson 

On the vibrations ofan elastic circular ring, by Mr A E H 
Love —The ring 1s supposed to be of small circular section of 
radius ¢, and the elastic central-hne a circle of radius a@ There 
are four ways of displacingthe nag A point on the central-line 
may move along the radius of the circle which 1s its primitive 
forfn, or perpendicular to the plane of this circle, or along the 
tangent to this circle, and the circular sections may be dis- | 
placed by rotation about the central-line The modes of vibra- 
tron fall into four classes, of which two are physically import- 
ant —Class I Flexural vibrations in plane of ring —These 
were investigated by Hoppe in 1871 (Crelle, bd Ixxm) The 
motion of a point on the elastic central lne 1s compounded of a 
displacement m and out along the1adius and a displacement along 
the tangent to the circle, so proportioned that the central-line 
remains unstretched, and the nodes of the former displace- 
ment are the antinodes of the latter There must be at least 
two wave-lengths to the circumference, and the frequency ( 6/27) + 
of the mode 1n which there are 7 wave lengths to the circumfer- 
ence 1s given by the equation 

pret w (è -IF E e 

2 + I Po 
m which E 1s the Young’s modulus, and p, the density of the 
material Except for the numerical coefficient this 1s precisely 
similar to the formula for the lateral vibrations of a straight bar 
of the same material and section and of length ra (for which the 
fundamental tone has the same wave-lengths) The sequence 
of component tones when 7 1s very great 1s ultimately identical 
with that of the tones of a free-free bar of length wa, but the 
sequence for the low tones ıs quite different to that for a bar 
Class II Flexural vibrations perpendicular to the plane of the 
ring —It 1s found to be impossible to make the ring vibrate 
freely so that each particle of the elastic central-line moves per- 
pendicular to the plane of the rng, unless at the same time the 
sections turn about the central-line through a certain angle 
The flexure perpendicular to the plane of the ring is always 
accompanied by fo7szo As im ClassI there must be at least two 
wave-lengths to the circumference, and the frequency of the 
mode in which there are # wave-lengths to the circumference 1s 
given by the equation 


2 I +o +2" pat 
where ois the Porsson’s ratio for the material and the other 
constants have the same meaning as before (For most hard 
solids æ 1s about 4 ) Since # must be at least 2 the sequence of 
tones 1s very nearly the same as in the vibrations of Class Ff, 
but the pitch ıs shghtly lower, the ratio of the frequencies for 


= » which 1s very little less 











n(n? — 1)? E e 


the gravest tones being 


than a comma For the higher tones, as we should expect, there | 
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1s no sensible difference Theseetwo classes include all that 
have much physical importance The remamirg types can be 
classified as, Class III Extensional vforations —-The motion 
may be pyrely radial or partly radial and partly tangential In 
the second case there will be anviategral number of wave- 
lengths, and when this number 1s z we have the formula for the 
frequency e . 

® P= + 2 £ ES 

e e Po © 

Putting z = zero we find the frequency of the purely 1adual 
vibrations The pitch of any mode of extensional vibration of 
the ring 1s of the same oider of magnitude as the pitch of the 
corresponding longitudinal vibration of a bar of length equal to 
half the circumference, the formula for the latter being in fact 
derived by writing #7 for 1 + 2? Class IV Torsional vibra- 
trons —-The motion consists of an angular displacement of the 
sections about the elastic central line accompanied by a rela- 
tively very small displacement of the points on this line per- 
pendicular to the plane of the ring When there aie z wave- 
lengths to the circumference the drequency 1s given by the 
formula 


® 2 


Paate mw) a, 
Po 

in which wis the szg¢dty of the maternal There 1s one sym- 
metrical mode for which #18 zero, and since 2u (I + 0) = E, 
the frequency of this mode 1s 4 a/ 2 of that of the radial vibra- 
trons The pitch of the torsional vibrations 1s comparable with 
that for a straight 10d of length equal to half the circumference, 
the formula for the latter being in fact derived by writing 7 in 
place of I + e + #7? Formule equivalent to those given in 
connection with Classes II and IV have been obtained by Mr 
Basset (Proc Dec 1891), but he has not interpreted his results, 


Entomological Society, Febiuary 8 —Mr Henry John 
Elwes president, 1n the chair —The President announced that 
he had nominated Mr F DuCane Godman, FRS, Mr 
Frederic Meinfield, and Mr George H Verrall as Vice- 
Presidents during the Session 1893~1894 -—-Mr S Stevens ex- 
hibited a specimen of Cherocanzpa celerio, 1n very fine condi- 
trog, captured at light, in Hastings, on September 26 last, by 
Mr Johnson —Mr A J Chitty exhibited specimens of Gd 
rum scotias and Pentas thi um huttoni, taken by Mr Rye m a 
cellar in Shoe Lane He stated that the Grddzum scotras hved 
in a mixture of bee: and sawdust in the cellar, and that whem 
this was cleaned out the beetles disappeared The Penta thrunr 
Auttone lived 1n wood ın the cellar —Mi McLachlan exhibited 
a large Noctuid moth, which had been placed in his hands by 
M: R H Scott, FRS, of the Meteorological Office It 
was stated to have been taken at sea in the South Atlantic, in 
about lat 28° S, long 26° W Colonel Swinhoe and the 
President made some remarks on the species, and on the migra- 
tion of many species of Lepidoptera —Mr W F H Blandford 
exhibited larvae and pups of RAynchophorus palmarum, L, 
the Gru-gru Worm of the West Indian Islands, which 1s eaten 
as a delicacy hy the Negroes and by the French Creoles of 
Martimque He stated that the existence of post-thoracic stig- 
mata in the larva of a species of Rhynchophorus had been 
mentioned by Candèze, but dened by Leconte and Horn 
They were certainly present in the larva of R palmarum, but 
were very minute —Mr G T Porritt exhibited two varieties of 
Archa lubricipeda from York , an olive-banded specimen of 
Bombyx quercus from Huddersfield , and a small melanic 
specimen of Melanıppe hastata from Wharncliffe Wood, York- 
shire --Mr H Goss exhibited species of Lepidoptera, Coleop- 
tera, and Neuroptera, sent to him by Major G H Leathem, 
who had collected them, last June and July, whilst on a shoot- 
ing expedition in Kashmi territory Bengal Some of the 
specimens were taken by Major Leathem at an elevation of 
from 10,000 to 11,000 feet, but the majority were stated to have 
been collected in the Kiishnye Valley, which drains the glaciers 
on the western slopes of the Nun Kun range Mr Elwes re- 
marked that some of the butterflies were of great interest — 
Mr G F Hampson exhibited a curious form of Paz zassens, 
taken by Sir Henry Jenkyns, K C B, on June 29 last, in the 
Gasternthal, Kandersteg —Mr J M Adye eahtbited a long 
series of remaikable varieties of Boarmia repandata, taken last 
July in the New Forest —Mr C O Waterhouse exhibited a 
photograph of the middle of the eye of a male 7adazus, show- 
ing square and other forms of facets, multipled twenty-five 
times --Mr R Tnmen, F RS , communicated a paper entitled 
“ On some new, or imperfectly known, species of South African 
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Butterflies,” and the spectes* described m this paper were ex- | gr @350° to 450°) (5) Pure tin 1000 gr , pure nickel 10 to 15 


hibited —Mr T D „A Cockerell communicated a paper 
entitled “Two new species of Pulvinaria from Pamaca ”— 
Mr Martin Jacoby communicated a paper entitled “Descrip- 
tions of some new genera and new species of Halticidee ” 


Linnean Society, February 2 —Prof Stewart, President, 
in the chair —On behalf of Mr Thomas Scott, the Secretayy 
read a report on the entomostraca from the Gulf of Guinea, 
collected by Mr John Rattra® —Mr H Bernar® gave an 
account of two new species of ax —An important paper by 
Mr Arthur Lister, on the division of nugle1 ın the mycetovoa, 

ave rise to an interesting discussion, in which Dr D H 

cott, Prof Howes, and others took part —This was followed 
by a paper on the structural differentiation &f the protozoan 
body as studied in microscopic sections, by Mr J Æ Moore 
The meeting adjourned to February 16 


PARIS 


Academy of Sciences, February 6-—~M de Ladaze- 
Duthiers m the char —-On the vanations ın the intensity of 
terrestrial gravitation, by M d’Abbadie Observations begun® 
m 1837 at Olinda (Brazil), on the variations m the direction of 
gravitational force also made its constancy doubtful Experi- 
ments on falling bodies revealed migularities similar to those 
described (last number) by M Mascart The closed barometer 
employed by the latter may be termed a drithonteter —On the 
preparation of carbon under high pressure, by M Henri Mois- 
san (see article) —On the reproduction of the diamond, by M 
€ Friedel Remarks by M Berthelot (see article).—On the 
pathogeny of diabetes , part played by the expenditure and the 
production of glycose ın the deviations of the glycemic function, 
by MM A Chauveau and Kaufmann The same inferiority of 
venous with respect to arterial blood, as regards the amount of 
sugar contained mit, occurs in all the deviations of the glytemic 
function produced by a lesion of the central nervous system 
This inferiority 1s equally pronounced in the hyperglycemia re- 
sulting from the extirpation of the pancreas —-On the progiess of 
the art of surveying with the aid of photography, in Europe and 
America, by M A Lausedat Since 1888 a zone of twenty mes 
on each side of the Canadian Pacific Railway, 1n the neighbour- 
hood of the Canadian National Park, has been surveyed with 
the aid of photographyeunder the direction of Messrs Deville, 
Drewry, and McArthur, at an average rate of 1040 square km 
perannum for four men under great climatic disadvantages The 
cost of the undertaking amounts to three dollars per square km 
~~Determination of the amount of carbonic oxide which can be 
contained in confined aw, by means of a bird employed as 
physiological reagent, by M N Gréhant —On the properties of 
facule , reply to a note by Mr G Hale, by M H Deslandres 
~The probability of coincidence between solar and teriestrial 
phenomena, byM G E Hale —Note on an explicit expression 
of the algebraic mtegral of a hyperelliptic system of the most 
general form, byM F de Salvert —On a generalisation of Ber- 
trand’s curves, by M Alphonse Dumoulin —On the surfaces which 
admit a system of lines of spherical curvature and which have 
the same spherical representation for thei lines of curvature, 
by M Blutel —On semicircular interference fringes, by M G 
Meshn Rectilmear interference fringes are sections of hyper- 
boloids by planes parallel to their axis, the light being propa- 
gated ın a direction at nght angles to that axıs If the hght 
proceeds along the axis, a screen perpendicular to it will cut 
circular sections, and the fringes will have the form of a 
circumference of which a greater or smaller arc will be seen 
accordingly as the two pencils overlap more or less, In 
practice these circular fringes were obtamed by separating two 
of Bellet’s half lenses and placing them one before the other m 
front of a very small hole illumimated by sunlight, such that the 
axis of the pencil passes through the optical centre of the two 
lenses Under these conditions two pencils are formed from 
the same source of light, which may be made to show circular 
fringes by moving the lenses slightly in a direction perpendicular 
to their optical axes —Study of the fluorides of chromium, by 
M C  Poulenc.—On anew soldering process for aluminium 
and various other metals, by M. J Novel For aluminium 
the following solders are recommended (r) Pure tin, fuses at 
250° (2) Pure tin 1000 gr ; lead 50 gr (280° to 300°) (3) 
Pure tin 1000 gr.3 pu.e zinc 50 gz. (280°.0 320°) These 
solders do not stain or attack aluminium A nickel soldering 
bit 18 preferable (4) Pure tin 1000 gr ; red copper 10 to 15 
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gr (350°to 450°) These give a shghtly yellowish tint, but are 
very Aurable (6) Puretin googr , copper 100gr , bismuth 2 to 
3gr Thisis specially surtable for soldering alumyium,bronze — 
Action of acetic acid and formicacid upon terebenshine, by MM 

Bouchardat and Ohviers -On the mode of elimination of 
carbonic oxide, by M L de Samt Martin Experiment shows 
that animals partly mtoxickhted by carbonic oxide, when placed 
im conditions under which natural elmmination 1s impossible, 
destioy slowly but regularly a certam quantity of the poisonous 
gas, this gestruction bemg the more active the less the intoxica- 
tion It is probably converted into carbon dioxide. The toxic 
effect is entirely dependent upon the time durmg which the 
organism 1s exposed to the gas, and a very small quantity can be 
fatal on prolonged exposure —Influence of pilocarpine and florid- 
zine on the production of sugar m milk, by M Cornevin —On 
the seat of the colouring matter in the green oyster, by M 

Joannes Chatin —On pseudo-fertilsation in the Uredinez, by 
MM P Á, Dangeard and Saptn-Teouffly —On the substances 
formed by the nucleole in Sperogyra seteformzs, and the directive 
forge which it exeits upon them at the moment of the division 
of the cellular nucleus, by M Ch Decagny —On a process for 
measuring the double refraction of crystalline plates, by M 

Georges Friedel —A horizontal section of the French Alps, by 
M W Kihan —On the arrangement of the cretaceous beds in 
the interior of the Aquitaine basin, and their relations to tertiary 
formations, by M Emmanuel Fallot 
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MAN AND EVOLUTION 


Evolution and Man’s Place ın Nature By Henry Calder- 

.'wood, LL D, F RSE, Professor of Moral Philosophy, 
University of Edinburgh (London Macmilląp and 
Co, 1893) 


pee work appears to have been written for the pur- 
pose of setting forth the author’s views as to the 
twofold nature and origin of man He admuts, fully and 
unreservedly, that both the bodily organism and the lower 
mental nature of man haveealike been develope@ by a 
process of evolution from a lower animal form$ but he 
urges with much force, and often with both eloquence and 
dialectic skill, that the rational and moral nature of man 
has not been thus developed 
The book, however, has many defects , and one cannot 
but feel that the wiiter has undertaken a task somewhat 
beyond his powers Most prominent is its extreme diffuse- 
ness and vagueness, the want of systematic treatment, the 
frequent reiteration of the same ideas under different forms 
of words, and the misconceptions arising from want of 
familiarity with many of the subjects discussed We are 
also annoyed by the frequent 1eference to problems to 
be discussed or solved, which are yet only hinted at or 
talked about lateron Thus, in the first chapter, we are 
told that a “fuller study of human life” 1s now iequired, 
and that the crowning effort of science in the study of 
Nature must be “the solution of the problem of man’s 
appearance” on earth Yet no attempt 1s made in the 
whole volume, either to solve this problem or even to show 
what progress has been made towards solving it At 
p 154 we are told that—“ We are now ready for con- 
sideration of Darwin’s argument ”—as to the relation of 
the mental nature of man and the lower animals Andon 
the next page—“ The direction to be followed now becomes 
more obvious”—after which we have pages of general 
remarks on the intelligence of the dog and the ant 
Then, at p 162—“ The method to be f8llowed is clear 
we must compare the higher animals with man ”—and 
—‘‘careful comparison of the two orders of hife 1s the only 
course open for scientific inquiry,” and again,—“ The 
difficulties belonging to such a mode of inquiry are many, 
‘but no easier method ıs available” Then, at p 167, we 
find that Darwm “has at least suggested the essential 
conditions of our inquiry” After this we have another 
series of vague general remarks, till at p 171 we find an- 
other statement of the mode of inquiry, and we are told 
that “ we must have in full view all thdt 1s common to 
man, as animal, with the higher mammals, making 
account of close approximation ın organic structure ” 
Yet we nowhere find any attempt to apply these prin- 
ciples or methods so laboriously set forth, but are put off 
with such statements as—“ In proof of exercise of intelli- 
gence, examples are many and familar, making it 
unnecessary to enter upon detailed references’ Then 
we are interrupted by fifteen pages of remarks on instinct 
among insects, although it has been repeatedly stated that 
the relation of man to the higher animals was the prob- 
lem to be discussed, and at p 193, we are told that— 
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“ Now at length, after careful survey of lower levels, we 
advance towards the height, on which the grand problems 
of intellig@nce become visible Study of comparative 
intelligence now becomes possible” Then follow again 
page after page of what can only be described as “ general 
remarks” on horses, dogs, monkeys, and other animals We 
are told, for&xample—“ When fhe higher animals are com- 
pared with the lower, it 1s clear that a power of intelh- 
gence must be attributed to the higher, which cannot be 
credited to the lower Phenomena of domestication come 
to our aid here, Confirming this generalisation” Anda 
little furthe® on, as a proof that dogs can interpret signs 
and act upon them, we have the following concrete 
illustration, among the very few im the book, and 
therefore we may presume itis gonsideied a valuable 
one “'Go home’ will send one dog back, but the 
G&elic equivalent alone will be effective in the case 
of a dog reared in the Highlands of Scotland, where 
the Celtic tongue ıs in cainmon ute” And then, as if 
the intelligent reader might doubt this astounding fact, 
the author adds, “ Observation affords ample testimony 
for this ” 

Although the author has evidently read very widely on 
the subject of evolution, his want of grasp of the subject 
is continually shown Thus, when discussing the struggle 
for existence, he seems to think that this 1s usually con- 
sidered*to be limited to a struggle for food Hesays —“ A 
general view of the relations-of hfeand environment will 
guard against interpretation of facts exclusively by 
reference to struggle for existence consequent on the re- 
latiofs of numbers to food-supply ” “Life 1s too rich 
In variety to find adequate explanation of its history in 
the mere balancing of our numbers with food-supplies ”’ 

“Tn no life 1s progress to be explained exclusively by 
reference to amount of food-supply ” “environment 
must be 1ead much more largely than could be sug- 
gested by mere dependence on materials for nutriment ” 
-—the above passages all occurring in a single paragraph 

We have to thank the author, however, for the very 
clear manner in which he admits, and even enforces the 
application of evolution to man He states this conclu- 
sion in several places Thus, at page 261, we find the 
following — 


€ The novelty of the situation hes in this, that man’s 
alliance with all animal life has been established with a 
clearness and fulness of representation never before pos- 
sible in the history of the world The long-hidden secrets 
of nature are disclosed, and, behold ! man has his heri- 
tage among the beasts of the field The discovery is 
indeed a large one, the demonstration has been worked 
out in minute detail till no place is left for doubt” 


By far the best portion of the work 1s that which 1s its 
special feature—the discussion of the rational as con- 
trasted with the mere perceptive and intelligent nature 
of man and of the lower animals A few quotations will 
explain the author’s views, and show him at his best 


“ The conditions of action are changed when rational 
self-direction comes into view This change 1s so great 
as to amount to a complete contrast with all that has 
appeared in lower forms of hfe Passion and appetite 
have not disappeared they are present as before , but 
instead of determining conduct, a new exercise of powe 
has appeared to control them Life has here a duahty 
within it, which has not been seen at any lower stage 
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Life’s history becomes ın this way a history of conflict, 
of which no trace*has appeared at any eaņler point in 
natural history The struggle between imdiviguals has 
not disappeared, but £ struggle within the individual life 
occurs, which has never been visible in the history of any 
inferior order of hfe” (p 55) e 


a 
Another aspect of thp rational natuy 1s thus 
defined .— 


° 

“The difference which severs man from the animals 
hes beyond the craving, and the cunning, and the con- 
suming of what has been captured We trace it in his 
plans for the day, in his preparation of his weapons, in 
his survey of the heavens, in hig taking of reckonings for 
direction He deals with the relations of means to ends , 
he utilises past experience in his reflections over what 
has happened , he reaghes general conclusions ” (p a270) 


Perhaps the finest passage ın the book ıs at p 287, 
tracing the moral element ın the thought of all kinds Of 
men and all diversities of race, as shown by the sense 
of wrong and justice Wecan only give here the 
concluding lines — 


“To this appeals the criminal in the heart of our surging 
crowds, placed under arrest, 1f he should be condemned 
on insufficient evidence To this appeals every buyer in 
the market, defrauded by the thrusting of adulterated 
goods into his hands And to this does every gentle one 
make appeal, defrauded in ways still worse, by false ex- 
pressions of love, from whose falseness recoils a bjighted 
hfe, bearing through long and weary years witness to the 
cruel wrong that has been done Where, along the 
devious paths m which man 1s found, 1s justice not 
honoured, at least by outcry against harsh wrongs? ” 


e 

There 1s much ın this volume that will attract readers 
more disposed towards the esthetical and moral than to- 
wards the scientifi@ aspects of evolution Agreeing, as 
the present writer does, with most of the conclusions of 
the author, he can but regret that they have not been set 
forth m a manner more likely to attract scientific 
readers ARW 





“THEORIE MATHEMATIQUE 

DE LA LUMIÈRE” 

Théorie Mathématique de la Lumière Par H Poincaré, 
Membre de VInstitut (Paris. G Carré, 1889 and 
1892 ) 

HIS work consists of two volumes, the first of which 
comprises a course of lectures delivered by the 
author in 1887-1888, whilst the second contains a further 

course delivered in 1891-1892 
The first volume commences with a discussion of the 

constitution of the luminiferous ether, in which the latter 

is regarded as a system of discret molecules ın stable 
equilibrium ander the action of molecular forces, and the 
author finally deduces equations of motion of the same 
form as those which are furnished by the ordinary theory 
of isotropic elastic media He then adopts the hypo- 
thesis, originally due to Lord Kelvin, that the velocity 
of propagation of the longitudinal wave 1s practically 
zero The principle of Huygens 1s next dealt with, and 
this 1s followed by a chapter on diffraction A com- 
plete discussion of all the difficulties attending the reso- 
lution of waves would carry us too far, but the author 
does not appear to be acquainted with the masterly 
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mestigation of Sir G Stokes, or the formula deduced 
by him, which gives the effect of an element of a plane 
wave at a distant point, and which enables the unsatis- 
factory reasoning on which the principle of Huygens 
depends to be dispensed with The diffraction of hght 
daverging from a focusis next discussed, and the intensity 
of light diffracted by a circular aperture or disc 1s ob- 
tamed in the particular case in which the point of 





observation ıs the projection of the centre of the aperture 
or disc upon a screen, but no mention ıs made of Prof. 
Lommel’s able investigation in the general case of an 
excentric point A few stock problems relating to the 
diffraction of parallel rays are also discussed, but nothing 
is said about the resolving power of optical instruments, 
or the theory of gratings, inctuding Prof Rowland’s im- 
genious iftvention of concave gratings 
*Chapter V commences with the theories which have 

been proposed to explain the photogyric properties of 
quartz and certain organic substances, and concludes with 
an account of some of the theories of ovdznary dispersion. 
This is followed by along chapter which begins with 
Fresnel’s theory of double refraction, and then proceeds 
to discuss the theories of Cauchy, Neumann, Sarrau and 
Bousinesq 

In all these theories the ether 1s regarded as an 
zeolotropic elastic medium, and in considering them the 
author is to be congratulated on having shown no sym- 
pathy with the small minority who regard the wAting 
down of equations as a foolish process, but although 
during recent years much time has been spent in elabo- 
rating such theories, it may be questioned whether the 
majority of them have contributed any very substantial 
addition to scientific knowledge The theory of the pro- 
pagation of waves in an zolotropic elastic medium was 
rigorously investigated by Green as long ago as 1839; 
and although a theory of this kind ıs useful in enabling 
the mind to form a mental representation of the mechan- 
ism which is required to produce double refraction, it 1s 
well known that Green’s theory, and all others of a 
similar character, fail to furnish a satisfactory explanation 
of this phenomenon The principal defects of such 
theories are, that‘although most of them lead to Fresnel’s 
wave surface, or to one which is a very close approxima- 
tion thereto, they require us to suppose that the vibrations 
of polarized hight are parallel instead of perpendicular to 
the plane of polarization , and they also fail to give results 
which explain crystalline reflection and refraction, unless’ 
certain additional assumptions of a very questionable 
character are made Probably it will not be thought an 
exaggeration to say, that the only theory of elastic media 
which satisfactorily explains double refraction 1s the one 
which 1s due to the joint labours of Lord Rayleigh, Lord 
Kelvin, and Mr Glazebrook 

At the commencement of Chapter VII, which deals 
with reflection, the following statement 1s made (see 





p. 320) — 

“La réflexion vitreuse a donné lieu à trois théories 
également confirmé par l’expérience, ce sont celle de 
Fresnel, celle de Neumann et MacCullagh et celle de 
Cauchy.” 

The theories of Neumann and MacCullagh depend 
upon the hypothesis that the demszty of the ether 1s the 
same in all media and that it is the ngidity which 
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varies , and it 1s somewhat surprising that M Poincaré 
does not appear to be aware of the investigations of 
Lorenz and Lord Rayleigh, who completely exploded this 
‘hypothesis twenty years ago by showing that it leads to 
two polarizing angles The weak point in the investiga- 
tions of most French mathematicaans on the subject of 
reflection and refraction arises from the fact that, in con- 
*sequence of their not having made a careful study of 
Green’s papers and the subsequent developments @y Lord 
Rayleigh and Lord Kelvin, they are unable to deal satis- 
.factorily with the longitudinal or pressural wave The 
difficulties arising from the existence of these waves may 
be got rid of either by assuming, as Green did, that the 
ratio of the velocity of propagation of the longitudinal 
wave to that of the transverse wave 1s very larg&, or, by 
adopting Lord Kelyin’s hypothesis, that the above ratio® 
1s very small , but “it cannot be too emphatically statéd 
that the existence of such waves must not be disregarded, 
and that any attempt to ignore them will inevitably end 
an failure. 

This chapter concludes with a brief account of metallic 
reflection, in which the author has adopted the equations 
of motion given by Voigt The chief difficulty in trying 
to explain metallic reflection, by the introduction of a 
‘viscous term into the equations of motion, 1s due to the fact 
that Ensenlohr has shown that for certain metals the 
pseudo-refractive index 1s a complex quantity whose real 
partis negative 

Turning now to Volume I , which consists of a further 
course of lectures delivered ın 1891-1892, we find that ıt 
commences with the theory of isotropic elastic media in 
its ordinary form Next follows a chapter on the electro- 
magnetic theory, in which the author confines himself to 
the case of an isotropic medium, and has given no ac- 
count of the investigations of Glazebrook on crystalline 
reflection and refraction, m which it 1s shown that the 
intensities of the reflected and refracted waves satisfy 
the same equations as those deduced many years pre- 
viously by MacCullagh from an erroneous theory, but 
which nevertheless explain the facts ın a fairly satisfac- 
tory manner M Poincaré assumes that the vector 
potential satisfies the solenoidal conditfon , but although 
the employment of the vector potential 1s valuable as a 
mathematical artifice, its use requires extreme care, 1n- 
asmuch as ıt contains an undetermined quantity, and I 
believe it can be proved that in certain cases the 
' solenoidal condition 15 not satisfied In the electro. 
magnetic theory of light this difficulty, can always be 
evaded by eliminating the vector potential from the 
equations, which 1s the preferable course to pursue, 

In Chapter V , after discussing ordinary reflection and 
refraction, the author attempts to construct an electro- 
magnetic theory of metallic reflection and refraction by 
taking into account the conductivity This theory leads 
to Cauchy’s formule, but requires that the real part of 
the pseudo-refractive index should be positive, whereas 
E:senlohr has shown that for certain metals these formulze 
cannot be reconciled with experiment unless the real part 
1s negative In the case of steel this quantity 1s positive 
throughout the whole range of the visible spectrum , but 
as thin films of iron, when magnetized, exhibit anomalous 
dispersion, ıt is doubtful whether this hypothesis 1s satıs- 
factory even in the case of steel or iron 
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The next four chapters are devoted to the principle of 
Huygens and to diffraction, and in Chapter X the author 
has discuesed Von Helmholtz’s theory of anomalous dis- 
persion The advantage of theories of the class to 
which that of Van Helmholtz belongs 1s, that they endeav- 
ou»to account for dispersion and absorption by taking 
into accoumt the mutual regction between ether and 
mattey, and show that when one or more of the free 
periods of the vibrataons of the matter coincides with one 
or more of the free periods of the rays of the spectrum, 
absorption and &nomalous dispersion will be produced. 
By the aideof this theory the absorption produced by so- 
dium vapour may be accounted for, as well as the 
anomalous dispersion and selective reflection produced by 
fuchgne and other aniline dyes, The author has not, 
however, developed the consequences of this theory as 
fm as might be done 

It 1s not unnatural that M Poincaré should have given 
special prominence to thg writings of his own country- 
men, his treatise would, however, have been much 1m- 
proved had he not confined himself so exclusively to the 
writings of French mathematicians, but had given a 
fuller account of the work done by mathematicians of 
other nationalities t A B BASSET 





° THE MOTHS OF INDIA 


The Fauna of British India, including Ceylon and 


Burma Published under the authority of the Secretary 
of State for India im Council Edited by W. F 
Blanford “Moths” Vol 1 By G F Hampson 
(London: Taylor and Francis, 1892) 


R HAMPSON is already favourably known to 
entomologists by his work on the “ Lepidoptera 
Heterocera of the Nilgir: District,” which forms Part vin 
of the series of “ Illustrations of typical specimens of Lepi- 
doptera Heterocera in the collection of the British 
Museum” In the work before us he has undertaken a far 
more important task; nothing less than a descriptive 
handbook of the moths of India, which, when complete, 
will prove as useful to Indian entomologists as the well- 
known work on the butterflies of India by Marshall and 
De Nicéville 
Hitherto the available information on the moths of 
India has been scattered over a great variety of books 
and periodicals, far too numerous and costly to be easily 
available out of London or Calcutta, and extremely diffi- 
cult to use satisfactorily, even 1f accessible But Mr 
Hampson has been given the fullest facilities for examining 
all the principal public and private collections of Indian 
moths, from that of the British Museum downwards, 
and has also made free use of the libraries of the British 
Museum at South Kensington, which now contain the 
finest series of entomological books in the world , and the 
result ıs a work which can hardly fail to give an 
enormous impetus to the collection and study of Indian 
moths 
Much attention has been paid to the classification of 
moths, and the mtroductory pages are occupied with 
details of structure, Ilustrated by woodcuts of parts of 
the head, antenne, legs, and neuration ‘ihis:s followed 
by a genetic tree of the families of moths, and by a 
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tabular key based chiefly on neuration and antennæ 
Mr Hampson admtts thirty-four families of Indian moths, 
of which the first twenty-three, including 1158 species, 
are dealt with in the volume before us The earlier 
famihes of moths are, however, much [pss numerous in 
species than the later ones, and it must not be supposed 
that Mr Hampson has deglt with anything like half the 
Indian species ın his first volume, which comprises the 
series of families usually classed ynder Sphinges and 
Bombyces, extending, according to the author’s classifica- 
tion, from Saturnizde to Aypsde «The impoitant 
Bombycide famulhes, Arctude, Agarisiida, and,Uraniude, 
are, however, relegated to the second volume, while 
several familes of more or less doubtful position find a 
place in vol 1, such as the Cymatophoride, Thyridtda, 
Sesude, and Tinagérude We observe that” Mr 
Hampson closes the sertes of moths with the 7zmezdg, 
Pterophoride, and Aluctitde, and m this adopts the 
usual classification, though in the main he has struck out 
an entirely new classification of his own, and the very 
first mnovation which meets the eye 1s the novelty of 
commencing the moths with the Saturnzde 

We hope that Mr Hampson will take an opportunity 
of discussing the various systems of classification of 
moths which have been proposed by Guenée, Herrich- 
Schaffer, Plotz, and other entomologists, not forgetting 
the strange system proposed by Zebrawski, in hig work 
on the Lepidoptera of Cracow, in which the butterflies 
are placed in the middle instead of the beginning of the, 
series of Lepidoptera Such a discussign would be un 
suitable in the present work, but if published elsewhere 
might be very useful 

Long descriptions of genera and species in a work of 
this character would have been out of place, and we are 
glad to find that they have been avoided Each family 
or subfamily 1s succinctly characterised, and usually 
illustrated by a figureof the larva This is followed by 
a tabular key to the genera, and then by a notice of the 
genera and species The notice of each genus con- 
sists of syhonymy, type, range, and a brief indi- 
cation of the principal characters That of the species 
includes synonymy, description, including both sexes, 
and transformations when necessary, range and expanse 
An excellent woodcut 1s usually given of one represen- 
tative of each genus, showing the wings and body on 
one side, and the neuration on the other, extra figures 
of antennze and legs being sometimes added 

No book, however useful or carefully compiled, can be 
free from errors, but these cannot be detected at a glance, 
and the only technical mistake of importance which we 
have noticed in turning over Mr Hampson’s work 1s 
that the broad-bordered Australian Macroglossum kingit, 
Macl,is included among the synonyms of the narrow- 
bordered Cephonodes hylas, Linn. 

Much, no doubt, remains to be said about Mr Hamp- 
son’s classification, his use of generic names, and his 
placing together insects regarded as distinct by other 
authors as synonyms, But these are all points admitting 
of great difference of opinion, and we do not propose to 
discuss them further in the present notice 

We should add that various new families, besides many 
new genera and species, are described by Mr Hampson 
for the first time WEE 
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OUR BOOK SHELF 


The Year-Book of Science (fo. 1892) Edited by Prof T 
G Bonney, DSc, LLD, FRS (London Cassell 


and Co, 1893 ) . 


ALL interested ın scientific progress will welcome the 
appearance of the second volume of this useful year-book 
The staff of contributors includes such names as Dr 
Ramsay, Prof Seeley, Mr Botting Hemsley, &c, and the, 
accuracy of the summaries of the year’s developments 
may th€refore be thoroughly relied upon The plan of 
the volume follows closely on the hnes of its predecessor, 
but ıt has been extended so as to include geographical 
And anthropological matters, and*®zoology has received’ 
more complete treatment If one may Judge of the activity 
in different departments of science by the space required 
for the account of their progress, electricity and organic 
chemisttyewould appear to take the lead As ın the last 
*volume, nô attempt has been made to present a complete 
catalogue of papers The object has béen simply to select 
the memoirs of exceptional interest , and so fai as we 
have been able to judge, the selections have been judicious 
An excellent index of subjects, and one of authors, com- 
plete what will no doubt be found a very useful volume 


Zreatise on Thermodynamics By Peter Alexander, M A 
Pp xu, 203 (Longmans, Green, and Co , 1892) 


THIS 1s in many respects a singular work Whole pages, 
we may almost say whole sheets, are devoted to the 
multiphcation of elaborate proofs of intrinsically simple 
theorems for which a few lines would be ample allowance, 
while some of the real difficulties of the subject are but 
lightly touched on The other special characteristics, so 
far as we have seen, are three in number First, and most 
prominent, the extraordinary proportion of formule to 
text, which gives the whole the look of a treatise on 
Partial Differential Coefficients rather than on a branch 
ofPhysics Second, the fearful and wonderful collection 
of names for special cycles, eg Jsothermentropzcycle, 
Lsobarymegacycle, Isenergentroprcycle, &c Finally, the 
expressions of doubt or hesitancy with which many steps, 
universally recognised as valid, are introduced In the 
first and second of these characteristics the author far 
transcends the results of the licence willingly allowed to 
pioneers like Claustus and Rankine But these have 
been (at least in great part) long since discarded, and can 
never be reintroduced The third characteristic 1s, to say 
the least, not precisely one to be desiderated in a text- 
book, where we naturally expect to find some slight trace 
of “ Sir Oracle ” 


Mediæval Lore an Epitome of the Science, Geography, 
Animal and Plant Folk-Lore and Myth of the Middle 
Ages Being Classified Gleanings from the Encyclo- 
pedia of Bartholomew Anglicus on the Properties 
of Things Edited by Robert Steele (London + 
Elhot Stock, 1893 ) 


THE original work of which parts are translated in the 
present volume, may be said to have a place of its own 
in the history of European literature It was written in 
the thirteenth century, and the Latin text was soon widely 
appreciated, while in the course of the fourteenth cen- 
tury ıt was translated into French, Spanish, Dutch, and 
Englısh The book is full of interest, for ıt presents a 
summary of all that was known in the Middle Ages 
about man and the world The change which has been 
gradually effected by the use of modern scientific methods 
1s, Of course, incalculable , but some readers will pro- 
bably be surpiised to find to how large an extent Bar- 
¢holomew mingles the results of shrewd and accurate 
observation with quaint fancies and unverified judgments 
The present volume consists of selections from the 
edition of Berthelet, 1535, and the good style of the 
translator adds greatly to the charm of the author’s 
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philosophy and science Mr Steele has done his w@k | place A natural selection would* thus be effected In every 


with much tact and care, and an intetesting preface ıs 
contributed by Mr Wiliam Morris bd 


* Ash onomy fer Every-day Readers By B J Hopkins, 
FRAS (London George Philip and Son, 1893) 


THIS is a little book which aims at explaining in “as 
accurate and interesting a manner as possible such of the 

e phenomena of the heavens as should be known to every 
intelligent person” It consists of six chapters dealing 
respectively with day and night, the phases of th® moon, 
the tides, the seasons, eclipses, meteors, shooting stars, 

-and comets Descriptive astronomy is not touched upon, 
but there 1s an introductory chapter giving a gener&l 
survey of the sola: system anditsdimensions The book 
has been very carefully written, and the scientific ex- 
planations are much relieved by interesting references to 
the history of the subject” The autho: has sutceeded ın 
giving very clear and concise accounts of the” every-day 
phenomena with which the book specially deals, and*it 
seems well adapted to awaken a desire for more ın the 
class of readers to whom he more particularly appeals 
A biography of the author—who is described as “the 
working-man sciéntist ”—1s also included 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for oprnsions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to correspond wrth the writers of, resected 
manuscripts intended for this or any other part of NATURE 

o No notice 2s taken of anonymous communications | 


Blind Animals in Caves 


IN an article in the current number of the Contemporary 
Review Mr Herbert Spencer discusses the ‘‘ familiar instance” 
of blind animals in caves as bearing upon the hypothesis of 
the transmission of acquired characters Mr Spencer is not 
satisfied with the explanation of the blindness of these cave 
animals offered by Weismann, who endeavours to account for 
them by two conditions recognised as operating in iegard to 
other cases by Darwin, viz cessation of selection and 
parsimony of growth (‘‘Origin of Species,” sixth ed.tion, 
p 118), of whtch the former author has treated under 
the name Panmyxia Mr Spencer shows that the saving of 
ponderable matenal m the suppression of an eye 1s but a small 
economy he loses sight of the fact, however, that posstbly, or 
even probably, the saving to the organism ın the reduction of an 
eye to a iudimentary state 1s not to be measured by mere bulk, 
but by the non-expenditure of special nfaterials and special 
activities which are concerned in the production of an organ so 
peculiar and elaborate as 1s the vertebrate eye 

That, however, tow hich I wish heie to draw the attention of Mr 
Spencer and his readers 1s this —-Mr Spence: appears to think 
that if he disposes of Weismann’s explanation of the blindness 
of cave-animals according to ‘‘ Panmyxia”—there remains 
only the explanation by ‘‘transmission of acquired characters” 
in the field He appears not to be acquainted with the explana- 
tion which I have offered of the blindness of cave-animals It 
1s closely similar to that given by Darwin of the occurrence of 
wingless insects on oceanic islands My explanation consists in 
an application to the case in hand of Darwin’s principle of 
“ natural selection ” I published it some years ago in my article 
t‘ Zoology” in the “Encyc! Britannica,” reprinted m 1890 ma 
volume of essays, bearing the title “The Advancement of 
Science” My suggestion was (and 1s) as follows, and I should 
hike to see what Mr Spencer has to say to ıt —‘* This instance 
(that ofthe blind cave animals) can,” I wrote in the article above- 
named, ‘be fully explained by natural selection acting on con- 
genital fortuttous variations Many animals are thus born with 
distorted or defective eyes whose parents have not had their 
eyes submitted to any peculiarconditions Supposing a number 
of some species of Arthropod or Fish to be swept into a cavefh 
or to be carried from less to greater depths in the sea, those in 
dividuals with perfect eyes would follow the glimmer of light 
and eventually escape to the outer air or the shallower depths, 
leaving behind those with imperfect eyes to breed ın the dark 
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succeeding generation (bred in the dark place) this would be 
the case, and even those with weak but still seeing eyes would 
im the couese of time escape, until only a pure race of eyeless or 
blind animals would be left in the cavefn or deep sea ” 

My own position in regard to the hypothesis of the transmis- 
sion of acquired @haracters remains what it was ten years ago, 
viz® that im the absence of observed instances of this transmission 
and in the presence of repeaged observation that particular 
acquired characters are zo transmitted, I do not consider it 
legitimfate to assume a transmission of acquired characters as the 
explanation of any given case, such, for instance, as that of the 
blind cave animals I am confirmed in this attitude by the fact 
that a little consweration has enabled me and others to explain 
satisfactorily, by 1eference to no hypothetical causes, but to the 
admitted and demonstrable facts of ‘‘congemital variation” 
and “natural selection,” instances brought forward as “only 
to be explained on the assumption of the truth of Lamarck’s 
hypothesis ” 

Of the other hand, I have always eonsidered that there 1s not 
sufficient ground for asserting that a transmission of acquired 
@haracteis can not take place The important question 1s still as 
it was five years ago, ‘‘ Does it take place?” 

Oxford, February 14 we Ray LANKESTER. 


Glacier Action 


I HAVE read with great interest and pleasure the short review 
in your paper of last week by Prof Bonney, giving a summary 
of the results of a survey of the French freshwater lakes, and in- 
dicating as the most probable conclusion that they cannot be 
accounted for on the theory of the late Sir A Ramsay, by the 
digging out power of glaciers 

Living as I do in a highly glaciated country, and ın a country 
also fudl of lakes, both fresh and salt, I have never believed in 
that theory Lakes seem to me to be due to the same causes 
which have produced the glens and hollows in which they he, 
and these causes cannot be identified with glacier action alone 
The theory of Ramsay attributes to glacier action powers and 
effe@ts which have never been proved to belong to them 
Glaciers do not dig out They rub down—abrade—and scoop, 
when they are moving down inclined planes at angles more or 
less steep But when they reach level ground they do not dig , 
they rest upon the level surfaces, and when pressed from behind 
they flow over it But I have never seen any proof that they 
can act like a ploughshare, or rather like one of the new digging 
machines 

In so far as all existing glens may have been formerly occupied 
by glaciers, their depths must have been imcreased by glacier 
action, on the supposition that they were tilted, or upraised at 
some angle required for this form of true glacier action On this 
supposition, indeed, lake basins may be said to be partly due to 
glaciers But then this supposition involves and depends upon 
the assumption that earth movements have made the lake basins 
what they now are—hollows ın a comparative level 

Like all other general theories in the history of geology, the 
“t glacial theory ” seems to me to have been ridden to the death, 
and I have been long waung for some signs of that reaction or 
correction which 1s still much needed I hold that in this country 
there 1s not only no evidence of ‘ice sheets” overriding all the 
hills, but the strongest evidence against such sheets Ourglens 
had true glaciers ın abundance, no doubt, and they have 
left their tool marks very distinctly But those marks are quite 
inconsistent with one universal 1ce-cap or ice-sheet over all the 
land ARGYLL 

Inveraray, February 16 





Dr Joule’s Thermometers 


Every one will, I am sure, be glad to know that Dr Joule’s 
thermometers are under investigation by Prof Schuster 

It 1s unfortunate that Joule does not give the actual readings 
of the freezing pomt, but if the comparison quoted by 
Rowland was made ın either 1879 or 1890 ıt may be that he 
referred to the reading of November, 1879, when the total rise 
of the zero point was 12 92 scale divisions In that case the 
original reading m April, 1844, would be 9 70, at any rate this 
number cannot be very fai from the truth 

‘Lhe temporary changes of zero point alluded to by Prof 
Schuster certamly complicate the matter, but from the numbers 
given it would appear that since 1879 or 1880 there has been a 


390 


NATURE ° 


J Fesruary 23, 1893 





further secular rise of from” o 38 to o 89 of a scale division 
Nothing 1s said in Joule’s paper about the temperatures at which 
the thermometers had been kept before the reagings of the 
freezing point were taken, but as the later observatsons—and 
most of the earlier ones*were made in the winter months, it 
may perhaps be assumed that the temperatures were nearer 7° 
than 30°, and that the actual reading on the@scale last winter 
should be taken as nearer 23 51 than 2300 If this 1s so the 
total rise of the zero point last winter would be nearer 13 81 
than 13 30 

Prof Schuster states that ‘‘with properly annealed’ ther- 
mometers the secular changes are mueh smaller than the 
temporary ones,” and that 1s no doubt true for observations 
extending over a limited time and with such cqmparatively large 
variations of temperature as from 7° to 30° It may be pomted 
out, however, that the secular rise sigce 1879 or 1880%s probably 
greater than the maximum temporary change recorded by Prof 
Schuster, and of course the total secular rise 1s enormously 
greater 

It may be true that the secular changes of a theimometer 
gradually vanish, out it must, I think, be conceded, that in the 
case of Dr Joule’s thermometer ıt will be a long time before 
absolute constancy 1s attained There can be no doubt that even 
now, nearly forty nme years after the first reading was taken, 
the zero point ts still ristrfg, and ıt dwes not appear to me to be 
very improbable that during the next fifty years there may be a 
further rise of two scale divisions, the amount calculated from 
the purely empirical formula which I have suggested 

SYDNEY YOUNG 
University College, Bristol, February 20 


Foraminifer or Sponge? 


UNDER the above heading in last weeks Nature Dr 
Hanitsch briefly draws our attention to Mr A Goe» ieport on 
the deep sea organisms procured by Prof Agassiz in the American 
tropical Pacific, which he describes as Arenaceous Foraminifera, 
with the name Meusena Agasseze ° 

As ıt was from me that Dr Hanitsch received the specinfeus 
he describes, which I had after a personal conversation on the 
matter sent him, for his opinion as to their relation to true 
sponges, I venture tosend some further observations on these 
interesting forms 

Dr Hanutsch is, I beleve, quite mght m referrmg Mr Goes’ 
Neusina to Prof Haeckels Stennophyllum zonartum, as de- 
scribed in his report on the Challenger deep-sea Keratosa But 
while admitting my admiration of Prof Haeckel’s wonderful 
production on the Challenger specimens, I do not agree with 
him as to their being true Keratose sponges 

My conclusion ıs based upon the examination of nearly the 
whole Challenger collection, and in not one species could Í find 
the slightest trace of any of the flagellated chambers charac- 
teristic of sponges 

Prof Haeckel accounts for the absence of this important 
feature through the bad preservation of the specimens Yet he 
describes the most delicate parts of a commensal Hydrord ın full, 
and was able to observe amceboidal cells, and the granulated 
sarcode bodies peculiar to all bottom living Foraminifera 

If, however, the forms described by Prof Haeckel prove after 
all to be true Keratose sponges, the present state of our know- 
ledge does not justify their separation from such recognised 
genera of Foraminifera, as Masonella and Syringammuina of the 
late Dr G Brady, Technitella, Halhphysema, and Marsipella 
of Canon Norman , or Hyperammina palmiformas, described by 
myself from the Faroe Channel, all wkich forms have the power 
of forming siliceous and chitinous skeletons 

Without going into futher detail here ıt will be readily under- 
stood that ] quite agree with Mr Goes in placing these organisms 
among the Foraminifera, although it would have been better had 
he given us a clearer and more detailed description of his 
Neusina 

I had hoped to have published my personal observations on 
these most interesting organisms, but circumstances have pre- 
vented me doing so up to the present 

I for one would be gladif Dr Hamitsch would give his opmion 
as to their supposed sponge structure, which he has not done in his 
previous letter F PEARCEY, 

Late of the Challenger Expedition and Commission 

Owens College Museum, Manchester 
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e Colonial Meteorology 

On p 363 of your last number your reviewer of the ‘*Year-book. 
of th€ Imperial Institute,” after remarking that “climate cer- 
tainly deserves better treatment,” continues — e + 


“ We do not think space would be wasted in gaving the mean ° 


monthly temperatures ard rainfall for the average year and for 
two extreme years, at a few representative stations in the larger 
cofonies This informatidn cannot indeed be found in any èx- 
isting books, but must be worked out from original records, 
which exist abundantly, and are rarely made available to practical 
workers @ ' 

I am afraid that the reviewer does not always read NATURE, 
for you, sir, have on several occasions noticed my efforts in this 
direction, efforts which have gone on urgnterruptedly for twenty 
y@rs As, now that you have taken the matter up, it 1s not 
improbable that some of the funds lavished on the Imperial 
Institute may be devoted to the subject, and my small organisa- 
tion be swamped or superseded, I hope that you will, ın justice: 
to the dir@ctgrs of the various Colonial observatories who have 
belped me for so many years, and as some consolation for the 
enpre ignorement of our organisation by Your reviewer, allow 
me to give its history in the fewest words possible 

In 1873 I determined to try to publish monthly a table giving 
the principal climatic data for each synchronous month at widely 
spread stations over the entire British Empire. The leading idea 
was identity, so as to ensure comparability T therefore prepared. 
some blank forms and sent them with a circular letter to about 
twenty of our leading Colonial meteorologists Every one with- 
out exception promised to help, and it says much för colonial 
climate to add that during the subsequent twenty years not more 
than five or six of my orginal correspondents have passed: 
away 

Durmg the period occupied ın the transit of my request and of 
the replies thereto, I wrote a series of short articles pomting out 
the leading features, and as far as practicable the mean values, 
for the various stations, so that when we began publishing the 
monthly values, the departures from the mean could be recognised. 
Thesearticles and the tables themselves from 1874 to 1881 appeared 
1n The Colontes (subsequently The Colonies and India) When 
in 1882 that paper passed into other hands, the proprietors 
declined to publish the tables, and I began to insert them in 
the Meteorological Magazine, where they have appeared regularly 
month by month for the subsequent thirteen years At the close 
of each year an extra table is given with a summary of the results 
for the year, and NATURE has often done me the honour of 
quoting portions of these summaries 

I enclose copy of our last table, and though I know that to 
reproduce ıt would be to make a somewhat large demand upon 
your space, I feel that the work (wholly unpaid, be it re- 
membered) of my Colonial friends during these past twenty years, 
clatms some consideration and some recognition You will see 
by the signatures that the authorities are the highest attainable. 
e G J Symons. 
62, Camden Square, N W , February 17 





Ozone 


WITH reference to a paragraph in NATURE, Pp 373, 
on observations of ozone m the atmosphere, and the paucity of 
observers and records, I may be allowed to state that I have 
collected sets in the North Atlantic and Pacific Oceans and 
Mediterranean These have been taken by officers of the Royal 
Navy and mercantile marme at sea, and some of the records 
have been tabulated, and may be communicated to some society 
in due course Moffatt’s papers, made by Negretit and Zambra, 
have been used throughout, so the observations are all uniform 
and comparable W G BLACK. 

Edınburgh, February 19 





LION-TIGER AND TIGER-LION HYBRIDS 


TERE Council of the Royal Zoological Society of 

Ireland entertain some hope that it will be possible 

to produce in their Gardens examples of hybrids or 

closs-bieeds between the two largest species of cat, 
namely, the hon and tiger $ 

‘That such hybrids have been produced ıs a matter of 

historical record, and as the writer 1s particularly mter- 
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ested in the success of the experiment now in progres@in 
the Dublin Gardens, where over one hundred lhon cubs 
have been successfully reared, he thinks it desirabfe to 
¿record albtheeletails which he has been able to collect 
on the subjéct 

So far as can be ascertained the only hon-tiger cubs, 
as they have been called, which were ever produced he- 
longed to several distinct litters by different parents, 

* perhaps, but in the same menagerie—that of F Atkins, 
of Windsor 

The father of the first litter of these cubs w&s a lion 
‘ied in Atkins’s menagerie, the head-quarters of which 

«weie at Windsor The mother was an imported tigress 
From Griffith’s account (“Animal Kingdom,” vol % 
`P 448, 1827) it would seem that the hon and tigress 
were about two years together, in the same cage, before 
any issue appeared The first litter, consisting of three 
cubs, was born at Witdsor on October $7, 1824— 
being the result qf a particular intercourse which lasted 
for ten or twelve days in the beginning of the previolis 
July The cubs weie shortly afterwards exhibited to his 
Majesty, who, according to the showman’s own handbill 
—a copy of which has been lent to me by Dr Wilham 
Frazer—christenéd them lon-tigers The hon died six 
weeks afterwards, and the cubs, as related by Griffith, 
were fostered by several bitches and a goat, and it was 
expected would attain to maturity , but although there ıs 
no clear intimation as to the exact date when this was 
written, the figures of the cubs accompanying the account 
are said to represent them at the age of only about three 
months It ıs stated by one writer, however, that they 
did not attain to maturity (‘English Cyclopadia Nat 

Hist ,” vol n p 763, art “ Felidae” 1854) 

The next htter was born at Edinburgh on December 
31, 1827, according to Atkins’s showbill and Sir Wilham 
Jardine’s works! There were two cubs, and it would 
seem that they were exhibited together with, and there- 
fore probably reared by, the mother, in the same den, 
but whether she were the same tigress as the mother of 
the previous litter 1s not clear 

They were seen by Sir William Jardine in September, 
1828, and his figures may have been taken from them , but 
it has some resemblance in details, though not in general 
pose, to the figures published by Griffith of the 1824 
litter It would seem that Sir Wilham was under the 
impression that it was these very cubs which were sub- 
sequently exhibited together with their parents in the 
same cage in the autumn of 1829 But theres a difficulty 
in accepting this conclusion, because the stuffed specimens 
of these two cubs still exaist-——one in the British Museum 
(Natural History) and the other ın the Science and Art 
Museum, Edinburgh, I have 1ecently had opportumities 
of examining both, and I should be melined to think that 
the cubs were not zore than about nme or ten months 

. old when they died So that either the cubs seen in 1829 
were born subsequently to December 31, 1827, or the 
stuffed cubs just referred to must have been born previous 
to that date That the cub in the British Museum was 
presented by J Atkins, of Windsor, ıs attested by Dr 
Gray’s Old List,” page 40, which, through the couttesy 
of Dr Gunther, I have been able to consult 

That the specimen in Edinburgh was one of those born 
in 1827, and figured by Sir William Jardine, ıs, indeed, 
stated in the “English Cyclopeedia,” which adds that 
the cubs of that litter died young Hence, ıt seems most 
probable that the cubs seen in the autumn of 1829 
belonged to a subsequent litter, as has been suggested 
above Further, Mr J G Robertson, formerly of 
Kilkenny, has informed me that he saw a lion, tigress, 
and their three hybrid cubs in one cage in Kilkenny, 
where they weie brought by a showman about the year 
1832 They were the sole stock of the show 


1 ‘The Menageries, Quadrapeds,” Sir William Jardine (znd edition), 
vol 1 pp 292,192 1830 
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Accordingly, it seems that besides the definitely 
attested births of the years 1824 and 1827, there were 
also, probably, some others One of the accounts states 
that there 1s no great difficulty in promoting the union of 
the two species 

Besides the cgib already referred to as having been pre- 
seated to the British Museum by J Atkins, | have also 
been shown by Dr Gunther unmounted skins of two re- 
puted hybrid hon-tiger cubs, which are saidin Dr Gray’s 
list tg have been purchased from a dealer named Mathur, 
in 1842 They cannot, I think, have survived more than 
two or three days after birth, and their markings are too 
indistinct to justify any special description, particularly as 
their parantage is not more definitely attested But it 1s 
of some importance to place on record here what 1s said 
as to the markings of the cubs first referred to The 
specimens in the British and the Edinburgh Museums 
are both somewhat faded In Gray’s list the former 1s 
thus described ‘ Hybrid cub between lion and tigress , 
yellow , back shghtly waved , mbs and tail banded with 
black ” 

Sir Wilham Jardine merely says the general colour was 
not so bright as that o® the tig@r, and the transverse 
bands were more obscure 

Griffith describes the cubs he figured as follows — 

* Our mules, in common with ordinary hons, were born 
without any traces of a mane, or of a tuft at the end of the 
tal Their fur in general was rather woolly , the external 
ear was pendant towards the extremity, the nails were 
constantly out, and not cased in the sheath, and in these 
paiticulars they agreed with the common cubs of hons 
Theirecolour was dirty yellow or blanket colour but from 
the nose over the head, along the back and upper side of 
the tail the colour was much darker, and on these parts 
the transverse stripes were stionger, and the forehead was 
covered with oscure spots, slighter indications of which 
als& appeared on other parts of the body The shape of 
the head, as appears by the figures, 1s assimilated to that 
of the father’s (the lion) , the superfineness of the body on 
the other hand 1s like that of the tigrêss ” (p. 449) 

Prof R H Traquair, F RS, keeper of the natural 
history division of the Edinburgh Museum, has kindly had 
a photograph taken of the specimen above referred to 
prepared for me, and the transverse markings are dis- 
tinctly visible in this picture 

Iam tempted to conclude this record with an extract 
from Atkins’s somewhat quaintly-expressed handbill, 
which does not bear any date, but probably belonged to 
the year 1828 The greater part of the bill consists of a 
long poetical description of the family with “a tigress 
their dam, and a lion their sire,” and of the numerous 
distinguished persons who had paid them a visit The 
following prose portion will probably be sufficient to 
extract from what is possibly one of few stil existing 
copies of the handbill 


“ATKIN’S IMMENSE MENAGERIE 


“WONDERFUL PHENOMENON 
“ The singular, and hitherto deemed zmposstble, occur- 
rence of Lion and Tigress in one den 


“ Cohabiting and producing young, again took place in 
this menagerie, on the 31st of December, 1827, at the 
City of Edinburgh, when the royal tigress brought forth 
two fine cubs!! And they are now to be seen in the 
same den with then sire and dam The first litter of 
these extraordinary animals were presented to our most 
gracious Sovereign, when he was pleased to express con- 
siderable gratification, and to call them lion-tigers, than 
which a more appropriate name could not have been 
given The great interest the hon and tigress have 
excited is unprecedented , they area source of irresistible 
attraction, especially as ıt ıs the only instance of the kind 
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ever known of animals*so directly opposite in their dis- 
positions forming gn attachment of such singular nature 
Their beautiful ae interesting progeny are most admuir- 
able productions of ngture The group is trulg pleasing 
and astonishing, and must be witnessed to form an ade- 
quate idea of them The remarkablegnstances of sub- 
dued temper and association of animals to permit,the 
keeper to enter their den, and to introduce their perfor- 
mance to the spectators, $ the greatest phefomenon in 
natural history ” . 

. V BALL 


OBSERVATIONS OF ATMOSPHERIC 
ELECTRICITY IN AMERICA4 


THE meteorological official of the United States 

known as “ The Chief Signal Officer” has sanctioned 
the publication of this volumimous 1eport of 320 quarto 
pages embodying th iesuit of a widespread photo- 
graphic record and direct reading of atmospheric electrp- 
meters carried out under the ausp.ces of the United States 
Government during the years 1884 to 1888, with the 
immediately utilitarian object ef ascertaining how far it 
was possible to use electrical indication in weather pre- 
diction As Mr Mendenhall says, “ No studies or inves- 
tigations which did not bear upon this question were 
[considered] proper or allowable ” 

Although thus hmited ın scope the actual observations 
made and here recorded can hardly fail to be of service 
to future mvestigators into this obscure subject 

The report begins with a historical introduction, in 
which it 1s admitted that electricity was first pugposely 
drawn from the clouds in France by Buffon and 
D’Alibard about a month before Franklin tried his already 
projected experiment , and that de Saussure was one of 
the first to obtain fairly quantitative results and to detect 
a diurnal period bg 

Volta “hit upon the capital device of a burning match ” 
to replace the previous feeble collecting devices such as a 
bullet and wire shot up intothe an But nothing really 
exact and continuous was done “until Sir W Thomson 
attacked the problem,” He introduced the quadrant elec- 
trometer and the water-dropper, which have been the 
universal recording instruments ever since 

In fact “the work of Palmeri on Mount Vesuvius 
constitutes perhaps the only extensive series of observa- 
tions in which instruments founded on the original design 
of Sir W Thomson have not been used ” 

In the States the first energetic and influential mover 
in the direction of a serious record appears to have been 
Prof Cleveland Abbé, who got himself authorised in 
1880 by the Chief Signal officer to consult with Prof Row- 
land on the subject, and afterwards with Prof Trowbridge, 
and to make arrangements for a series of effective obser- 
vations Under the auspices of these gentlemen a staff 
of observers were trained and suitable imstruments 
obtained, tested, and improved. Various collectors were 
tested, and in 1883 a photographic registration appara- 
tus of M Mascart was put into operation In 1884 Mr 
Mendenhall “was appointed to assume the direction of 
the work as chief of the physical laboratory and ın- 
strument division of the office in Washington” Stations 
were established in Washington, Baltimore, Boston, New 
Haven, Ithaca, and Ohio 

Much work was done in connection with electrometers 
by McAdie and McRae, but this 1s incorporated in the 
article “ Electrometer” of the “Ency Britt” 

The instrument ultimately adopted was a quadrant 
electrometer of the Mascart pattern with special improve- 
ments, and was constructed by the Société Génevoise A 
picture of it 1» given 


1‘* Report of Studies of Atmospheric Euectricity ” By T C Mendenhall 
Extrict from Memoirs of the National Academy of Sciences, 1889 
(Was ungton ) 
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eThe method of connecting the quadrants to the two 
equal halves of a water battery, so that they might always 
be *at equal opposite potentials, and of attaching the 
needle to the collector, was after many trials, adopted 2 
partly because higher insulation was thus possible, partly 
in order to get a straight line law Deviation from this, 
e to what is called the ‘‘electric directing couple,” is 
not overlooked, but by a stiff suspension and small range 
it 1s minimised mS 
An interesting chapte: ıs that on “collectors” The 
water-@ropper was mostly used, but its freezing 1s apt to 
interrupt the record “Sergeant Morrill experimented 
on a special flame collector,” supped with gas at con-, 
stant pressure and arranged so that wind could not ex- 
tinguish it, and “before the termination of the work 
obtained very satisfactory results” But in order to secure 
uniformity between different stations he also designed a 
mecharfical collector—a clockwork machine with revolv- 
eing arm ‘and intermittent contacts, which is virtually a 
gigantic replenisher, utilising the atmospheric potential 
as an inductor, and thereby feeding the electrometer up to 
the same potential, It seems to be as quick in response 
as a water-dropper (an important point, as some of the 
fluctuations of potential are very rapid), but “as‘it was 
only completed towards the end of the period of observa- 
tion nothing very definite can be said of its performance ” 
An ulustration of the ingenious device 1s given in detail 





Observations 


Preliminary records are given showing the curves got 
at a roof station and a balcony station, also at different 
observatories in the same town Some also from the top 
of the Washington Monument, which naturally show far 
greater potential and changes than the instrument in the 
Signal Office 

There are plotted a number of zigzags obtained from 
the different stations about the States, and very compli- 
cated and entangled the recordis None of the stations 
show any agreement , and, particularly at Ithaca, the elec- 
trometers seem usually to have been in a wildly excited 
state 

But during an Aurora on May 20, 1888, they were singu- 
larly quiet, and tne remark 1s made “It will be observed 
that the indications of the electrometer were positive 
during the day and night, and that no unusual fluctuations 
occurred ” 

The atmospheric potential ıs usually positive, and ıt 
has been often thought that a change to negative signal- 
ised bad weather , Certainly this does frequently happen , 
sufficiently often to make it worth while specially to 
examine this point , and several curve charts are given to 
show that “negative electricity in clear weather was 
observed at most if not all of the Signal Service Stations 
on numerous occasions dung the progress of the work 
In many cases precipitation occured at points 10 to Too , 
miles distant, but ın others clear weather prevailed over 
almost the entire country A number of instances of 
negative potential during clear weather occurred at Ithaca, 
where careful attention was given to the matter of special 
observation by Mr Schultze ’ 


Effect of Dust, Haze, Fog 


“The effect of dust, haze, smoke, &c, in producing 
negative potential has been noticed by more than one 
observer [Query whether the negative potential can have 
ever produced or permitted the haze—O J L] Several 
instances of the action of clouds of dust were noted by 
Sergeant Morrill at Boston On March 7, 1888, ın the 
afternoon the potential was observed to fall rapidly from 
— 90 to—270 upon the rising of an especially heavy cloud 

*of dust, and similar phenomena were observed on 
April 7” "A fall of potential could be certainly predicted 
when a dust cloud was seen rising On othe: days when 

| high winds and dast clouds prevailed negative potential 
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was observed A figure 1s given of an observationęat 
Terre Haute, Ind, ona day when a fog formed after sun- 
set, and the potential then rapidly fell from + rođo to 
—200 volt.” .“‘ The same phenomenon was frequently 
“observed durmg the autumn when the formation of a haze 
or fog just as the sun was setting was a common 

occurrence ” ž 
The observe: at Terre Haute (Sergeant McRae) wisely 
made special observations as to the possible effect of 
locomotives on a railway a quarter of a mule distant, 
but, so far as the recods show, the passage of ® train, 
when not happenmg to comeide with a fog formation, 

. did not seem to disturb the curves 


Clouds and Wind 


“The duect action of a cloud or group of clouds in 
producing a fall of potential was often observed ” 
For instance the following at Boston ~e “In the 
morning of January 3, 1888, the potential*had beer 
steadily positive “At 11 30 1t was -+ 32 volts, from whieh 
it fell steadily at the approach toward the zemth of a 
small cumulus cloud, reaching ~ 21 volts As the cloud 
passed away the potential rose to +6, again falling to 
— 31*as a large*mass of cumulus clouds approached 
Later the sky became overcast, and the potential became 
steadily negative 

“On June 7, at 5 30 pm, the potential fell from + 43 
to — 173, and then rose slowly to its former value The 
rise and fall occupied fifteen minutes, and coincided with 
the appearance over the buildings to the west of a fleecy 
cirro-stratus cloud and its disappearance over the institute 
building ın which the electrometer was located 

‘eAgain, on June 9 the potential was positive all day up 
to5pm Atthat hour it fell from +73 to — 113, then 
rising to-+52 The sky was nearly free from clouds, and 
the fluctuation comcided with the approach and departure 
of a cirro-stratus cloud, passing about 15° from the 
zenith The mductive action of the cloud was plainly 
suggested in all of these cases ” 

High wind also usually causes a drop of potential 


Averages 

Some charts are then given of average monthly 
potentials, showing nearly always positive average values, 
highest in the winter, lowest in summer 

Some smoothed diurnal curves are also given, and 
“seem to indicate the existence of two principal maxima 
of potential in the day, and also ina general way that 
one of these occurs not many hours before noon and the 


9 


other toward the latter part of the day 


Thunderstorms 


Special attention was paid to the observations before, 
during, and after the occurrence of thunderstorms, but 
the needle then dashes wildly to either side, and sparks 
often begin to pass And the remark is made —“ Aside 
from the general characteristics (rapidity and range of 
fluctuation) these potential curves seem to have little in 
common ‘The examination of a few cases only might 
lead to interesting conclusions, which would almost cer- 
tainly be overthrown by the study of a greater number 
Sometimes the potential falls rather steadily until the 
violent movements begin, but sometimes it rises Just as 
long and steadily In many cases the fluctuations start 
from a high positive, while in many others the reverse 1s 
the case The storm is usually accompanied by precipi- 
tation , sometimes this begins before the needle starts on 
its series of swings from side to side, and sometimes these 
movements precede precipitation The steady rise of 
potential for some hours immediately following a thunder- 
storm may mean that clear and fair weather 1s to be ex- 
pected, but Fig 711s good evidence that it may also be 
interpreted to mean that another thunderstorm 1s just 
at hand” 
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“ Although these records are* somewhat unsatisfactory 
as far as throwing any hight upon the nature of thunder- 
storms, ıt must not be forgotten that with a single 
exception [two stations at Washington] none of these 
storms have influenced more than one station The 
complete invesygation of a storm would demand a large 
number of observing stations ielatively near to each 
other, by means of which a full history of the potential 
changes aout and m all p&ats of the storm could be 
obtaimed 

“ Such an examination might result in bringing order 
and system out of what seems at present little less than 
confusion ” s 

Then follow many specimens of the actual photographıc 
record at Baltimore om days when lightning occurred, 
and finally a mass of tables embodying abstiacts of 
results at the different stations, and also some taken at 
Kew, and Greenwich in England, though at both of 
these institutions the scale used Appears to be arbitrary 


i General Conclusions 


Among the conclusions the following may be noted 
“Instruments similar ıræevery respect, separated by a 
distance of a hundred meters may give very dissimilar 
indications” (Not merely, ıt 1s explained, as regards 
absolute values only, which may be expected to disagree, 
but as regards fluctuations also) ‘‘ Observers were in- 
structed to study the appearance of negative electricity 
before and after and during precipitations, and at one 
time the hope was indulged m by the writer, as well as 
by several of the observers, that this phenomenon might 
afford, great assistance in the prediction of local storms, 
rains, snows, &c, which offer so much difficulty in 
forecasting by present methods 

“ Further observation and investigation, however, did 
not justify thig expectation, serving rather to increase 
the meteorological conditions under which negative po- 
tential might be looked for, and to diminish the defini- 
tion of relationship between it and precipitation That 
negative electricity 1s tolerablv certhin to be observed 
in connection with precipitation in a majority of cases 
is doubtless true, but ıt does not appear in such a way 
as to be of any value in forecasting ” 

Near the end of the historical introduction we learn 
with regret that the observations thus tabulated and 
discussed are now no longer going on 

“In August, 1888, all observations were discontinued 
It was thought that a sufficient number had been accu- 
mulated to decide the question of their use ın weather 
forecasting and ın fact their study up to that date gave 
little encouragement in that direction” “Many ques- 
tions of great scientific interest had to be set aside 
for those likely to be of immediate practical value ” 

The amount of material thus rapidly accumulated, 
centralised, and well discussed, 1s typical of what can be 
done under efficient Government authorisation and by 
the head of a National Laboratory The carrying on of 
the research for immediate utilitarian ends, and stopping 
it as soon as it was seen that the results armed at were 
not forthcoming, 1s perhaps also typical 

It 1s to be hoped that some day the question will be 
reopened, and a fresh series of results obtained So far 
as I (who am by no means a meteorologist) can judge, I 
should surmise that a number of fairly concentrated 
stations over a large plain would be desirable , and also 
that the vertical gradient of potential should be attempted 
by a seres of collectors at different attitudes on a tall 
mast, or possibly up a hill-side 

Further, the general aspect of the curves seems to me 
to suggest that the instruments were almost too sensitive 
and not sufficiently dead-beat They should be quick 
in indication and at the same time thoroughly damped, 
so that the record shall contain as little as possible of 
any effect due to mstrumental inertia Some very hight 
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quartz-fibre instrument mfight be devised, and perhaps ıt 
might contain its awn recording apparatus ma compact 
form, so as to make registration a much easter and less 
cumbrous business than it has been hitherto ° 

When so much 1s unknown it 18 a mistake to begin by 
observing with too great intricacy of detail The salhent 
features should be first obtained, and then attenyon 
directed to the minute , but one of the first things to do 
is to arrange that every Swing in the curve shall mean 
a swing of atmospheric potential, and not a mere excur- 
sion of a heavy needle ° 

I hope that the energy, skill, and judgment of the 
various observers in the States, and of Mr Mendenhall, 
the author of this valuable report, may be utilised through 
the resources of the U S Governtnent by the inauguration 
of a fresh series of observations under somewhat different 
conditions, and without the hamper of any immediately 
specified practical objegt OLIVER J LODGE 
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THE PRESERVATION OF THE NATIVE 
BIRDS OF NEW ZEALAND 
J5 


our issue of September 16 last year (vol xlvi 

p 502) we printed an excellent memorandum 
drawn up by Lord Onslow, late Governor of New Zea- 
land, relating to a proposal for the preservation 
of the native birds of that colonv by setting apart 
two islands for this purpose, namely, Little Barrier 
or Hauturn Island ın the north, and Resolution Island in 
the south As regards the first of these islands, we have 
lately received a copy of the report by Mr Henry Wright 
(addressed to the Hon John Ballance, Premier of New 
Zealand) upon the subject According to Mr Wright, 


Hauturn Island, in the Gulf of Hauraki, which 1s almost * 


ciicular in shape, and contains an area df from gooo to 
10,000 acres, rising in the middle to an elevation of about 
2000 feet, 1s very well adapted for the purpose required 
Wniting with a thorough knowledge of all the north 
island, Mr Wright's able to say that there 1s no other 
part of it where the native birds are to be found in anything 
like such profusion and vanety He gives a list of forty 
species to be met with within its limits, and mentions as 
particular vaueties the stitch-bird or kotihe (Pogenorns 
cincia) and the large dark kiwi (Apteryx buller:) as both 
found there There are shght difficulties in the way of 
the project, such as the presence of about a dozen Maoris 
now living on the island, and of a claimant for the tım- 
ber, which, in the shape of kaurı pne (Dammara aus- 
traits), 18 present in large quantities There are no 
Weka Rails (Ocydromus) in the island to destroy the 
birds’ eggs, and there are no bees, which, for some 
reasons, are considered to be highly inimical to the native 
birds ın New Zealand The wild pigs, formerly numerous, 
have been killed out, and the mutton-bird (Gstrelata 
gouldi), the young of which were formerly eaten by the 
pigs, will consequently be able to breed again undis- 
turbed Cats unfortunately are very numerous, but Mr 
Wright proposes to offer at once a reward for their de- 
struction, which 1s, of course, of great importance 

Mr Wright’s 1eport seems quite convincing as to the 
suitability of Hauturn Island for the object in view, but 
we regret to hear that some difficulties have arisen in the 
Parliament of New Zealand as to the appropriation of the 
funds requued for the purpose 

Lord Onslow, however, 1s not disposed to let the matter 
drop, and will, we are sure, be strongly supported by 
Lord Glasgow, the present Governor of New Zealand, in 
carrying the matter to a successfulissue The Council of 
the Zoological Society of London, whose attention has 
been called to the subject, have passed in its favour 
the following 1esolutions, which were communicated to a 
general meeting of that body on the 16th inst 

(1) The council of the Society have learnt with great 
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sagisfaction the steps that were proposed to be taken by 
the Earl of Onslow, when Governor of New Zealand, 
ang by the Houses of General Assembly for the pre- 
servation of the native birds of New Zealand, by reserv- 
ing certain small islands suitable for the purpose, and by 
affording the birds special protection on these islands 

(2) The council mych regret to hear that difficulties 
have been encountered ın cariying out this plan as regards 
one of these islands (Little Barrier Island), and trust that , 
the Government of New Zealand may be induced to take 
the nec€ssary steps to overcome these difficulties and to 
carry out this excellent scheme ın its entirety 

(3) The council venture to suggest that besides the, 

mative birds to be protected in these reserves shelter 
should also be afforded to the remarkable Saurian, the 
Tuatera Lizard (Sphenodon punctatus), which is at present 
restricted to some small islands on the north coast of New 
Zealand? 1m the Bay of Plenty * 

° These résolutions have been commynicated to the pre- 
sent Governor of New Zealand, and will, we trust, be of 
some assistance to him in inducing his Ministers to carry 
this excellent scheme into execution 








THE EARTHQUAKES IN ZANTE, 


TEE following 1s a list of the shocks of earthquake at 
Zante, compiled from telegrams published ın the 
Times and Standard —January 31, at daybreak, the 
most destructive earthquake, of which, however, some 
warning must have been given, 1f we may judge from the 
comparatively small loss of life Other slighter shocks 
followed during the day February 1, 2 am, another 
severe shock, felt also in Cephalonia February 2, two 
more violent shocks, one of which caused some fresh 
damage February 3, further shocks, but less frequent 
and violent February 5, another violent shock February 
6, continued shocks of slight intensity, followed by three 
more severe ones ın the afternoon and evening February 
7, another violent shock in the morning, resulting in but 
little additional damage February 8, some slight shocks 
February 10, some slight shocks in different districts 
February 11, I am, a somewhat severe shock, followed 
by a succession of shocks between 8andgpm February 
12, further shocks in the early morning, soon after mid- 
night, and again at intervals during theday February 
13 or 14, renewed slight shocks, accompanied by loud sub- 
terranean rumblings The Athens correspondent of the 
Times, telegraphigg on February 20, says “The shocks 
of earthquake continue at Zante, with varying degrees of 
violence No serious damage is reported, but those who 
aie compelled to live ın the half-1uined or insecure houses 
are exposed to frequent alarms” It is estimated that the 
total loss of property due to the shocks may exceed 

£600,000 

According to a telegram in the Zzmes for February 6, 
the tide in Venice on the evening of February 1 “ ebbed 
so low as to leave several of the canals without water 

The gondola traffic was interrupted at different points, 
and many of those craft weie stranded This phenomenon 
corresponded with the earthquakes at Zante and Cepha- 
lona” A simple calculation will show, however, that 
this can hardly have been due to the principal shock 
The straight line joming Zante and Venice passes almost 
directly up the Adriatic, and its length 1s roughly 720 
miles Taking the time between daybreak on January 31 
and the evening of Feb 1 at 36 hours, this would give 
for the sea-wave an average velocity of 20 miles an how, 
corresponding to an average depth of about 30 feet, which 

ys considerably less than the actual amount, the mean 
depth of the Adriatic being 110 fathoms ; 

Earthquakes are frequent ın Zante, and sometimes 
very severe One of the most destructive shocks, which 
occurred on October 30, 1840, 1s described by Ansted in 


FEBRUARY 23, 1893]. 


° 
his work on the Ioman Islands (pp 415-419) chiefly from 
the report of the Lord High Commissioner, Sir Howafd 
Douglas The prison wasın this case also unroofed, and 
hardly a house gn the town of Zante escaped some injury 
All of the villages on, or bordering on, the plain suffered 
more or less, especially Sculikado, which was reduced to 
a heap of rums The total amount of damage done was 
estimated at not less than £300,000 The great eartlf 
quake was followed by a large number of others, 
some very severe, ninety-five being counted up to 
November 4 Ansted notes (pp 368, 369) the 
curious fact that each of the Ionian Islands seems 
for the most part to have its own earthquakes, 
‘independently of thé others About the year 1818 
he says, all the sensible shocks in Cephalonia and 
Zante were tabulated, the record extending over two and 
a quarter years “Dunng this time thirty distinct and 
well-marked shocks were recorded in Cephalonjag but in 
no case did the shocks ın Zante, although nearly con- 
temporaneous, absofutely coincide with them In most 
cases an interval of some days, and almost always more 
than twenty-four hours, seems to have elapsed between 
the times of the disturbances ın the two, although they 
are sot near that an these days [1863] of long range, a 
pera eae fired from the one might reach to the 
other 








NOTES 


THE Fiench Academy of Sciences has opened a subseription 
im support of the movement foi the publication of the writings 
of Jean Servais Stas and the erection of a monument in his 
memory 


A MEETING of delegates of the Academies of Science at 
Berlin, Gottingen, Leipzig, Munich, and Vienna was held on 
January 29, under the presidency of Prof Ribbeck The object 
of the meeting was to prepare the way for a sort of federal unon 
of the various German scientific societies, so that they may beable 
to act together about important matters of common interest A 
hope was expressed that a great international confederation of 
scientific societies might ultimately be formed 


ANNOUNCEMENT has been made of the death, on February 
2, 1893, at Hendaye, in the Department of the Basses Pyrénées, 
in his sixty-eighth year, of M Victor Aimé Léon Olphe Gal- 
hard, author, among other works, of ‘‘ Contributions à la Faune 
Ornithologique de l’Europe Occidentale,” insforty livraisons (of 
which the last was published ın 1892) giving an eluborate de- 
scription of the birds not merely of Western but of almost the 
whole of Europe, to say nothing of allied species belonging 
to other countnes M Olphe Galhard (whose name few writers, 
even Frenchmen, spell correctly) was remarkable among his 
countrymen for his knowledge of other languages than his own, 
and his recognition of the works of foreign ornjthologists stands 
out in great contrast with that accorded to them by most con- 
unental authors He translated into French several valuable 
papers written in Swedish and other tongues as httle known, 
thus bringing them before readers to whom they would have been 
otherwise maccessible, while he still further showed his apprecia- 
tion of foreign naturalists by introducing into his principal work 
portraits of Johann Friedrich Naumann and William Mac- 
gillivray as the representative ornithologists of Germany and 
Great Britain The earliest performance by which M Olphe- 
Galhard will be remembered was his description in the Annales 
of the Nauoral Society of Lyons for 1852 of the interesting Al- 
geran bird which he called £7 ¢thacus Alousstert, after a French 
army-surgeon of that name who had recognised it as a new 
species in 1846 In the following year specimens of ıt were 
procured by the late Mr Louis Fraser, and placed in the British 
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Museum, but they met no kind reception there then, or even 
later, for the species finds itself in the Catalogue of Buds (vu 
p 20) far rempved from what all naturalists who have observed 
it in lfe declare to be its nearest relations—the Stonechats or 
the Redstarts—and shot into the rubbish hole placarded 7zme- 
lude, where no oge would ever think of looking forit M 
Olpbe-Galliard’s latest publication consisted of letters addressed 
to him by the somewhat eccentric Christian Ludwig Brehm, 
which appeared in the Ornzthologesches ahı buch for 1892 


A MCETING of conchologists ıs to be held at 67, Chancery 
Lane, on Monday, February 27, at 8 p m , for the purpose of 
founding a “ Malaéological Society of London ” 


e 
THE Geologists’ Associatfon has arranged for a visit of the 
members to the British Museum (Natural History), Crom well 
Road, on:March 18, when Mr W Carruthers will give a demon- 
stratidh on ‘‘Gymnosperms from thee Devonian to the present 
time” There will be an excursion to Norwich, Cromer, and 
L8westoft at Easter 


Some admirable suggestiogs for the guidance of teachers of 
evening classes in wood-working under the direction of County 
Councils have been prepared by the Examination Board and 
Committee of the City and Guilds of London Institute The 
suggestions relate to drawing lessons, obyect lessons, and bench 
work lessons 


THE type of weather during the past week has undergone but 
little change from that of the preceding week Anticyclonic 
areas lay over Scandinavia and Spain, and low pressure systems 
continued to skirt our north and west coasts The general 
gonditions, however, were much quieter, although a deep de 
pression reached the west of Ireland on Sunday, causing gales 
on or western coasts On Tuesday a large and important dis- 
turbance arrived over the south-west of England from off the 
Atlan‘ic, and the wind circulation around its central area was 
complete The difference of barometric pressure was, however, 
by no means large in different parts of the kingdom, and con- 
sequently there was not much wind The barometer fell as 
low as 28 7 inches over the centre of the cyclonic area, and later 
during the day the disturbance continued its passage across 
England, and was accompanied by heavy rain Temperature 
continued high for the season, the daily maxima ranging gener- 
ally from 45° to 55°, while on Sunday, the 19th inst , the ther- 
mometer rose to 60° ın the inland parts of England In London 
it reached 59°, which was a higher reading than had been 
recorded so early in the year since 1878 Ihe sky was excep- 
tionally brilliant in the east and south east on that day, but on 
the whole the air has been very damp throughout the week, 
and rainfall has been of almost daily occurrence For the week 
ended the 18th mst the rainfall exceeded the mean ın all dis- 
tricts, except in the east of England In the west of Scotland 
and the south-west of England the excess was considerable 
Bright sunshine only exceeded the normal amount in Ireland 
and the north and east of Scotland 


THE Pilot Chart of the North Atlantic Ocean for February, 
1893, shows that the weather in the North Atlantic during 
January was not abnormally severe, and that the eastern part of 
the ocean was unusually free from storms A map 1s given 
illustrating the great size and severity of the hurricane of 
December 22 last, which had moved rapidly from Hatteras in 
an east-north-east direction At the time selected for illustra- 
tion, when the centre lay in longitude 36° west, the storm area 
covered the entire Atlantic from Labrador and Nova Scotia to 
Madeira, Portugal, and Ireland Some very low barometer 
readings were recorded, the lowest being 27 75 inches There 
was a large amount of ice during January along the coast of 
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America, as far south as H&tteras, in Chesapeake Bay ıt was 
reported to be thickerethan for twenty-five years 


Ld 
THE official report of the International Meteorological Con- 
ference at Munich from August 26 to September 2, 1891, has 
now been issued It contains protocols of the, various meetings, 


with appendices and supplements P 


THESSALY was supposed tolmvegot ud of the plague of field 
mice, but it appears that the congratulations offered to har were 
somewhat premature The Athers corregpondent of the Zimes 
telegraphs that swarms ofthese troublesome creatures are begin- 
ning to reappear both in Thessaly and ın the. neighbouring dis- 
trict of Phthiotis ‘‘It was hoped,” he says, ‘tha the severe 
cold and heavy rains of the last few months had exterminated 
them, but they seem to have taken refuge in the mountains, and 
are now returning in large numbers to the plains The Prefect 
of Phthiotis has applied t@the Government for instruction! as to 


the best means of dealing with this destructive pest ” 
° 


ACCORDING to a correspondent of the Srotsman, writing from 
Borthwickbrae, Selkirkghire, the mice pest ım Scotland has 
greatly diminished, 1f ıt has not entirely disappeared, during 
the last two months “ The great abundance of owls,” he says, 
“coupled with the very severe weather, has no doubt given 
them a check” During the severe storm of last month the 
owls, unfortunately, suffered also The keeper at Alemoor 
Loch counted over thirty of the short-eared or heather ow], and 
eight kestrel hawks—some lying dead, others able to fly a few 
yards only, while several sat until lifted in the hands The 
short-eared owls did not go to the woods to roost, whieh were 
close to the loch, but were in the willows and 1eeds along the 
edge of the loch 


Sir EDWARD BIRKBECK has accepted the*presidency of the 
British Sea-Anglers’ Society, which was founded recently*at a 
meeting held in London It is proposed that the Society 
shall have branches 19 all parts of the United Kingdom, and the 
members hope that they may be zble not only to secure for 
themselves certain advantages ın connection with their favourite 
sport, but to be of some public service The chairman of the 
pieliminary meeting, Mr C H Cook, touched on the question 
of legislation for the protection of sea fish ‘*I hope,” he said, 
“that the anglers will take up the cause of immature sea-fish 
Already a movement, to which we may give a strong impetus, 
is 1olling forward in this direction, butit 1s checked by the traw- 
fers’ interests The harm done by these men ıs almost incalculable, 
I have seen their nets within a stone’s throw of the shore, 1n less 
than three fathoms of water, where they scoop up and destroy 
the infant fish by the million It may be that the evidence ten- 
dered by trustworthy members of the Sea-Angleis’ Society may 
be the means of putting an end to inshore trawling I hope ıt 
will Tt often happens that the information given to the Fishery 
Boards 1s wilfully misleading, owing to1t being given by fisher- 
men, who fear they will lose their living ”’ 


Tur Council of the Cremation Society of England, m its 
Report for 1892, expresses much satisfaction with the progress 
made by the cause which the Society represents It seems that 
within the year no fewer than 104 bodies were cremated, ‘in- 
cluding a large proportion of individuals well known ın society 
by their connection with art, science, or hterature, or by a 
distinguished position of some other kind, ten having been 
members of the medical profession ” 


Mr A H S_ Lucas, who has edited the Victorian 
Naturalist admirably since ıt was started nearly nine years ago, 
has tendered his resignation in consequence of his election to 
the head-mastership of Newington College, Sydney The Field 
Naturalists’ Club, of Victoria, to which the magazine belongs, 
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hag expressed its cordial thanks to Mr Lucas for his services 
Mr F G A Barnard, who has been both secretary and 
hbrarian of the club, will act for the present as Mr Lucas’s 


successor . . 


A MOST interesting and suggestive paper on “‘ pottery glazes 
their classification and decorative value in ceramic design” was 
read by Mr W P Rix at the meeting of the Society of Arts on 
February 7 It 1s printed in the current number of the Soctety’s® 
Journale Mr [ux tries to show that the relative merit of various 
glazes 1s based upon certain optical principles, which have only 
been partially examined by men of science, and that these prin- 
ples, underlying the pleasurable sensations to the eye, really” 
govern that which we are pleased to call good taste and ex- 
cellence, so far as glazes are concerned, and are not mere matters 
of opinigg | The reading of the paper was followed by a lively 


discussion, 8 go the course ‘of which Mr, Binns quoted a saying 


attributed to Mr Gladstone, that a fine piece of glaze ‘* feels 
like the touch of a baby’s hand” Mr Binns had often been 
struck with the aptness of the illustration. There was a peculiar 
soft texture in a fine piece of glaze that anly; a connoisseur could 
appreciate ? 


THE Times of Tuesday gives an account of a process by 
which anthracite coal bricks are now being manufactured The 
bricks are made of grains of anthracite dust, which are forced 
to cohere by means of a special cementing compound and by 
great pressure The coal dust 1s mixed with the binding mat- 
enal in the proportion of 96 percent ofthe former to 4 percent 
of thelatter The compound ts fed into a mixer, where it meets 
a jet of steam, a stiff paste being formed, which 1s delifered 
successively into a seres of moulds under a pressure of 25 cwt 
Asthe mould plate revolves, the charge ın each mould 1s brought 
between two rams, which exert a pressure of two tons per square 
inch on each side of the charge, forming a very dense and homo- 
geneous coal brick The brick, still in the mould, passes on to 
the delivery ram, by which ıt ıs pushed out on to a table, and 1s 
removed for the market These coal bricks are said to make an 
excellent fuel and to possess a very high efficiency for steam- 
raising purposes The Zzzes thinks that with such a fuel at the 
disposal of the public there ıs room to hope for a reduction m 
the pollution of the atmosphere of towns, as well as a reduction 
in the coal bills of steamship compamies and of steam users 
generally It adds that the invention 1s being worked by the 
Coal Brick Syndicate, of 2, Trafalgar-buildings, Northumber- 
land Avenue, London 


Ir seems that serious depredations have been committed 
among the recently-discovered Phoenician tombs at Gebel 
Imtarfa, in Malta The Mediterranean Naturalist says that 
the manner in which not only these tombs, but many others, 
have been rifled of their contents by irresponsible curiosity 
hunters, and the state in which many of the anctent ruins of the 
islands now are constitute a disgrace to European archeological 
science More has been done to obliterate and destroy vestiges 
of Malta’s ancient history during the last two centuries than 
was effected in the preceding two thousand years Orders have 
been issued from head-quarters, Valletta, to the effect that the 
District Commanding Royal Engineer ts to report immediately 
any discoveries of ancient tombs, burial places, or pottery that 
may occur in course of excavations for works, or come to light 
inany way, and that such objects are to be carefully preserved 
until they have been inspected by an officer of the Civil Govern- 
ment, and left untouched 2 seéze until this inspection has been 
‘nade 


A DISCUSSION on Mr E G Carey’s paper—to which we 
lately referred—on the bridges of the Manchester Ship Canal 1s 


. . 
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reported ın the new instalment of the Transactions of the Insti- 
tution of Engineers and Shipbuilders ın Scotland Mr Cafey, 
in the course of hts reply to the various speakers, alluded to the 

. question as to the value of annealing steel He said that, so 
far as his expeMience went, annealing steel certainly removed all 
stiess At the Forth Bridge they were very curious about this 
subject They had a single strip of steel, which they straiwed 
up to some 30 times, to about 25 tons on the square inch After 

* every straining, it was annealed That went on for days and 
weeks, and the steel seemed to be literally the samegas when 
they started The experiment grew wearisome, and ultimately, 

, when the stram was run up madvertently to about 30 tons per 
square inch, and the specimen finally broke, ıt was almos a 
achef, but it proved that the annealing of steel removed all 

» stram, and that, although injured, if annealed, ıt seemed to 


recover its former properties Š 
s 


A VALUABLE syngnymic and bıbliogiaphıcal catdlogue of thé 
New Zealand land and freshwater Mollusca, by H Suter, Was 
communicated to the Linnean Society of New South Wales at 
its meeting on December 28 In 1880 Prof Hutton, in his 
“ Manual of the (New Zealand Mollusca,” enumerated 125 
species of land, fresh, and brackish water molluscs Since then 
zoology has made such rapid strides that this fauna is raised in 
Mr Suter’s catalogue to a total of 178 species, divided by him 
into 45 genera The land mollusca embrace 142 species, of 
which 15 are operculate , the fluviatile shells are reckoned at 
32, 12 being bivalves and 7 operculate univalves This large 
addition of one-third to the list of twelve years ago 1s not the 
greatest advantage the present catalogue has over its prede- 
cessor , numerous species are now removed which, by the negl- 
gence of collectors orsthe errors of European authors, were 
formerly included among the shells of New Zealand The 
attention bestowed during the last decade upon the anatomy of 
the New Zealand snails has furnished data for a more natural 
classification, while the merease of colonial libraries has facili- 
tated the quotation of fuller references than were previously 
available 


Mr J M Sraut, Illinois, has much to say in the Amerzean 
Agriculturist about the virtues of wood ashes Speaking of 
them as a medicine for farm animals, he says he has found them 
ofgreat value He has ratsed swine rather extensively for more 
than twenty years without cholera or swine plague, and has not 
lost one per cent of his hogs from disease He keeps wood 
ashes, and charcoal mixed with salt, constantly before his swine 
in a large covered box with holes two-by-six inches near the 
bottom The hogs will work the mixture out thiough these holes 
as fast as they want it He selects ashes rich in charcoal, and 
mixes three parts of ashes to one of salt There ıs no danger of 
the swine eating too much of this mixture, or of pure salt, fat 1s 
kept constantly before them, and they are provided with water. 
The beneficial effects of the mixture are quite marked, especially 
when the hogs are fattened on fresh maize A little wood 
ashes, given to horses, 1s also, he maintains, very beneficial In 
thirty-seven years’ experience upon the farm he has lost but one 
horse, and this was overheated in the horse power of a thresh- 
ing-machine during his absence, and the only ‘‘ condition 
powder” he has ever used has been clean wood ashes The 
ashes may be given by putting an even teaspoonful on the oats 
twice a week, but he prefers to keep the ashes and salt mixture 
constantly before the horses, and has made for it a little com- 
partment in one corner of the feed box His experience is that 
the best condition powder is a mixture of three parts wood ashes 
to one of salt , and that when it is given regularly, and reason- 
able care and intelligence are used in handling the horse, no 
other medicines are necessary Mr Stahl has also great faith 
an the efficacy of wood ashes as a fertiliser 
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A VALUABLE paper on the eindustrial resources of the 
Caucasus, by an Austrian official Herr G Sedlaczek, is sum- 
marised in the Board of Trade Journal for February Dealing 
with the Aih industry, the author says that the Russian Govern- 
ment has spent more money for the furtherance of this depart- 
ment of trade thag for any other industrial purpose in Caucasia, 
and that the results aie m no way commensurate with the 
trouble and, outlay Although the country possesses innumer- 
able mulberry trees, in some parts forming veritable forests, 
and excellently smted for feeding silkworms, although the 
climatic conditions are favourable, and the inhabitants have from 
lime immemorial been familar with the working up of the raw 
material, the most untiring effoits of the Government have 
proved little else than a stwuggle to preserve the mere existence 
of the silk culture and industry The estimated production of 
sik in Transcaucasia at the present ‘day 1s 36,000 pouds, 
altheugh in 1855 ıt was 30,000 poude The average value of 
the produce ıs said to be about 6,000,000 roubles Consider- 
able advance has been made ın reeling, spinning, and twisting , 
new foreign machinery ıs everywhere at work, and all that 1s 
wanting 1s a good raw mygterial, the production of which 1s, 
however, being constantly prevented, on the one hand by dis- 
ease in the worms, and on the other by the indolence of the 
producers The Russian demand for silk 1s far from covered by 
native production, silk being annually imported to the value of 
about 124 millions of roubles, while the exports amount only to 
about 3,000,000 roubles in value In spite of protective duties 
the imports are increasing while the exports are decreasing 


Magy marine animals (radiolaria, ctenophora, &c ) mse and 
sink slowly in the water, having some means, apparently, of 
changing their specific gravity This has been recently studied 
by Herr Verworp (Pfluger's Az chiv), ın the case of Thalasstcolla 
nu@eata, a radiolarian about the size ofa pea It has a central 
capsule with nucleus, a coarse endoplasm, a vacuole-layer, a 
gelatinous-layer, and ray lke processes As a rule, these 
animals float at the surface They sink en seizing food heavier 
than themselves, also when strongly stimulated by shaking, or 
by chemical agents It was found that the central capsule and 
the gelatinous layer are both heavier than sea-water, while the 
vacuole-layer is lighter On being stimulated, the pseudopodia 
(or processes) were drawn into the vacuole-layer, and the pro- 
toplasm also retired from this, the walls of the vacuoles flatten- 
ing from without inwards, till at length very little of them was 
left Then the animal began to sink At the bottom the 
vacuoles were soon regenerated, and the anımal rose again 
Thus ıt appears that the vacuole-layer 1s the hydrostatic appar- 
atus of these organisms, the vacuole liquid being that part of 
the cell which ts lighter than sea water, and keeps the cell at 
the surface The same probably holds good with other pelagic 
animals That the vacuole liquid is lighter than the sea-water 
from which ıt comes 1s no difficulty, since ıt ıs known that 
living protoplasm 1s impermeable for many salts 


A VOLUMETRIC method for determining the amount of 
chromtum in a specimen of steel has become a great metallur- 
gical desideratum since the good qualities conferred upon steel 
by its addition have become generally known Such a method 
is described by G Giorgis, of the University of Rome, in the 
Atte of the Accademia det Lince: It ıs founded upon the 
formation of potassium chromate and hydrated manganese 
sesquioxide on adding a solution of potassium permanganate to 
a solution of sesquioxide of chromium in potassium hydrate 
Ten grammes of the steel are dissolved ina mixture of sulphunc 
and nitric acids (3 to 1), the solution 1s made up to I litre with 
distilled water, and 250cc¢ are made just alkaline with sodium 
hydiate, and treated with hot permanganate of potash till the 
solution assumes a red colour After cooling the whole 1s 
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poured mto a flask of 500c¢ § capacity, fillmg up with water 
400 cc are filtered through a dry filter, acidified with sulphuric 
acid, reduced by SO, and concentrated to 200 œ 100 cc, 
according to the quantity of chromium probably epresent 
Donath’s method may then be employed, consisting in the 
addition of the chromium salt prepared as abgve described, to 
a measured quantity of a standard permanganate solution, and 
watching for the golden yellow gplour assumed by the mixtue 
when the permanganate ıs all dissolved, ze. when all the 
chromium exists 1n the form of a chromate, fiom which the 
amount of chromium 1s easily calculated “It is said that this 
process is extremely accurate, and requires only a small fraction 


of the time required by gravimetric methods ‘ 


THE subject of dew appears to be Still involved in some con- 
troversy An experimental contribution to it has been recently 
made by Herr Wollny (Forschungen, &c ), who used plants m 
glazed pots with earth of v&rymg moisture, some of these being 
allowed to radiate freely on favourable nights, while others were 
screened The following ts a brief outline of Herr Wollny’s 
views -Dew depends partly on evaporation from the ground, 
partly on transpiration ‘ft 1s at pr@ent doubtful whether pre- 
cipitates from the air share in it or not A cloudy sky weakens 
the cooling process without stopping it wholly Waith copious 
radiation, the temperature minimum 1s at the surface of the plant- 
covering (of the ground), and heie the aqueous vapour rismg 
from the warm ground ts partly precipitated With increase ol 
the ground-heat downward there 1s increase of the water brought 
up by the plants, which ıs given up as vapour and condensed 
The more moisture there 1s in the ground, the more wager 1s 
evaporated from the ground and the plants Dew formation is 
usually favoured by the larger number of stomata on the under 
surface of leaves than on the upper On a given surface of 
ground the dew is more plentiful the stronger the plant organs 
above ground, and the closer the plant growth The temper- 
ature of still air increases from the surface to a certain lmt (at 
about 5 feet over grass $ was Sometimes 4° or 5°C warmer than 
onthe ground) In experiments with blotting paper, cotton wool, 
feathers, and asbestos, the first was much moistened, while 
the others showed dew in drops Bodies of organic origin at- 
tract more moisture than those of mineral (a case of hygroscopic 
absorption) For vegetation, the author considers the benefit of 
dew but triiing Of the whole annual precipitation at Munich 
dew only gave 3 23 per cent 


WITH the present year the weekly Botanesche Zetlung enters 
on the fifty-first year of its existence, and Grafzu Solms-Laubach 
gives with the first number of the year an interesting sketch of 
ils history, uninterrupted for half a century even during the 
stormy period of 1847-1849 The inception of the undertaking 
was due to the suggestion of a botan st still living, Dr Carl 
Muller, of Halle The first number of the Botanische Zettung 
appeared on January 9, 1843, under the editorship of Von 
Mohl and Schlechtendal The editorial chair has been occupied 
since then by some of the most distinguished German botanists, 
De Bary, Haller, Kraus, Jost, and the present editors, Solms- 
Laubach and Wortmann 


Dr Vines, the Professor of Botany in the Univeisity of 
Oxford, has for some time past had ın preparation a ‘‘ Student’s 
Text book of Botany,” which will be more comprehensive than 
his edition of Prantl’s well-known ‘‘ Elementary Text book ” 
It is to be fully illustrated, and ıs expected to be ready early in 
the autumn ofthis year It will be published by Messrs Swan 
Sonnenschein and Co 


Messrs GAUTHIER-VILLARS ET Fis, Paris, continue 
to issue the useful series of small volumes called * En- 
cyclopédie Scientifique des Aide-Ménoie” The follow- 
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ing volumes have lately been added ‘‘ Corderie,” by M 
Alb€ithg , “Formation des Gites Métalliféres,” by L. de 
Launay, ‘Le Grisou,” by M Le Chatelier, ‘Moteurs à 
Vapeur,” by M Dudebout, “Détente Variable gle la, Vapeur,” 


by A Madamet, “Canons, Torpilles, et Curasses,” by A ' 


Croneau , ‘‘ Textiles Végétaux,” by H Lecomte, ‘‘ Essais d’Or 
et Argent,” by H Gauter, “Etat Actuel de la Marine de 


Guerre,” by L E, Bertin, ‘Industrie des Curs et des Peaux,’’, 


by Ferdinand Jean 


THE ‘nnuare,” for 1893, of the Royal Observatory of 
Belgium, by F Folie, has been published This 1s the sixtieth 


year of issue è 


THE Department of Science and Art has issued the volume 
for 1893 containing its calendar, history, and general summary 
of regulations 


eo 
e IN the cousse of an elaborate investigation recently publishe 
in the Zeitschrift fur Hygiene, December 9% 1892 (“Die Aetio 
logie des infectiosen fieberhaften Icterus” (Weil’sche Kiank. 
hert), Jaeger draws attention to the dangers which may arise’ 
from bathing im polluted water Already in 1888 Pfuhl (Deutsche 
militar-aietl Zertschroft, 1888, Heft 9 and*ro) attributéd an 


occurred amongst the garrison stationed at Altona to bathing 1 


outbreak of typhoid fever, accompanied by jaundice, og m 


the Elbe, which at the time was described as more than usually 

polluted Hueber and Globig came to similar conclusions with 
regard to outbreaks of the above ‘‘ Weil’sche Krankheit,” which 
appeared at Ulm on the Danube and Lehe respectively Jaeger 

has made a special study of the case, which arose amongst the 

soldiers at Ulm, and has endeavoured to trace, if possible, she 

infection to its souice It was found that the military bathing- 

e 

place was situated below the point where the Danube 1s joined 

by the highly-polluted river Blau This stream 1s described as 
being practically an open sewer, and even before it reaches Ulm 

1s stated to be grossly contaminated in its flow through the 
small village of Sofingen It was further ascertained that in 
this village for many years a mysterious disease had been rife 
amongst the ducks and geese, whilst fowls were also occastonally 
attacked, and that moreover it was a common custom to throw 
the dead carcases of these animals into the Blau as the readiest 
means of getting rid of them A careful examination of some 
of the birds which had succumbed to this disease revealed the 
constant presence of a micro-organism, which Jaeger asserts 
was identical with that found repeatedly and isolated in the 
cases of icterus investifated by him at Ulm Itas further stated 

that by mixing some of the highly-polluted Blau water at 
Soflingen with sterile broth, and inoculating ıt into white mice, 
they were killed ın srxteen hours, and that the organism, which 
was found abundantly present ın various organs of the body, 
was in every respect identical with that previously isolated in 
the cases of icterus at Ulm, and from the carcases of the birds at 
Soflingen Takings these various results mto consideration 
Jaeger ıs of opinion that they afford very strong evidence of the 
virus of this disease having been introduced into the highly con- 

taminated stream at Soflingen, and conveyed thence to the 
military bathing-place, which, as already mentioned, 1s situated 
below the junction of the Blau with the Danube 
quence of the appearances ın cultivations to which this organism 
gives rise, the author has suggested for its name Bacillus pr oteus 
fluorescens, and claims in ıt to have discovered the exciting 
cause of the so-called ‘‘ Weil’sche Kiankheit,” the etiology of 
whichis attracting much attention on the continent 


NorEs from the Marine Biological Station, Plymouth — 
Heavy gales have prevailed for many weeks, confining operations 
to the inshore waters The week’s captures include numbers of the 
Archiannelid Dinophilus tenratus, of the Polychaeta Marphysa 


In conse- \ 
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sanguinea and Sigalzon boa, and of the Nudibranch Ancula cigs 
tata In addition to the forms mentioned last week, the 
townettsngs have contained the Siphonophore Muggtea allan 
dica, the Aftthorftedusa Aargelleum (Leezra) octopenctatum, and 
several ephyrae of Anela, together with numbers of Teleostean 
ova, Prosobranch and Opisthobranch veligers, larval Lamelh- 
branchs and Cyphonautes larve Tle Polychete Cr ratuMes 
“ratus and Gastropod Litto: ina littoralis are also breeding 
THE additions to the Zoological Society's Gardens during the 
past week clude a Vervet Monkey (Cercopithecus Malandi) 
from South Africa, presented by Mr Walter Neall, two Red 
-and Yellow Macaws (4ra chloroptera) from South America, 
presented by Mr Henry Goschen, a Herrmg Gull (Zards 
argentatus) European, presented by Mr W R Galbraith , a 
Bar-breasted Finch (Munra nisorta) from Java, presented by 
Mr Sydney D Birch , two Whooper Swans (Cyguys evtustcus) 
European, purchased , a Vulpine Phalanger (Phalaegista vul- 
fina), three Barbary Mice (Mus barbarus) born in the Gardens. 








OUR ASTRONOMICAL COLUMN 


Comet Brooxs* (NOVEMBER 19, 1892) —The following 
ephemeris for Comet Brooks 1s taken from Astronomische Nach- 
richten, No 3142 — 


1893 RA (app) Decl (app ) 
hom s5 o i 
Feb 23 O 31 49 +24 182 
24 33 0 23 598 
25 34 9 23 421 
26 35 17 23 250 
27 36 24 23 85 
bad 28 37 30 22 524 
March r o 38 34 22 368 


Comet Hotes (1892 IIL ) —-Several communications with 
respect to the late appearances of this comet are inserted ın the 
Comet Notes of Astronomy and Astrophysics for February, 
among which will be found one by Prof E Barnard Observing 
with a 12inch on the mght of January 16, at 8h rom, he 
found that an estimation of the comet’s diameter gave 30", while 
a setting of the wires indicated 29” 4 While under observation 
“the comet seemed to be perceptibly brightening,” and farther 
measurements at 9h 45m gave a diameter of 324 At this 
time he says ‘The nucleus had developed clearly, and was 
very noticeable as a small, ill-defined star” With the 36-inch, 
which he was able to use later, he made the following measures, 
which we reproduce here, as they are quite unique in showing 
the increase ın diameter of a comet due evidently to some 
external impact — 


Standard Pacific time e Diameter 
m a 

10 29 434 
10 30 449 
10 31 436 
10 42 478 
10 43 479 
10 45 460 
TI 13 47 3 
11 15 « 461 


In concluding nis remarks he says “This is certainly the 
most remarkable comet I have ever seen, taking everything into 
consideration ” 

The following 1s the ephemeris for this week ,— 


Gieenwech, Midnight 


1893 RA (app) Decl (app } 
hom s» o 4 a 
Feb 23 219 44 +34 31 7 
24 20 44 6 33 36 
25 22 25 5 36 9 
26 24 64 38 42 
27 25 480 41 18 
28 27 296 43 54 e 
March 1 29 119 46 34 
: 2 2 30 54 3 34 49 13 


SOLAR OBSERVATIONS Ar RomE —In the Memore Degh 
Spetti oscopists Jtalrant for January, Prof Tacchini communi- 
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| cates the observations made at the Royal College with respect 
to the various phenomena observed at the, solar surface during 
the third trimestre of 1892 Dealing first with the prominences 
the total number for each of the months are respectively for 
north latitudes, 182, 129, 120, total 43? , and for south latitudes 
141, 167, 185, the total number here amounting to 493 The 
balance here 1s in favour of the southern hemisphere for greater 
frefuency, but a curtous fact may here be remarked, and that 1s 
that the magma for “he north ang south latitudes occur in the 
months of July and September respectively, each exceeding con- 
siderably the number of prominences recorded for the same 
month ın the opposite lremisphere. 

The greatest frequencies occurred in latitudes (+60°+ 70°) 
and (~§0°-60°) , The groups of spots seem to have pre- 
dominated glightly 1n the southern latitudes, the record show- 
ing 49 against 4I, at the equator as many as 13 for zone 
(0° +10°) were seen, the zone (0°— 10°) showing only 4, the 
relative frequency occurred here ın the same zones m both 
hemispheres (+ 10°=k 20°) 

With reference to eruptions, the menth of July contains the 
only records, six for the northern, and three for the souchern 
hemisphere, four of these taking place in zone (+ 10°+ 20°) 

Prof Tacchini also has a note on the great prominence of 
November 16 last, ın which he describes in detail the numerous 
observations which he was fof@unate to‘procure Although one 
can gather a good idea of the rapidity of the ascent from the 
table, the figures which accompany ıt show in astriking manner 
the great changes of shape that was such a conspicuous feature in 
its ascent Atgh om on the 16th the height was only 131” 8, 
but at rh it had reached 319” 2, and at Ih 35m, 534” 3, this 
being its maximum height It 1s interesting to notice the numbers 
showing the increase of altitude in ove ninute of time 

For instance, at 11h 55m the increase of altitude per minute 
was 0” 56,at Ih 4m it was 6” 75, decreasing from this value 
to 4” @atih 27m. Atrh 32m the velocity of ascent was 
increased, the value amounting to 9” 72, but at th 34m the 
increase of altitude reached its maximum, 20” 80, showing the 
ascent per minute. 


e 

Tye STAR CATALOGUE OF THE ‘f ASTRONOMISCHE GESSEL- 
SCHAFT ”—The Harvard College Observatory has now com- 
pleted the task of cataloguing the zone of stars undertaken in 
connection with the great catalogue of the Astronomische Gessel- 
schaft The stars included number 8687, and le between 
49° 50 and 55° 10’ north declination, and the positions are re- 
duced to the epoch 1875 Most of the observations were made 
by Prof Rogers during the years 1870-1884, and the reductions 
have throughout been in his charge The publication appears 
simultaneously as vol xv partu of the Annals of the Harvard 
Observatory, and as one of the volumes of the Gessedschaft All 
concerned are to be congratulated on the completion of the zone, 
which involved over twenty-six thousand observations and an 
immense amount of calculation 


Nova Auric& —Mr Fowler draws attention to the fact that 
the nova is still as bright as ninth magnitude, and therefore easily 
visible ın comparatively small telescopes Its spectrum seems to 
consist of the two bright nebula Imes near wave-lengths 5006 
and 4956 The latter 1s only slightly fainter than that at 5006 


PARALLAX OF 8 CyGNt-—-Mr Harold Jacoby, whose work 
on the reduction of the Rutherford photographic measures of 
the stars about 8 Cygni we have previously referred to, suggests 
in Astronomical Fournal, No 287, that the discrepancies in 
the results can be explained on the hypothesis of a parallax of 
B Cygni amounting neatly to a whole second of are To mm- 
vestigate this he has chosen five pairs of comparison stars, from 
which he has computed the parallax from each patr separately 
by ‘fusing the difference of the distances of the two comparison 
stars from £ as the quantity fiom whose variation the parallax 
should appear ,” in this way he has obtained the weighted mean 
for the parallax to be + o” 97, a value which, 1f endorsed by 
further observatiors will show us that of all stars 8 Cygni 1s one 
of our nearest neighbours 














GEOGRAPAICAL NOTES 


Mr G B Gruwnpy, of Brasenose College, the student in 
geography appoin ed jointly by the University of Oxford and 
the Royal Geographical Society, has made a careful survey of 

| the battlefield and site of the town of Platæa and of Leuctra, 


400 





in Greece He 1s now engéged im preparmg a comprehensive 
memoir on the subject which may be expected to throw new light 
on some questions of ‘tustorical geography e 


Mr MAcKINDER, m his fifth lecture for the Royal Geo- 
graphical Society’s education scheme, spoke of the chief lines of 
communication between Asia and Europe gnd the ways by 
which successive bands or hordes of Asiatic invaders forced a 
passage into the heart of Europe The routes across Asia Minor 
from tne Gate of Cilicia to the Sorthern waters, and the thorough- 
fare through the Balkan peninsula now traversed by thę inter- 
national railway, were shown to have guided the movements 
of peoples and the formation or dissolution of nations from the 
dawn of European history on to the present day 


. 

THE United States appears to have entered the, field as an 
aggrandiing power, taking up territory beyond the limits of the 
continent of North America The annexation of Hawan seems 
hkely to be effected without remonstrance, and a footing has 
also been obtained in San Domingo, the eastern part of the 
island of Hatt: ° bd 


Mr A VaveHran WILiiams has been exploring the regign 
round the mouth of the Sabi River in south-east Africa e 
has ascended the stream for thirty miles to the hmıt of tidal 
influence a e 


THE orthography of African place names 1s a perpetual source 
of confusion It appears that m place of Zimbabwe or Zim- 
babye we ought, ın order to render the sound of the word used 
by the people surrounding the rums, to write “ Zimbabghi ” The 
familiar name Mashonaland 1s an ttself a corruption of the native 
name, but 1s always pronounced Mashunaland, a pronunciation 
to which the spelling ought to conform 


RAILWAYS seem likely at last to become established m 
China The line from Teintsin to Taku has now keen ex- 
tended to the River Lan, a total distance of 130 mules, and 1s 
being rapidly pushed northward, a considerable section being 
already opened for passenger traffic s 

e 





me 
CAPTAIN BOWERS JOURNEY IN TIBET 
AT an extra meetiag of the Royal Geographical Society, on 
Monday might, Captain H Bower described his recent 
journey with Dr Thorold across Tibet from west to east They 
set out from Leh on June 14, 1801, and were fortunate enough 
to get well into Tibet before meeting any natives Travelling 
due east they crossed a pass of 18,400 feet, on the other side of 
which lay the Horpa Cho, the highest lake yet met with in Tibet, 
and probably the highest in the world, its altstude being 17,930 
feet Along the route eastward many other lakes were 
passed, all salt and without outlet, the want of fresh water being 
sometimes severely felt , a kettleful of hailstones was a welcome 
catch on oneoccasion The travellers used ponies and donkeys 
for carrying their loads, as yaks do not eat gram, and grass was 
often not met with for many days’ journey At length, after 
travelling east and south-east for about 700 mules, they were 
stopped within 200 mules of Lhasa by the Tibetans, who paid no 
attention to Chinese passports, and after much parleying in- 
sisted on a complete change of route The party had to retrace 
their steps for several days’ march, turn northward, and then make 
their way east at a safer distance from the capital It was now 
the month of October and the crossing of passes over 18,000 
feet, with temperatures of 15° or more below zero, m strong 
wind was extremely trymg About the end of November, for the 
first time for four months, the tents were pitched at a less altitude 
than 15,000 feet, and soon afterwards Chiamdo was reached 
Here great difficulty was experienced withthe lamas, who in- 
sisted that no European should enter the town, but by the 
intervention of the Chinese Amban, whose power was really but 
slight, the party was allowed to proceed, passing round the out- 
side of the town From Chiamdo to Batang the way was easy, 
and no difficulties were experienced thereafter At Ta-Chen-Lu 
they entered China and reached Shanghai on March 29, 1892 
Throughout Central Tibet the authorities disclaimed the 
sovereignty of Chima, maintaining that only the grand lama had 
Jurisdiction in that region Many of the lamas met with were 
educated and intelligent men, but not inclined to give informa- 
ton Much difficulty was experienced in getting the names of 
lakes and mountains, no two Tibetans giving the same answer 
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The fanaticism and distrust of the people created constant diffi- 
etflties, but Captain Bower, under the pretext of beng a Budd- 
histswith a peculiar ritual, succeeded in making observations for 
position openly as part of a religious service, previous attempts 
to do so by stealth having failed 8 . 





THE CHEMISTRY OF OSMIUM 


° 
AN important addition to our knowledge of the chemical 
ngture of this interesting element ıs contributed by Prof. 
Moraht and Dr Wischin, of Munich, to the current number of 
the Zestschrift fur Anorganische Chemre Two years have 
scarcely elapsed since the pogition of osmium in the periodic, 
#ystem was finally decided by the painstaking re-determination 
of its atomic weight by Prof Seubert Previous determinations 
of the atomic weight of osmium had been made with material 
which Seubert subsequently showed to be impure, and in con- 
ana the erroneous value, 198 6, had been ascribed to it 
Indeed previous to the year 1878 the order of precedence as 
regards atomic weight of the four metals ef the platinum group 
—gold 196 2, indium 196 7, platinum 196 7, and osmium 198 6 
—was entirely at variance with the order demanded by their 
chemical and physical properties, and a standing contradiction 
of the periodic law of Newlands and Mendeleef In that 
year, however, Seubert attacked the case of iridium, and as the 
result of a series of determinations, made with the laborious 
care which has charactertsed all his work, the atomic weight of 
this metal, when obtained in a pure state, Was shown 
to be 192 5, a number very different to that previously assigned 
to it, and which was afterwards remarkably confirmed, even to 
the decimal place, by an independent investigation by Joly. 
Three years later Seubert made his celebrated re-determination 
of the atomic weight of platinum, which resulted in the number 
194 3 being finally derived for the true atomic weight of the 
perfectly pure metal This value was hkewise subsequently 
confirmed by Halberstadt In the year 1887 the position of 
gold was decided by simultaneous independent re determinations 
of tts atomic weight by Thorpe and Laune in this country and 
Kruss ın Germany, the two values bemg practically identical, 
1967 Lastly,’ in 1891, Seubert completed his work by re- 
determining the atomic weight of osmium with a specimen of 
the metal of practically perfect purity, with the result that the 
old number, 198 6, was found to be entirely erroneous, due to 
considerable quantities of impurities being present in the 
samples previously employed, and that the real value of this 
constant was 190 3, thus removing osmium from its former 
situation at the end of the series and placing it in Jts proper 
position at the head of it 
The order of precedence of the metals of the platinum gioup 
1s therefore as follows —Osmium 190 3, indium 192 5, platnum 
194 3, and gold 196 7 ‘This order isin full accordance with 
the relative chemigal and physical properties of these metals, 
and the last outstanding exception to the periodic generalisation 
has disappeared 
Although the properties of pure metallic osmium, and particular- 
ly its atomic weight, are now known with certainty, the nature 
of its compounds 1s yet very little understood Moreover, it 1s 
evident from the result of the imvestigation of Prof Seubert 
that previous workers have been dealing with an impure metal of 
atomic weight, 198 6 It was therefore desirable that not only 
should the chemistry of this element be extended to compounds 
hitherto uninvestigated, but that the composition and proper ties 
of the compounds already known should be subjected to a re- 
examination 
Prof Moraht and Dr Wischin have therefore taken up the 
study of the compounds of osmium with oxygen, sulphur, and 
the halogens, employing material of a very high degree of 
purity, and the results of their investigation are both novel and 
interesting 
Work with osmium compounds 1s endowed with pecuhar 
personal danger to the chemist, owing to the great facility ex- 
hibited under the most various conditions for the formation of 
the tetroxide OsO,, a substance which boils at 100° C , and ts 
very volatile at the ordinary temperature, and which attacks the 
eskin, the lungs, and particularly the eyes with most serious con- 
sequences ‘ 
The material started with was a comparatively pure sample of 
the best known salt containing osmium, potassium osmate, 
K,0sO,2H,O This salt was further purified by distillation 
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with nitric acid or aqua regia and absorption of the hberated 
tetroxide vapours in a solution of caustic potash The dark 
brown solution of potassium perosmate thus formed was largely 
diluted with water, and reduced to osmate by the addition of 
tulcohol After he expiration of about twenty-four hours almost 
the whole of the osmium had separated in the form of beautiful 
little crimson octahedrons of the salt K,0sO, 2H,O, which, after 
washing with dilute alcohol, proved to be quite free frown 
ympurity, showing no trace of iridium 

e Previous observers have noticed that an aqueous solution of 
potassium osmate, KOsOy, 1s most remarkably affected by sun- 
light, a rapid decomposition being brought about with® depos:- 
uon of a black precipitate to which the composition OsO, 2H,0 

„has been ascribed ‘The specimens experimented with, however, 
undoubtedly contained uidium, and it was therefore of interegt 
to investigate the action of sunlight upon solutions of the pure 
salt just described When the crimson octahedrons of pure 
K,080, 2H,O were dissolved in cold water, and the clear red- 
dish violet-coloured solution was exposed to direct gunghine, no 
evidence of change was apparent for several days, but the 
moment the vessel ca@ntaining the solution was immersed in a 
bath of boiling water, while ın bright sunshine, decompositién 
commenced, and a black precipitate rapidly accumulated, until 
after the expiration of two or three hours the whole of the 
osmium present was deposited As there 1s a marked tendency 
for the ‘production ofthe noxious fumes of osmium tetroxide dunng 
this decomposition of the hot osmate solution by the waves of 
light it is best to take the precaution of reducing their amount to 
a minimunr by the addition of a little alcohol, which acts as a 
strong reducing agent under these circumstances, and by passing 
a stream of hydrogen through the solution during the whole 
operation The precipitate is usually so finely divided that con- 
siderable difficulty 1s experienced ın separating it from the solu- 
tion The filtration succeeds best when the filter 1s previously 
moistened with dilute acetic acid, when a clear colourless filtrate 
is uSually at once obtained The precipitate cannot be dried in 
a warm air bath, as it is largely converted thereby into the 
volatile osmium tetroxide It may safely, however, be dried 
over phosphoric anhydride im the vacuum of an air-pump 

The accurate analysis of an imsoluble substance of the natme 
of this precipitate, and containing a metal such as osmium, 
which so readily oxidises to the volatile tetroxide, 1s a task of 
exceptional difficulty The usual method of reduction to metal 
ina stream of hydrogen is insufficient, for more or less of the 
tetroxide is always formed during the process, necessitating the 
use of an absorption apparatus contaiming a solution of caustic 
potash, placed ın front of the tube containing calcium 
chloride to absorb the water formed The difficulty is, then, 
how to estimate the small quantity of osmium thus dissolved in 
the large excess of alkan It was eventually found that the 
weak electric current from three Dantell’s cells precipitates the 
whole of the osmium from such a solution, contained 1n a nickel 
dish which forms the negative electrode, ın the form of pure 
osmium dioxide, OsO,, which may conveniefitly be dried 272 vacuo 
over phosphoric anhydride and weighed as such 
By this mode of analysis the interesting fact was eventually 
elicited, that the black insoluble substance formed by the action 
of light upon a hot solution of potassium osmate 18 not, as was 
previously supposed, a hydrate of osmium dioxide of the com- 
« position OsO, 2H,O, but is no other than free osmze acid itself, 
the hydrate of osmium trioxide, OsO, H,O or H,OsO, Osmic 
acid is thus formed by the direct action of water, under the in- 
fluence of sunlight and shght mse of temperature, upon the 
potassium salt This remarkable change 1s expressed by the 
simple equation 


K,0s0,+ 2H,O = H,0s0,+ 2KOH 


The liquid, as soon as the change commences, 18 observed to 
exhibit a strong alkaline reaction, becoming, as indicated in the 
equation, a solution of caustic potash It is singular that the 
presence of alcohol and the passage of a current of hydrogen 
dunng the reaction do not cause any reduction, seving only to 
hinder the further oxidation to the state of tetroxtde Indeed, 
1f the crimson octahedral crystals of potassium osmate are covered 
in sunshine with warm alcohol and a current of hydrogen 1s 
allowed to bubble through the liquid, no trace of blackening ig 
obsei ved upon the faces of the crystals The moment water 1s 
added, however, decomposition 1s immediately brought about 

Osmic aced, H,QsO, 1s a soot-black powder, which fumes 
strongly in moist alr, owing to its rapid conversion into the 
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volatile osmium tetroxide, OsQ,, bwt which 1s quite permanent 
at the ordinary temperature when preserved under water con- 
taining alcohp] It dissolves readily in Mitric acid with forma- 
tion of the hydrate of osmium tetroxide, the so-called per-osmic 
acid Cold hydrochloric acid attacks 1 but very slightly Upon 
warming, however, it 1s entirely soluble, forming an olive-green 
liquid, which wille subsequently considered, with liberation of 
a small quantity of chlorine Sulphuric acid does not attack 1t. 
Osmic acid reacts in a most energetic and interesting manner 
with sulphufetted hydrogen gas ° Even in the dry state at the 
ordinary temperature the reaction proceeds with considerable 
violence If the expewment 1s conducted in a piece of combus- 
tion tubing, upon which a bulb has been blown for the reception 
of the osmic acid, the moment that the gas enters the tube the 
whole of the black powder immediately becomes incandescent, 
and drops of water and a large quantity of free sulphur are de- 
posited in the portion of the tube not heated by the reacting 
substances The residual product of the reaction 1s a brown 
powder, which has been found to be a hydrated oxysulphide of 
osmium of the composition 20280 H,O 

The reaction occurs in accordance with the equation— 


e 621,090, + 4H5 = 20880 H,O + 5H,0 + 25 


This oxysulphede of osmium is soluble in acids with decom- 
position, even sulphuric acid dgcomposieg it with evolution of sul- 
phuretted hydrogen It possesses acid properties, for it liberates 
carbon dioxide from carbonate of soda and sulphuretted hy- 
drogen when fused with sulphide of potassuum It would, 
moreover, appear to contain SH groups, for 1t yields mercaptan 
upon treatment with soda and ethyl iodide, the osmium being 
reduced to the dioxide OsO, Its probable constitutionis there- 
fore represented by the graphic formula — 


* When this oxysulphide 1s warmed in dry sulphuretted hydiogen 


another violent réaction occurs, the whole mass again becomes 
incafidescent, and the whole of the oxygen 1s eliminated in the 
form of water The product of this second reaction with 
sulphuretted hydrogen 1s pure osman. disulphide OsSa 


Os,0,(SH), + 2H.S = 20sS; + 3H,0 


Of the Aa/ogen compounds of osmium only the chlorides have 
been at all investigated, chiefly by Claus, whose observations 
may be summarised in a few words 

When finely-powdered metallic osmiun 1s heated in a stream 
of dry chlorine sublimates are formed The first chlorine com- 
pound formed 1s chromous-green in colour, but 1s only produced 
to a very slight extent There is next deposited a dense black 
sublimate, and finally a smaller quantity of a sublimate of the 
colour of red lead None of these three chlorine compounds 
are crystalline Claus subsequently stated that the lowest 
chloride OsC], 15a bluish-black solid when isolated, and forms a 
dark bluish-violet solution , the sesquichloride Os,Cl, 1s reddish- 
brown ın the solid state, and gives with water a rose-red coloured 
solution, and the dichloride OsCl, 1s the compound which ex- 
hibits the colour of red-lead, and ytelds a lemon-yellow solution 

These observations of Claus are completely confirmed by the 
experiments of Prof Moraht and Dr Wischin, who, however, 
have extended them, and have been able to isolate other and 
higher chlorides of osmium 

They commenced by warming a large quantity of the free 
osmic acid above described for two days upon a watei-bath with 
concentrated hydrochloric acid, the flask in which the reaction 
was conducted being connected with an upright condenser A 
little alcohol was added ın order to prevent the formation of 
osmium tetroxide The osmic acid eventually entirely dissolved 
with formation of the dark olive-green coloured solution pre- 
viously incidentally mentioned, a litle chlorine being evolved at 
the commencement of the operation It was found impossible 
to evaporate the solution upon the water bath without decom- 
position, but evaporation 2 vacuo over sulphuric acid and solid 
caustic potash, the latter to absorb the hydrochloric acid, 
succeeded admirably The solid left after complete evaporation 
consisted of well formed crystals which assumed the habit of 
six-sided pyramids Thesecrystals were dark olive-green in colour 
when moist, but when the last traces of superfluous water were 
removed, exhibited a bright vermilton colour They were readily 
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soluble in water and alcohel, the solutions being coloured dark 
green, and the salt may be recrystallised from these solvents 
Upon analysts they were found to consist of the chloride Os,Cl, 
crystallised with seven molecules of water . 

This chloride of osmifm, O~,Cl; 7H,0, would appear to bea 
molecular compound of the ¢richloride, OsCly, and the tetra- 
chloride, OsCl, For when potassium chlorid@solution 1s added to 
the solution of the crystals in alcohol, a precipitate of brilhant red 
octahedrons and cubes of pagassium osmichlorideg KyOsCl,, 1s 
obtained, showing the presence of osmium tetrachlorede, OsCl, 
Moreover, when the precipitate 1s separated by filtration, and 
the filtrate concentrated by evaporation 272 vacuo, dark green 
crystals of the ¢vzcAloride, OsCly, are deposited containing three 
molecules of water of crystallisation ° 

During the reduction of these crystals of the trichloride in a 
current of hydrogen for the purposes of analysis, a small quantity 
of a white sublimate was obtained, which probably consisted 
of the octo chloride, OsClg, corresponding to the tetroxide OsQ, 

Bromine does not react with osmium with anything like the 
energy of chlorine Thefree elements do not appear to? com- 
bine at all, even at moderately high temperatures Only a small 
quantity of asublimate of a dark brown colour 1s obtained By 
passing bromine vapour over osmic acid This sublimate dis- 
solves to a brown solution in water, which, however, rapidly 
decomposes with deposifion of a Mack precipitate 

When osmic acid, H,OsOy, 1s treated with hydrobromic acid 
in the manne: just described in the case of hydrochloric acid a 
similar reaction occurs with formation of a clear reddish-brown 
solution which yields, upon evaporation zz vaceo over sulphuric 
acid and solid caustic potash, small crystals of a molecular 
compound of the ¢7 247 ovzzde, Os Brg, and the hexad: omtde, OsBrg, 
together with six molecules of water of crystallisation These 
crystals of Os,Bry) 6,0 are dark reddish-brown in colour and 
exhibit a beautiful metallic lustre They are quite stable when 
preserved in a dry atmosphere, but rapidly deliquesce ıh moist 
air 

Iodine appears to possess even less affinity for osmium than, 
bromine When, however, osmice acid 1s treated with hydriodic 
acid a deep greenish-brown solution 1s obtainéd which deposits 
2% vacuo dark violet rhombohedrons, exhibiting a briMiant 
metallic lustre, consisting of the anhydrous tet a-zodede of osmium, 
OsI, This iodide, the only one containing osmium yet pre- 
pared, 1s permanente in a dry atmosphere at the ordinary 
temperature, but rapidly deliquesces like the bromide when 
exposed to moist air 

In relative stability the chloride bromide and iodide of osmium 
above described exhibit a gradation such as would be expected 
from the relations between the halogen elements themselves The 
iodide 1s readily dissociated by slightly raising the temperature, 
and upon the addition of water 1s decomposed with the deposi- 
tion of a black precip.tate containing the metal A similar 
decomposition occurs, although much more slowly, m case of 
the bromide. The chloride, however, is well-nigh permanent 
under these conditions, only exhibiting traces of decomposition 
after the lapse of a considerable t.me A E Turton 





REDUCTION OF TIDAL OBSERVATIONS! 


“THE tidal oscillation of the ocean may be represented as the 

sum of a number of simple harmonic waves which go 
through then periods approximately once, twice, thrice, four 
times ın a mean solar day Baut these simple harmonic waves 
may be regarded as being rigorously diurnal, semi-diurnal, ter- 
diurnal, and so forth, if the length of the day referred to be 
adapted to suit the particular wave under consideration The 
idea of a series of special scales of time 1s thus intoduced, each 
time-scale being appropriate to aspectal tide For example, 
the mean interval between successive culminations of the moon 
1s 24h 50m , and this interval may be described as the mean lunar 
day Now there is a series of tides, bearing the imtials M,, 
Ma Mg, My, &c, which go through their periods mgorously 
once, twice, thrice, four mes, &c , ina mean lunarday The 
solar tides, S, proceed according to mean solar time, but, be- 


I “Qn an Apparatus for facihtating the Reduction of ‘Tidal Observations ” 
By G H Darwin, ERS, Plumian Professor and Fellow of Trinity 
College, Cambridge A paper read before the Royal Society on Decem 
ber 15, 1892 
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sles mean lunar and mean solar times, there are other special 
time scales appropriate to the other tides 

The process of reduction consists of the determination of the 
mean height of the water at each of twenty-four special hours, 
and subsequent harmonie analysis The means are taken over 
such periods of time that the influence of all the tides goveined 
by other special times 1s eliminated 
è The process by which the special hourly heights have hitherto 
been obtained 1s the,entry of the heights observed at the mean 
solar hours m a schedule so arranged that each entry falls mto? 
a column appropriate to the nearest special hour Schedules 
of this kind were prepmed by Mr Roberts for the Indian 
Government ! The successive rearrangements for each sort of 
special time were made by recopying the whole of the observa-- 
Sons time after time into a senes of appropriate schedules 
The mere clerical labour of this work 1s enormous, and great 
care 1s required to avoid mistakes 3 

All this copying might be avoided if the observed heights were 
written ®n, movable pieces But a year of observation gives 
lb 8760 hourly heights, and the orderly sorting and resorting of 
ngarly 9000 pieces of paper or tablets migift prove more laborious 
and more treacherous than recopying the figures 

The maishalling of movable pieces might, however, be reduced 
to manageable Irmits if all the twenty-four observations pertaining 
to a single mean solar day were moved together, for the mov- 
able pieces would be at oncereduced to 365, and each piece 
might be of a size convenient to handle 

‘The realization of this plan affords the subject of this paper, 
and it appears that not only 1s all desirable accuracy’ attainable, 
but that the other requisite of such a scheme 1s satisfied, namely, 
that the whole computing apparatus shall serve any number of 
times and for any number of places 

The first idea which naturally occurred was to have narrow 
sliding tablets which should be thrown into their places by a 
number of templates It 1s unnecessary to recount all the grials 
and failures, but ıt will suffice to say that the slides and tem- 
plates would require the precision of 2 mathematical mstrument 
if they are to work satisfactorily, and that the manufacture 
would be so expensive as to make the price of the instrument 
prohibitive 

The idea of making the tablets or strips to slide mto their 
places was accordingly abandoned, and the strips are made with 
short pins on their under sides, so that they can be stuck on to 
a drawing board in any desired position The templates, which 
were also troublesome to make, are replaced by large sheets of 
paper with numbered marks on them to show how the strips 
are to be set The guide sheet is lard on a drawing board, and 
the pins on the strips pierce the paper and fix them m their 
proper positions 

The strip belonging to each mean solar day 1s divided by 
black hnes into 24 equal spaces, intended for the entiy of the 
hourly heights of water The strip 1s nine inches long by } inch 
wide, and the divisyons (2 by 4) are of convenient size for the 
entries There was much difficulty in discovering a good 
material, but after various trials artificial ivory, or xylonite, was 
found to serve the purpose Xylonite 1s white, will take writing 
with Indian ink or pencil,and can easily be cleaned with a damp 
cloth It 1s just as easy to write with liquid Indian nk as with 
ordinary nk, which must not be used, because ıt stains the 
surface 

The ohservations are to be treated in groups of two anda 
half lunations or 44. days <A set of strips, therefore, consists 
of is numbered from o to 73 m small figures on their flat 
ends 

If a set be pinned horizontally ona drawing board ın vertical 
column, we have a form consisting of 1ows for each mean solar 
day, and columns for each hour The observed heights of the 
water are then written on the strips 

When the twenty-four columns are summed and dividea by 
the number of entries we obtain the mean solar hourly mean 
heights The harmonic analysis of these means gives the mean 
solar tides But for evaluating the other tides the strips must 
be rearranged, and to this point we turn our attention 

Let us consider a special case, that of mean lunar time A 
mean lunar hour is about rh 2m ms time, hence the 12h of 
gach ms day must lie within 31m m.s time of a mean lunar 








z An edition of these computation forms was reprinted by ard of a grant 
from the Royal Society andis sold by the Cambridge Scientific Instiument 
Ccmpany, but only ab ut a dozen copies now remain 
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hour The following sample gives the incidence to the nearest 
lunar hour of the first few days in a year — . 


Mean solar Mean lunar 


time time 
. * da? h d h 
8 12 = o 12 
I 12 = I u 
2 12 = «2 IO e 
3 12 = 3 9 
ú 4 12 = 4 8 
5 12 = 5. 8 
6 12 = 6 7 e 
7 12 = 7 6 
&e &e 


The successive 12h of ns time will march 2etrogressivelye 
through all the twenty four hours of m lunar time 

Now, if starting from strip 0, we push strip I one division to 
the left, strip 2 two divisions to the left, and so on, the entries 
on the strips will be arranged w columns of approximatesy lunar 
time 


paper 181n broad , these marks consist of parallel numbered 
steps or zigzags showing where the ends of each strip are to be 
placed so as to bring the hourly values into their proper places 
At the end of a lunation mean solar time has gained a whole 
day over mean lunar fime, and the 12h solar again agrees with 
the 12h lunar On the guide sheet the zigzag which takes its 
origin at the left end of strip o has descended diagonally from 
right to left until ıt has reached the left margin of the paper, and 
a new zigzag has begun on the right margin 
When the strips aie pinned out following the zigzags on the 
sheet marked M, the entries are arranged in 48 columns, but 
the number of entries in each column is different The 48 in 
complete columns may be regarded as 24 complete ones, apper- 
taming to the 24 hours 
Hafmonie analysis of the 24 means of the complete columns 
gives the required tidal constants It must be remarked, however, 
that as the incidence of the entries 1s not exact in lunar time, 
investigation 1s made in the paper of the corrections ansing 
out of this inexactness 
The explanation of the guide sheet for lunar time will serve, 
mutatis mutandis, for all the others 
The zigzags have to be placed so as to bring the columns mto 
exact alignment, and printers’ types provide all the accuracy 
requisite 
To guard against the risk of the computer accidentally using 
the wrong sheet, the sheets are printed on coloured paper, the 
sequence of colours bemg that of the rambow The sheets for 
days o to 73 are all red, those for days 74 to 74 + 73, or 147, 
are all yellow , those for days 148 to 148 + 73, or 221, are 
green , those for days 222 to 222 + 73, or 295, are blue, and 
those for days 296 to 296 + 73, or 369, are violet 
Thus, when the observations for the first 74 days of the year 
are written on the strips all the sheets will os red, the strips 
will then be cleaned, and the observations for the second 74 
days written in, when all the guide sheets will be yellow, and 
30 on 
The paper also gives another considerable abridgement of 
the process of harmonic analysis, which 1s independent of the 
method of arrangement Just sketched 
In the Indian computation forms the mean solar hourly 
heights have been found for the whole year, and the observa- 
tions have been rearranged for the evaluation of certain other 
tides governed by a time scale which differs but little from the 
mean solar scale It ıs now proposed to break the mean solar 
eights into sets of 30 days, and to analyse them, and next 
:o harmonically analyse the 12 sets of harmonic constituents 
‘or annual and semi-annual inequalities By this plan the har- 
monic constants for 11 different tides are obtained by one set 
of additions In fact, we now get the annual, semi annual, 
and solar elliptic tides, which formerly demanded much trouble 
some extra computation A great saving 1s secured by this 
alone, and the results are in close agreement with those derived 
‘rom the old method 
An abridged method of evaluating the tides of long period 
Mof, Mf, Mm, 1s also given The method 1s less accurate than 
chat followed hitherto, but ıt appears to give fairly good results, 
ind feduces the work to very small dimensions 
The advantages of the method proposed in the present paper 
nay be best realized by a comparison of the amount of work 
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e 
entatled in the reduction of a yearas tides as ıt has hitherto 
been carried out by the Indian Survey at Poona, and what ıt 
will be under the new method ij 

It has begn usual in the Indian reductions to use three digits 
in expressing the height of wate, and here have been fifteen 
series, or even more It follows from a simple multiplication 
that the computer hps had to write 394,000 figures m reducing 
a year of observation This does not include the evaluation of 
the annual and semi-annual tides, so that we may say that there 
have been ab8ut 400,coo figures t® write 

It 1s new proposed 'o eapress the heights by two digits, and 
they only have to be wryten once, and the number of figures to 
wne 18 17,500, accordingly the writing of 382,000 figures is 
save 

In the old method the computer had to add together all the 
digits writter$ say, 394,000 additions of digit to digit 

It 1s now proposed to use twenty-four hourly values in three 
series, viz S, M, and MS, and twelve two-hourly values in 
eight others, and the number of additions comes to 127,000 
Thus 290,000 additions are saved 7 

We may say that formerly there were about 800,000 opera- 
togs (writing and addition), and that in the present method 
there will be about 140,000 This estimate does not include a 
saving of several thousands of operations ın obtaining the tides 
of long period It may therafore be elaimed that the work 
formerly bestowed on one year of observation will now reduce 
at least five years, and that the results are equally trustworthy 

The manufacture of the computing strips of xylomite 1s rather 
expensive, but as it formerly cost in England rather more than 
420 to reduce a year of observation, the cost of the apparatus 
will be covered by the saving ın the 1eduction of a single year, 
and ıt will serve for any length of time 

The apparatus, together with computation forms, will be on 
sale with the Cambridge Scientific Instrument Company at a 
price of gbout £8 

It 1s proper to mention that Dr Borgen has devised and used 
a method for attaiming the same end as that aimed at in this 
piper He has prepared sheets of tracing paper with diagonal 
lines on them, so awanged that when any sheet is lad on the 
copy ef the observations wntten in daily rows and hourly 
columns, the numbers to be summed are found written between 
a pair of lines This plan is mexpenstve and has considerable 
advantages, but the chance of error is no doubt increased by 
the fact that the lines of addition are didgonal, and because 
figures seen through tracing-paper are comparatively faint 





THE HARVARD COLLEGE OBSERVATORY 


“THE forty seventh annual report of the director of the astro- 

nomical observatory of Harvard College, for the year end- 
ing October 31, 1892, by Prof E C Pickering, has been issued 
We reprint the following passages — 


The number of photographs taken with the eight inch Draper 
telescope 1s 2777 The number taken m Peru with the Bache 
telescope is nearly two thousand, of which 601 have been received 
in Cambridge The examination of these plates has as usual led 
to the discovery of a large number of interesting objects Ten 
variable stars, U Delphini, S Pegasi, T Aquaru, R Crates, R 
Carmæ, S Canis Minoris, S Car næ, R Ophiuch, X Ophiuch, 
and Espin’s variable star in Auriga in addition to the thnty seven 
previously announced have the hydrogen lines bright in their 
spectra ` Seven new variable stars have been discovered this 
year by means of this property The number of stars of the 
fifth type has been increased by exght, making the total number 
now known of these objects forty-five The hydrogen line F was 
shown to be bright 1n the spectra of six stais 1n addition to those al- 
ready known Photographs have been obtained of the spectra of 
eight planetary nebula showing bright lines The spectrum of 
the nebula surrounding thirty Doradus is unlike that of other 
gaseous nebule hestar A G C 20,937 has a somewhat 
similar spectrum Five stars have been shown to have spectra 
of the fourthtype All of these peculiarities have been detected 
by Mrs Fleming except in the cases of one of the known 
vauables, one of the planetary nebule, and two of the stars 
of the fourth type, which were found by Mr A E Douglass, 
in Peru, before the plates were sent to Cambridge 

‘The amount of valuable materia} accumulated with these 
instruments is continually incieasing, and has proved useful in 
many cases in studying the history of newly-discovered objects 


404 


NATURE 


[FEBRUARY 23, 1893 





+ 


The brightness for several Years past of stars suspected of varı- 
ability has been furnished to vaitous astronomers Plates have 
been sert tothe Lick and Amherst Observatorses and to tne 
Smithsonian Institution for special imvestigations + From one 
of them a new variable’star in Aries was discovered by Prof 
Schaeberle It is hoped thit this use of our plates may in- 
crease inthe future A large number of phofographs were taken 
of the new starın Aunga An examination of the older pħoto 
graphs showed that the regyn containing ıt ha@ been photo 
graphe l eighteen times from No vember 3, 1885, to November 2, 
1891, and that ıt was then apparently fainter than the thirteenth 
magnitude It appeared upon five plates taken between Decem- 
ber 16, 1891, and January 31, 1892 After its discovers it was 
photographed on sixty-five chart plates and thirty-sta spectrum 
plates, until April 6, when it became too faint tq be visible in 
the encroaching twilight All ofe these plates have been care- 
fully studied and measmed Twenty-one charts and fifteen 
spectrum plates of this object have been taken since its 1eappear- 
ance in September, 1892 On these last plates, the spectrum 1s 
shown to resemble that ef a planetary nebula = | 

Many photographs of the luna” eclipse of November 15, 1891, 
were taken both at Cambridge and at the Boyden observeng 
station near Arequipa, Peru [he examination of these photo- 
graphs for the detection of a possible lunar satellite led only to 
a negative result S ° 

The number of photographs taken with the rr-inch Draper 
telescope 1s 996 They include 372 spectra of 6 Aunge 
to determine the law of periodic doubling of the lines 244 
of these images show the lines double so that the separation 
can be measured In like manner 208 spectia of ¢ Ursz 
Majoris have been photographed, and in 49 of them the 
lines are separated widely enough to be measured A simular 
study has been made of the new star in Auriga, of 8 Lyra, 
of 11 Monocerotis, and of some other stars having peculiar 
spectra Photographic charts have also been obtained 8f numer- 
ous variable stars, stars having large proper motion, clusters 
and stars having peculiar spectra to determine their parallax if 
it is perceptible 





BOYDEN DEPARTMENT® 


In establishing the fund that pears his name, Mr Boyden 
desired to secure an astronomical station where the effects due 
to the atmosphere would be greatly dimimshed | This has now 
been successfully actomplished in the Harvard Station at Are- 
qupa, Peru, where the effect of the air is no longer as hereto- 
fore the principal obstacle to progress ın astionomy Instead 
of this tne lamit 1s now the size and excellence of our instru- 
ments A great advance would probably be made in our 
knowledge of the planets, and pernaps of the fixed stars, if a 
telescope of the largest size could be mounted under such favow- 
able conditions 

This station has cortmued ir charge of Prof W H 
Pickering The instruments chiefly employed have been 
the 13 mch telescope, the 8inch Bache telescope, and a 
photographic camera having an aperture of 24 inches The 
first of these instiuments has been largely devoted to visual 
work, for which unusual advantages are afforded by the | 
transparency and steadiness of the an at this station Many 
interesting results have been denved from the observations 
made of the moon and various planets The observations of 
the moon relate to Plato and other regions, which have been 
carefully examined, and also to the systems of biight streaks 
visible at full moon The markmgs of Mercury have been 
studied, and this investigation appears to confirm Schiavarellr’s 
view that the rotation of Meicury on its axis occupres the same 
time as its revolution initsorbit Although this planet appears 
to have no atmosphere, the marhings apon it are very faint com- 
pared with those upon the moon Venus was micrometrically 
studied near its inferior conjunction with regard to its diameter, 
polar compression, and the refactive effect of its atmosphere 
No permanent markings could be detected An extensive series 
of observations was made upon Mars The relative positions 
of 92 points upon its surface were determined by the micro- 
meter More than forty minute black points were discovered, 
provisionally designated as lakes The polar compression 
of the planet was measured, and appeared to be greater than 
that indicated by theory, which may be due to an excess ofe 
cloud in the equatorial regions The presence of the dark and 
narrow streaks called canals by Schiaparelli has been confirmed 
and various measurements of them have been made The 
clouds projecting beyond the limb, and te: minator, discovered at 
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tee Lick Observatory, have been studied, and their height has 
been found to be at least twenty miles The relative colours of 
different portions of the planet have been minutely observed 
Two large dark blue areas have been detected, agd other por- 
tions have been noticed to be subject to gradual changes df 
colour 

Many new double stars were found in a survey of the 
fieavens south of 30°, between 12h and 18h The August 
occultation of Jupiter was observed both visually and photo- 
graphically, as was also the new star in Auriga and Swift’8 
comet,gthe photographs of which showed detail not noticeable in 
the visual observations 

With the camera, having the aperture 24 inches, very satis- 
factory photographs have been objained of the Magellanic 
“louds, showing their composition to be partly of stars and 
partly of nebulous matter, also the spiral structme of the larger 
of the two clouds , 

Meteorological observations are regularly carried on Stations 
have bæÆæmestablhıshed at Mollendo, roo feet above sea level, at 
La Joya, the elevation of which 1s 4,150 feet, at the observing 
station, 8,060 feet high, at the Chachfn Ravine 16,650 feet 
high, where numerous miscellaneous observations have been 
made Notwithstanding the great height of the last-named 
station, it can be reached by a mule path, and a hut has been 
erected where tne observers can pass the night A sprvey of 
the Arequipa valley and neighbouring mountains has been 
made, depending on two separate base lines The heights of 
the mountains have been measured, and ın some cases the 
result has been checked by a mercurial barometer * 


Tur Bruce PHOTOGRAPHIC TELESCOPE 


This instrument, which if successful will be in many respects 
the most powerful in the world, 1s now rapidly approaching 
completion The eight surfaces of its objective have been 
ground and polished so that ıt could be tested on a star, The 
results were satisfactory, although, of course, no definite 
opinion can be formed until the final corrections are applied 
The focal length proved to be that desired within half of one 
percent Plans have been made and the foundations laid for a 
one story brick building with a sliding roof, in which it will be 
erected during its trial m Cambridge After this ıt 1s proposed 
to send it to the Arequipa station in Peru 

Photographs have been taken with the tranut photometer 
on 192 evenings, and when clear, throughout the entire night 
With this instrument images are obtained of all stais brighter 
than the sixth magnitude which cross the meridian during the 
mght The value of this work was illustrated when the new 
star in Auriga was discovered in February, 1892 It then ap- 
peared that this object had been photographed on twelve mghts 
since December 10, 1891, while no trace of it was visible on 
thirteen plates covering this region and taken before December 2, 
1891 ‘The only knowledge that exists of its changes of light 
during the six weeks in which it remained undiscovered is fur 
nished by these photographs and those taken with the 8-inch 
telescopes It was also photographed with the transit photo- 
meter on twelve nights after its discovery Of the forty thou. 
sand standard stars of the tenth magnitude about eight thousand 
have been selected by Miss E F Leland during the past year, 
making eleven thousand m all 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Oxrorp —In the Chemical Department Prof Odhng 1 
lecturing on the glucoses, Mr Fisher on iorganic chemistry 
Dr Watts on organ.c chemistry, and Mr, Veley on physica 
chemistry There are about sixty students working in th 
laboratories, and a few of the senior men are engaged in re 
search 

Among the apparatus belonging to the late Duke of Marl 
borough, presented by the Duchess, are three large spectro 
scopes by Hilger, one having five prisms, another being a direc 
vision spectroscope § feet 6 inches ın length, two balances by 
Deleuil, a mercury pump by Alvergmiat, Dumas’ vapour density 
apparatus, Thomson’s electrometer gramme machine, larg 
Rhumkorf coil and a quantity of valuable glass apparatus ‘Ther: 
are besides a number of specimens of compounds of rar 
earths 

The Regius Professor of Medicine has placed his pathologica 
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laboratory under the direction of the lecturer in Pharmacology 
Dr Ritchie of Edinburgh ts carrying out in ıt some research 
ur Bacteriology. The Chemical Club started last term by some 
of the semor men continues to hold meetings weekly for the dis- 
oussion of tecedt chemical investigations Mr Ingham of 
Merton 1s secretary he meetings are well attended and 
useful 

Mr R T Gunther, B A, Demy ofeMagdalen College, hag 
been elected to the Naples Biological Scholarship for the ensuing 
ear 
? CAMBRIDGE —Mr H Bury, Fellow of Trinity College, has 
been appointed by the Board for Biology and Geology®to the 
use of a table at the Naples Zoological Station for March and 
April, 1893 
* The Boards for Biolog} and Geology, and for Physics an 
Chemistry, have reported in favour of extending to Part I o. 
the Natural Sciences Tripos the plan already adopted for Part IL, 
namely, the substitution of distinct papers in each scientific 
subject, instead of papers each of which contains quesyions in 
all the subjects hey propose that the change Some into 
operation in 1894 e 





SOCIETIES AND ACADEMIES 
R eo 
Lonpon 

Chemical Society, January 19 ~—-Prof A Crum Brown, 
President, m the char —The following papers were read — 
Glucinum, Part I The preparation of glucina from beryl, by 
J Gibson The methods at present ın use for preparing pure 
glucina from beryl are tedious and difficult to apply on the 
large scale, as the mineral, which contains but a small quantity 
of glucinum, has to be reduced to a very fine powder before 
being treated by the reagents usually employed for the decom- 
positton of refractory silicates The author has worked out a 
process which greatly facilitates the preparation of glucina If 
the coarsely-ground beryl is heated in an iron vessel with six 
parts of ammonium hydrogen fluoride, complete decomposition 
occurs below a red heat The product contains the aluminium 
and most of the iron as insoluble fluoride and oxide respectively, 
together with glucinum fluoride, which dissolves on extraction 
with water In order to remove the last traces of iron from 
cude glucina, advantage 1s taken of the fact that the precipitation 
ofa lead or mercuric salt by ammonium sulphide effects by mass 
action the complete separation of small quantities of non which 
may be present in the solution-~The determination of the 
thermal expansion of liquids, by T E Thorpe The author 
describes various improvements ın the ordinary dilatometrical 
method of determining the thermal expansion of liquids 
Amongst these the most importantis the application of a device 
frequently employed in the construction of standard thermo- 
meters, and consisting in enlarging the bore of the dilatometer 
stem at some point Onsuch an instrumentthe positions of the 
o° and 100° points may be determined irrespectively of its 
range, and the thermometer, and the column of liquid in the 
dilatometer stem may be totally immersed 1n a bath of moderate 
size, thus doing away with corrections for the emergent columns 
of the two instruments The methods of constructing, cali- 
brating, and using the dilatometers are described, together with 
the baths employed in heating them ~The determination of 
the thermal expansion and specific volume of certain paraffins 
and paraffin derivatives, by T E Thorpe ahd L M Jones 
The authors give the data relating to a number of hydrocarbons, 
alcohols, ketones, and other derivatives of the paraffins The 
results show a fairly satisfactory agreement, ın most cases, with 
the values calculated by Lossen’s formula, but all the observed 
specific volumes, with the exception of that of propionic 
anhydride, differ considerably from those calculated by means 
of Kopp’s values ~The hydrocarbons deiived from dipentene 
dihydrochloride, by W A ‘Tilden and S Wilhamson The 
dihydrochloride, C,H g2HCl melting at 50°, prepared by the 
action of moist hydrogen chloride on optically active turpentine, 
1s known to be identical with that obtained from the active 
citrenes (Irmonenes) or from inactive ‘‘dipentene ” On heating 
it with aniline, an o1l 1s obtained which has hitherto been sup- 
posed to consist essentially of dipentene , on oxidising it, how- 
evet, a certain proportion of aromatic acids 1s obtained These 
anids are not formed on oxidising the active limonenes or pure 
dipentene with nitric acid, their formation in the previous case 
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1s, however, satisfactorily explanede by the authors, who find 
that the dipentene obtained from the dihydrochloride con- 
tains large proportions of cymene, terfinene, terpinolene, 
and a smal} quantity of a saturated paraffinoid hydrocarbon 
boiling at about 155° —Sulphonic dermatives of camphor, by 
F S Kipping and W J Pope The authors have succeeded 
ın preparing camph@sulphonicacid,C,)H,,0 SO,H,a compound 
hitherto unknown, by the direct action of anhydrosulphuric 
acid or chlorgsulphonic acid on camphor Theacid is purified by 
the conversiof of its sodium salt int8 camphorsulphonie chloride, 
C1 9Hy;@ SO,C1, the latter substance 1s apparently obtained in 
opucally different modifications which are sepaated only with 
considerable difficulty The sulphonic chloride 1s ieadily 
hydrolysed on boiling with water, yielding the sulphonic acid from 
which a series of well-defined salts has been obtained The action 
of anhydrosi@phuric acid on hromocamphor results ın the forma- 
tion of bromocamphorsulphonice acid , this on suitable treatment 
yields a sulphonic chloride, CyoFI,4BrO SO,CI, which crystal- 
lises in magnificent colourless octahedra, melting at 136-137° A 
bromoeamphorsulphonic_ chloride of gimilar composition has 
been previously described by Marsh and Cousins as a “ black, 
segui-crystalline tar,” a repetition of their work shows this to 
be merely an impure form of the substance now described The 
corresponding chlorocamphorsulphonic chloride described by 
Marsh and Cousins as a ‘‘micaocrystallme, black solid,” crystal- 
lises in nassive colourless octahedra when pure, it melts at 
123-124°, and has a specific rotatory power [a]p = + 110° 
{he authors describe a number of salts and derivatives of these 
sulphonic acids —The preparation of dinitro-¢ naphthylamine 
[NH, NO, NO,= 1 2 4] from its acetyl and valeryl de- 
rivatives, by R Meldola and M, O Forster Meldola’s process 
of preparing dinitro a-naphthylamine from a acetnaphthalide 
having been questioned, the authors have re-investigated the 
method and confirm it m all respects, they give full working 
detarls of the process, and show that the same product 1s obtained 
by the nitration and subsequent hydrolysis of valeronaphthalide 
—Thionyl bromide, by J Hartog and W E Sims Thionyl 
Bromide is obtained as a heavy, crimson hqud by the action of 
sodium bromide om thionyl chlonde, its colour is possibly due 
toimpuity At 150° the bromide decomposes, yielding bromine 
and sulphur bromides —Desulphurisation of the substituted 
thioureas, by A E Dixon The monosubstituted thioureas are 
all de-ulphurised on boiling with an alkaljne solution of a lead 
salt, the same is true of disubstituted thioureas containing 
benzenoid groups, but not if such groups be absent The tri- 
and probably also the tetra substituted thioureas are not de- 
sulphurised under similar conditions A number of new 
thioureas are described —Salts of active and inactive glyceric 
acid the influence of metals on the specific rotatory power of 
active acids, by P F Frankland and J R Appleyard The 
authors have prepared and analysed a number of salts both of 
inactive and dextro-glyceric acid, the solubilities and specific 
rotatory powersaiealsogiven Certain remarkable numerical rela- 
tions apparently exist between the rotations of many of the salts , 
these should have considerable bearing on the vexed question of 
multiple rotation, and will be discussed after they have been 
submitted to a more detailed investigation —-Dibromo-8 lapa- 
chone, by S C Hooker and A D Gray Monobromo-f- 
lapachone cannot be converted into dibiomo-8-lapachone by the 
action of bromine alone , the formation of the Intter derivative 
in the preparation of monobromo-f-lapachone from lapachol, 
1s due to the production and subsequent decomposition of an 
additive compound of monobromo-derivative and hydrogen 
bromide —The conversion of para- into ortho-quinone deriva- 
tives, by S C Hooker Both in the lapachol and other groups, 
compounds derived from a naphthaquinone, of the type repre- 
sented by formula I, are far more readily converted, by the 
action of acids, into anhydrides derived from 8-naphthaquinone 
(II ) than mto anhydrides of the a quinone type (III ) 
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—tThe nitro-derivatives of phenolphthalein, by J A Hall 
The author has prepared dinitro and tetranitro-phenolphthalein, 
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and describes their properties —A method for the preparation 
of acetylene, by M W Tiavers Calcium carhide may be pre- 
pared by heating a mixture of sodium, gas carbon? and calctum 
chloride for half an hoy at bright redness in an fron bottle 
The carbide ‘hus obtained yields acetylene on treatment with 
water 240cc, half the theoretical quantgty, of acetylene ts 
obtained for every gram of sodium used in ‘the preparatiqn of 
the carbide 


° e 
Mathematical Society, February 9 —Mr A B Kempe, 
F RS, President, inthe chair —The following communications 
were made —The Harmonics of a Ring} by Mr W D Niven, 
FRS __ This paper treats of the potential functions of an anchor 
ring, and explains how problems to which shose functions are 
applicable may be solved for two coaxal rings Thg propositi n 
on which the method depends establishes that the ring har- 
monics of any degree may be derived fiom their predecessors of 
lower degree by simple differentiations with regard to the radius 
of the dipolar circle of the ring and the distance of a fixed point 
from the plane of this cirfle  Ulrnately the harmonics depend 
upon the potential at any point due to a distribution on the circle 
either uniform or varying as a circular function of the are N@w 
the potential due to such distribution on a circle B may readily 
be expressed ın terms of the harmonics pertaming to a coaxal 
circle A, and hence any harmon &pentaining to B, and therefore 
any series of such harmonics, may be expressed in a series per- 
taming to A In the latter form they are suitable for the 
application of surface conditions at any ring whose dipolar circle 
is Å The application worked out ın the paper is the problem 
of the influence of two electrically charged coaxal rings upon 
one another Its also shown how the same problem may be 
solved for a rig and sphere, symmetrically situated as regards 
the axis —The group of thirty cubes composed by six differently 
coloured squares, by Major MacMahon, RA, FRS 
Selecting any one of the thirty cubes at pleasure ıt is Spossible 
to select eight of the remaining twenty-nine which in reference 
to the cube selected have a very peculiar and interesting 





Selected Cune (transformed) diagonal 16 vertica 


property. tis possible to form the eight cubes into a single 
cube m such wise that contiguous faces of the cubes are similarly 
coloured, and also so that the resulting cube has the appearance 
of the selected cube in regard to the colouring of its faces To 
each cube of the thirty belong in this way eight other cubes, th: 
selection of the eight cubes being unique For the examination 
of this property the selected cuhe 1s transformed into an 
octahedron by jy ining the middle point of each face to the 
middle points of the adjacent faces, a regular octahedron with 
six differently coloured summits is thus obtamed Each tri- 
angular face ts determined by three differently coloured summits, 
and exactly eight other octahedra are obtamed by circular sub- 
stitutions performed on the three colours which determine a 
face , in regara to the eight faces there are eight clock wi eand 
eight counter clock-wise substitutions, but only eight different 
octahedra can be obtained These give the eight cubes 
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associated with the selected cube The eight cubes having been 
determined, the problem of forming them admits of just two 
solftions One solution 1s— 





Upper Four Curves 
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‘The other solution 1s obtained by interchanging clock-wise 
and counter clock wise rotations of octahedral faces Other 
-Interesting properties of these cubes are examined in the 
; paper 
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Geological Society, January 25 ~W H Hudlestog, 
F RS, President, in the chair —The following communications 
were read On inclusions of tertiary granite in the Gabbre of 
the Cun Hills, Skye, and on the products resulting from 
fhe partial fusion of the acid by the basic rock, by Prof J 
W Judd, F RS -—Anthracite and bituminous coal beds , 
an attempt to throw some hght upon the manner in which 
anthracite was formed , or contribution$ towards the controverg#y 
regarding the formation of anthracite, by W. S Gresley 
+ February 8 —W H Hudleston, F RS, President, ın the 
chair —-The following communnications were read Notes on 
some coast-sections at the Lizard By Howard Fox and J J 
H Teall, FRS In the first part of the paper the authors 
describe a small portion of the west coast near Ogo Dour, where 
hornblende-schist and serpentine are exposed As a result of 
the detailed mapping of the sloping face of the chff, coupled 
with a microscopic examination of the rocks, they have arrived 
at thé conclusion that the serpentine 1s part and parcel of the 
foliated series to which the hognblende-schists belong, end that 
the apparent evidences of intrusion of serpentine into schist in 
that district are consequences of the folding and faulting to which 
the rocks have been subjected since the banding was produce 
The interlamination of serpentine and schist ıs described, and 
also the effects of folding and faulting Basic dykes, cutting 
both serpentine and schists, are clearly represented in the portion 
of the coast which hfs been mapped, and these locally pass into 
hornblende-schists, which can, however, be clearly distingutshed 
from the schists of the country The origin of the foliation in 
the dykes 1s discussed. The second part of the paper deals with 
a small portion of the coast east of the Lion Rock, Kynance 
Here a small portion of the ‘‘ granulitic series ” 1s seen 1) juxta- 
position with serpentine The phenomena appear to indicate 
that the granulitic complex was intruded mto the serpentine , 
but they may possibly be due to the fact that the two sets of 
rocks have been folded together while the granuhtic complex 
wasn a plastic condition, or to the intrusion of the serpentine 
into the complex while the latter was plastic —On a radiolarian 
chert from Mullion Island, by Howard Fox and J J H Teall 
The main mass of Mullion Island 1s composed of a fine-grained 
“ greenstone,” which shows a pecuhar globular or ellipsoidal 
structure, due to the presence of numerous curvilinear joints. 
Flat surfaces of this rock, such as are exposed in many places 
at the base of the cliff, remind one somewhat of the appearance 
of a lava of the “ pahoehoe ” type ‘The stratified rocks, which 
form only a very small portion of ‘the island, consist of cherts, 
shales, and limestone They occur as thin strips or sheets, and 
sometimes as detached lenticles within the igneous mass ‘The 
chert occurs m bands varying from a quartét of an inch to several 
inches ım thickness, and 1s of radiolarian origin The radialana 
are often clearly recognisable on the weathered surfaces of some 
of the beads, and the reticulated nature of the test may be 
observed by simply placing a portion of the weathered surface 
under the microscope The authors describe the relations 
between the sedimentary and igneous rocks, and suggest that 
the peculiar phenomena may be due either to the injection of 
igneous material between the layers of the stratified series near 
the surface of the sea-bed while deposition.was gomg on, or 
possibly to the flow of a submarine lava The form of the 
radiolaria observed in the deposit, and also their mode of pre- 
servation, are described ın an appendix by Dr G J Hinde — 
The reading of these papers was followed by a discussion, in 
which the President, Rey Edwin Hull, Prof Bonney, Dr 
Hicks, Dr Hind, and the authors took part —Note on a radio- 
larian rock from Fanny Bay, Port Darwin, Austraha, by G J 
Hinde A specimen brought from Fanny Bay by Captain 
Moore, of HM S Pemguzn, is of a dull white or yellowish 
tint, ın places stained red It has an earthy aspect, and 1s some- 
what harder than chalk, but gives no action wuh hydrochloric 
acid Microscopic sections show a fairly transparent groundinass, 
apparently amorphous silica, containing granules and subangular 
fragments up to 075 millim in diameter, some of which appear 
to be quartz Besides this, the rock contains numerous ra¢iularia, 
and it 1s really a radiolarian earth intermediate in character 
between the Barbados earth and such cherts as those of the 
Ordovictan strata of Southern Scotland The details of the 
extent of the deposit and its relationship to other rochs of thg 
area are not yet obtainable, though it 1s possible that a con- 
siderable thickness of rock mentioned by Mr Tenison Woods as 
occurring in this area may also be of radiolarian origin The 
author describes a species of Cenellepses, two of Ast: ophacus, 
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one of Lethocyelta(new), one of AmpAzdi achzum, three of Spongo- 
discus (one new), four of Spongolena (all new), two of Dectyo- 
maila (both enew), one of Lethkocampe (new), and two of 
Stichocapsa (both new) From these it 1s not practicable at 
present to determine the geological horfon of the rock, with 
one exception, all the genera represented occur from Paleozoic 
times to the preser® —Notes on the geology of the district west 
of Cuermarthen Compiled from the notes of the late T Roberts 
(communicatgd by Prof T McKenny Hughes, FRS) To 
the east of the district around Haverfordwest, formerly described 
by the aluthor and another, ananticlinal ts found extending towards 
Caermarthen, The lowest beds discovered in this anticline are 
the 7etrags apius-beds of Arenig age, which have not hitherto 
been detected south of the St David’sarea They have yielded 
eight forms ef graptolite, which have been determined by Prof 
Lapworth “The higher beds correspond with those previously 
noticed in the district to the west , they are, im ascending order . 
(1) Beds with ‘‘tuning-fork ” Dedymograptz, (2) Llandeilo lme- 
stone, (3) Dzcranograptus-shales, (4) Robeston Wathen and 
SholeShook limestones Details of theegeographical distribution 
of these and of their lithological and palzeontological characters 
ame given inthe paper After the reading of this paper Dr 
Hicks said he felt sure he was expressing the feelings of the 
Fellows in referring to the sertous loss which the Society had 
suffered by the death of Mr '® Robert], who certainly was one 
of the most promising paleontologists ın this country The 
important researches which he carried on, in conjunction with 
Mr Marr, had made is now comparatively easy to understand 
some intricate and extensive districts in Pembrokeshire and 
Caermarthenshire, which previously were little more than blanks 
on the geological map 

February 17 — Anniversary Meeting — The medals and 
funds were awarded as follows —The Wollaston medal to 
Prof N S Maskelyne, FRS , Murchison medal to the 
Rev Of Fisher, Lyell medal to Mr E T Newton, and the 
Bigsby medal to Prof W J Sollas, FRS , the balance 
of the proceeds of the Wollaston fund to Mr J G Good- 
Schild, that of the Murchison fund to Mr G J Wilhams , 
and that of the Lyell fund toMiss C A Raisin and Mr A N 
Leeds = The following ıs the hst of officers and council elected 
at the meeting —President W H Hudleston, F R S. Vice- 
Presidents Sir A Gerke, FRS, G. J Hmde, Prof J 
W Judd, FRS, H Woodward, F R Sẹ Secretanes J E 
Mar, FRS, J J H Teall, FRS Foreign Secretary J 
W Huke, FRS Treasurer Prof T Wailtshire, Prof J. 
F Blake, Prof T G Bonney, FRS, R Etheridge, FRS, 
Sir A Geike, FRS, Prof A H Green, ERS, Alfred 
Harker, H Hicks, FRS, G J Hmde, T V Holmes, W 
H Hudleston, FRS, J W Hulke, FRS, Prof J W 
Judd, FRS, R Lydekker, Lieut -General C A McMahon, 
J E Marr, FRS, H W Monckton, Clement Reid, F Rut- 
ley, J J H Teall, FRS, Prof T. Wiltshire, Rev H H 
Winwood, H Woodward, ERS, H B Woodward The 
presidential address dealt with some recent work of the Geolo- 
gical Society, the subjects ranging over a period of six or seven 
years These embraced Pleistocene geology, theories ın connec- 
tion with Glaciation, Tertiary, Cretaceous, Jurassic, and Permo- 
Triassic geology It further mentions that the number of papers 
on Pleistocene geology has been. very considerable, and many of 
them relate to the south east and the south of England , those 
relating to Central England and South Wales were fewer in 
number, whilst the north had furnished but few papers The 
great memoir on the Westleton Beds had provided much mat- 
erial for consideration , that portion relating to the Southern 
Dnift being especially interesting Reference was made to a 
paper on Pleistocene succession in the Trent basin as forming a 
fitting introduction to the fascinating problems connected with 
the North Wales border on the one side and with Flamborough 
Head on the other From Scotland notice was taken of some 
supplementary remarks on the paralled roads of Glen Roy. 
Speculation as to the evidence of a palmozoic ice age, 
the date and duration of the Pleistocene glacial period, 
and a notice on misconceptions regarding the evidence of 
former glacial periods were also discussed The Tertiary 
Geology of the I ondon and Hampshire basins was considered, 
more especially in relation to the Upper Eocene, or 
Bartons, and their probable equivalents ın West Surrey 
Under this heading, also, comes the Geology of Barbados, 
since the oceanic deposits in that island were held to be of late 
Tertiary age These interesting discoveries were reviewed 
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at some length, and the results compared with tables in the 
recently issued ‘‘ Challenger Reports”? In Upper Cretaceous 
Geology the phosphatic depostts at Ciply and Taplow were 
noticed, and also the inmgportant correlations of the “basement- 
beds ın Norfolk, Lincolnshire, and East Yorkshue The Lower 
Cretaceous beds at Speeton next passed upder review, more 
especially in connection with their somewhat difficult palagon- 
tology and possible equivalents in Eastern Europe It then went 
on to state that our knowledge of the Upper Jw@ssics of the 
East of England had of late years received considerable addi- 
tions and important correlations between our Upper Jurassics 
generally, and their equivalent on the Jura had been effected, 
that the inferio: Oolite and the Lias boundary had come in for 
their share of attention, whilst a determmede attempt had been 
made to refer a portion of the red rocks of South Devon to the 
Permian s 
PARIS 


Academy of Sciences, February 13 —M deLacaze-Duthiers 
m the chair —On an invagiant number in the theory of algtbraic 
surfaces, by M Emule Picard —Study of the Cañon Diablo 
meteorite, by M Henr: Mossan The composition of the 
meteouite 1s very variable from point to pomt In the fragments 
examined the percentage of iron varied from 91 09 to 95 06, 
and that of nickel fron? 1.08 toe 705 Diamonds were also 
found, both tiansparent and blac, and a brown form of carbon 
of feeble density The largest diamond measured o 7mm by 
o3mm It had a yellow tint and a rough surface, and was 
transparent to hght —On the meteoric iron of Cañon Diablo, 
by M C Friedel A small quantity of a silver-white fragile 
compound occurring in the meteorite in the forn of plates dis- 
seminated through the nickeliferous iron and accompanied by 
schreibersite, was isolated, and 1's composition found to corre- 
spond to the probable formula FeS The mixtures of ordinary 
carbon, graphite, and diamond were found chiefly associated 
with nodules of yellow troilite —On the presence of giaphite, 
carbonado, and microscopic diamonds in the blue earth of the 
Cape, by M Henri Moissan After repeated and lengthy treat-* 
ment with boiling sulphuric and hydrofluorie acids, 250 gr of 
blue earth left a residue weighing only 0094 mgr Ire this 
residue brilliant hexagonal crystals of graphite were found, 
giving rise, when treated with potassium chlorate, to a graphitic 
oxide of a colour pasging from green to yellow Another species 
of graphite was also isolated which, when tieated with H,SO, 
at 200° C , swelled up considerably and dissolved Its artifcral 
preparation will be described in a subsequent paper The por- 
tions of the residue unaffected by potassium chlorate and heavier 
than methylene 1odide (density 3 4) comprised an amber- 
coloured mass, black diamonds, microscopic true diamonds, 
and small transparent crystals in form of elongated prisms, 
which did not burn in oxygen and were not fluorescent 
in violet light The first, which contains a large proportion 
ofiron, and the last, which contains silica, can be de- 
stroyed by treatment with fused potassium bisulphate and 
then with hydrofluoric and sulphuric acids The blue earth, 
which was taken from the Old de Beers Mine, thus contained 
all the carbon compounds found in the non matrix employed for 
their artificial production —The clasmatocytes, the fixed cellules 
of the connective tissue, and the pus giobules, by M L Ranvier 
In an inflamed tissue the clasmatocytes and leucocytes are the 
only ones which give rise to purulent globules, the latter being, 
in fact, mortified lymphatic cellules —Glycosic expenditure 
attendant upon nutritive movement ın hyperglycemia and hypo- 
glycemia brought about experimentally , consequences bearing 
upon the immediate cause of diabetes and other deviations of 

ycemic function, by MM A Chauveau and Kaufmann ~~ 
Gheetvations of Holmes’s comet made with the eguatorzal 
coudé(o 32 m ) of the Lyon Observatory, by M G Le Cadet — 
On an expheıt form of the addition formulze of the most general 
hyperelliptic functions, by M F de Salvert —On the laws of 
reciprocity and the sub-groups of the arithmetical group, by 
M X Stouff—Experments on overflowed weirs, by M 
Bazın —On the fringes of caustics, by M J Macé de Lépinay 
—On a phenomenon of apparent reflection at the surface of the 
clouds, by M C Maltézos —On the electric figures produced 
at the surface of crystallised bodies, by M Paul Jannetaz If 
the face of a crystal be covered with matter consisting of hght 
and small grains, such as lycopodium seed or talc powder, and 
an electric discharge passed into the face through a point out- 
side it, certain figures are formed, many of which were investi- 
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gaed by Wiedemann and Senarmont Very regular ellipses 
were obtamed by M Jannetaz by passing a series of discharges 
from an electrostatic machine or an induction coil The orien- 
tation of the major axes of the ellipses was obærved for a large, 
number of minerals In most cases this axis was perpendicular 
to the direction of maximum conductivity for heat In the case 
ofa well-defined single cleavage, such as that of mica, talc, a 
block of wood, the cut edge of a book, or a schistose rock, the 
major axis was perpendicular to the plane of cleavage The 
point need not touch the plate 
plate ofgypsum strewn with lycopodium powder, and charged 
from beneath Positive and negative sparks show the same 
effect —-Action of temperature on the rotatory power of liquids, 
by M Albert Colson —Density of mtwogen dioxide, by M A - 
feduc -Considerations on the genesis of the diamond, by M 

J Werth —On the chlorine derivatives of the propylammes, 
the benzylamines, aniline and paratoluidine, by M A Berg — 
On dipropylcyanamide and dipropylearbodumide, by M F 
Chancel®—6urvival after section ¢f the two vagi nerves, by M 


‘eC Vanlair*—On the internal pericycle, by M Léon Flot —On 


as modification to be apphed to the cohstruction of bottles 
designed to collect specimens of deep waters, by M J Thoulet 

The compressibility of water 1s such that ore litre, collected at 
a depth of 8000 m below sea-level, would expand by 35 cc 

when the bottle was opened at the surface, Such bottles may 
therefore be constructed of thin sheet copper or other metal 
allowing an expansion of thirty-five parts ın 10,000 —Lanes of 
structure in the Winnebago County meteorite and some others, 
by Mr H A Newton —On a meteorite observed at Newhaven 
(Connecticut), by Mr H A Newton 
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MODERN OPTICS AND THE MICROSCOPE 


The Microscope its Construction and Management In- 

e’ cluding Technique, Photomicrography, and the past 
and future of the Microscope By Dr Henri van 
Heurck, &c English edition re-edited and augmented 
by the author from the fourth French edition, and trans- 
lated by Wynne E Baxter, F RMS,FGS (Londone 
Crosby Lockwood and Son, 1893 ) 


HIS is a handsome, even a luxurious, book Itis 
beautifully printed en highly-finished paper, and 
with a margin ample enough to satisfy the most exacting 
connoisseur The fllustrat.ons are clearly produced, the 
binding 1s admirable, and after a careful comparison with 
the last French edition, we de not hesitate to say that 
the translation 1s as felicitous as it 1s accurate 
Its author has aimed apparently at an elementary 
treatise on the micioscope, which 1s nevertheless intended 
to cover almost the entire field involved in its history, 
production, and use The difficulties of such a task are 
nota few To be elementary and thoroughly popular up 
to a limit, very sharply defined, and then to lead on those 
who choose to follow into the deeper aspects of this many- 
sidagl subject, 1s at once practicaland natural The optics 
of the modern microscope are the possession of the 
specialist Abbe himself has failed to make them ac- 
cessible to and understanded by any but those education- 
ally equipped Hence the constant misunderstanding of 
the fundamental principles ot the Diffraction Theory and 
its related applications so frequently manifest even where 
the subject 1s supposed to be more or less familiar 
As might have been readily supposed, the author of 
this treatise has given evidence of skill ın the presentation 
of the main points of elementary optics, it 1s, however, 
clearness and conciseness, not o1iginality, that is to be 
noticed The illustrations are those famihar to English 
text-books, for the last quarter of a century, and the 
diffraction theory has in no way been simplified to the 
reader of an elementary treatise by that most efficient of 
all elementary modes of imparting ideas on more or less 
abstruse subjects, viz carefully devised and well explained 
diagrams 
Considering the object of this treatise, viz the imparta- 
tion of knowledge to those not mathematically prepared to 


follow ıt ın that direction, by giving a céncise, clear, and | 


comprehensive view of the meaning and application of the 
diffraction theory of microscopic vision, the transition 
from the first to the second chapter will be so abrupt and 
unlinked as to leave the elementary reader practically in 
the dark The chapter on “ The Theory of Microscopic 
Vision” is unexceptional so far as ıt goes It cannot be 
other, ıt 1s Prof Abbe’s , but in a treatise claiming to 
maintain its elementary character more completely than 
any other similar work which covers so wide a range this 
1s surely not enough 

- The diffiaction theory of vision 1s introduced to tht 
tyro with no explanation of what diffraction 1s, and with 
no illustration of its action until he 1s plunged 272 medras res 
in Abbe’s application of it to the profoundly important 
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and inestimably valuable theory ftself The‘ elementary” 
character of thisis at least questionable Beyond this 
that most gmp ortant factor in the diffraction theory im its 
practical application, Numerical Aperture, 1s wholly with- 
out explanation, gave such as arises from its technical 
intreduction and employment, but there are few points 
on which it gs more important fhat an elementary student 
should,be more clearly instructed, and there are few that 
lend themselves more to efficient diagrammatic presenta- 
tion In the same relation ıt may be noted that the very 
essential formula, sin «—expressing the general relation 
discoveredgby Abbe between the pencil of light admitted 
into the front of the objective, and that emerging from the 
back lens of the same, which ıs such that the ratio of the 
semi-diameter of the emergent pencil to the focal length 
of the objective could be expressed by the sine of half the 
aggle of aperture (x) multiplied by the refractive index of 
the medium (z) in front of the objective or z sm z—but 
this is a German mathematical formula , and its English 
equivalent is p sin $, and although the German form of 
symbol 1s employed in England, and thoroughly under- 
stood by mathematicians, those who are entering for the 
first time upon a study of this difficult subject, and there- 
fore unaccustomed to the mathematical formule em- 
ployed, might readily fall into confuston, seeing that the 
“elementary” source of their information leaves them 
withoug a hint on the subject 

Another serious defect, as we believe, in this “ ele- 
mentary” presentation of the diffraction theory of 
microscopic vision is the absence of an easy explanation 
of the photometrical equivalent of different apertures 
Certainly it 15 not of the essence of the problem, but it 1s 
just one of those pomts which ın a very marked and ın- 
structive manner illustrate the mef&nmg and value of 
numerical aperture as such, and for elementary 
exposition this must be of impoitance Thus, f two 
circles be taken to represent the backs of two objectives 
of the same power but of different apertures, and the 
radius of one be twice that of the other, then each radius 
will represent the angle z sin y But because the areas 
of these circles are to each other in the proportion of the 
squares of their radu, it follows that if each radius be 
designated by # sin x, the area of the lesser circle will be 
to the area of the greater circle as the square of the radius 
of the former 1s to the square of the radius of the latter 
Hence the area of the greater circle will be four times as 
great as that of the lesser, which teaches that since the 
numerical aperture of one objective 1s twice as great as 
that of another its illuminating power will be four times 
as great—a most important incidental and explanatory 
vatson @étre for great N A 

In this connection we notice what 1s certainly not 
easily explicable as an exposition of the details of Abbe’s 
great theory On page 56 of "“ The Microscope” Dr 
Van Heurck almost incidentally states the very important 
fact that “ Prof Abbe has satisfactorily established the 
fact that a certain relation must exist between magni- 
fication and angular (*) aperture” Thisis undoubtedly 
one of the most important demonstrations of the theory 
Great numerical apeitures have proved of untold value 
to the competent student of minute details, by opening 
up Structures that meré amplification must have left for 
evel impenetrable But that does not annul the import- 
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ance of small apertue§. Low amplifications are as 
useful in their owndepartment as high ones, and to put 
great apertures to lower magnifying powei$ than such 
magnifying power w@rrants 1s to sin against the elemen- 
tary principles of the Abbe theory of vision And on 
the other hand, wide apertures can never be utilised unless 
there 1s a concurrent and su table linear amplification of 
the image which is competent to exhibit to the eye the 
smallest dimensions which are by optical law within the 
reach of such apertures 

Thus it follows that great amplificatign will be useless 
with small apertures If the power be deficient the 
aperture will not avail, if the aperture be wanting 
nothing is gained by high power The law 1s, “ Employ 
the full aperture suitable to the power used” In Abbe’s 
words, “A proper ecoffomy of aperture 1s of equal ım- 
portance with economy of power”? 

Taking these facts, then, which are apparently recog- 
nised by Dr Van Heugck, it 1s very remarkable to find on 
page 49, ina discussion of the “screw threads” orgaugesem- 
ployed by the makers of microscopes,that the general value 
of the English gauge is admitted, but it 1s added, “ The 
English thread is not, however, all that we have to say on 
this matter In America the American thread is also 
employed, which 1s considerably greater, and admits the 
use of lenses witha much larger diameter, and thus offers 
certain advantages In the first place, the larger the 
lens the easier ıt 1s to make, and consequently the real 


curvatures approach closer to the calculated curvatures * 


then the larger the lens the more luminous rays it admits, 
and this in photography is not to be despised ” è 

To our judgment this statement 1s a contradiction of 
the admission made on page 49, quoted above 

The enlargement of the screw for the purpose of 
putting m large: back lenses to objective combinations 
was first mooted in America in 1879,? when “Mr 
Bullock urged the desirability of adopting a uniform 
objective screw of larger size than the Society screw now 
in use (1879), as being essential to the efficacy of low 
power lenses of high angle” 

This “ American gauge” was subsequently introduced 
ana known as the “ Butterfield gauge of screw for 
objectives ” 3 

Now, we must remember the date of the introduction 
of this large gauge for objectives, and its relation to the 
mtroduction of the apochromatic system of lenses We 
must further remember that the purpose of its adoption 
was to permit the introduction of larger back lenses than 
the Society gauge would suffer into an objective com- 
bination This meant giving relatively great apertures 
to lower powers But this, carried beyond a certain 
hmt, violated a fundamental law of Abbe’s theory 4 
Now it 1s said that these larger lenses are easier to 
make (') and approach more nearly to the calculated 
curves But in truth objectives with wide apertures 
which are low powers, and must therefore have large 
backs, are most difficult lenses to produce It was, in 
fact, to escape the difficulty of giving lower powers larger 
angles that opticians of the firs: 1ank always designated 
their objectives as of lower magnifying power than they 


1J RMS, ser u vol u p 304 
operan, Naturalist vol xu p 6o 
3J R S, ser u valı p 301 

4 Ihid, ral u p 204 


NO. 1218, VOL. 47} 











reglly were They m fact made a 2rdsajd,ata ,yths, 
a yhthsad, ała, and soon 

Since Butterfield’s gauge was introduced, long before 
the days of apochiomatism, that ıs when “our ‘ignorance 
allowed us to ovei-aperture our low magnifying powers, 
if, was tolerable, becquse ıt was evidence of experi- 
mental effort to improve the capacity of our lenses 
But to day wth the society screw we are easily provided « 
with a geries beginning with a 1 inch objective of 3, and 
adinch objective of 65 N A, and we may venture to 
think that these are the highest | ratios of aperture to | 
power that will be accomplished® for many a day, and” 
therefore the highest ratios allowable by the Abbe theory 
of vision, which we now know, at least in this point, to 
be an egupciation of the established laws of optics 

Moreover, ziese lenses are really difficult to make, with 
their back lenses easily placed within *the diameter cf the 
Society screw <A high ratio of aperture to power always 
involves great expense in production , and therefore we 
find that the dow-grtced oil 1mmersiogs of this imme- 
diate time are „ths and {ths, not objectives of low mag- 
aifying power, and for this reason only 

Since then the Society screw 1s sufficient’ for more 
than double the apertures shown by Abbe to be in swt- 
able ratio to the lower powers, we find it more than diffi- 
cult to account for the teaching in a treatise intended to 
be essentially elementary, that the Butterfield screw 
gauge for objectives provides conditions which “ offer 
certain advantages,” when the supreme object of this 
part of the book is to enunciate fully the nature and 
qualities of oil immersion achromatic, and especially 
apochromatic, object glasses, by which we can get larger 
apertures wnh the society screw than in the old days of 
Butterfield’s gauge could be got by the use of abnormal 
backs to objectives We find also that “ penetrating 
power” 1s referred to in passing as one of the properties 
of object glasses (p 56), but since the diffraction theory 
of microscopic vision 1s associated with a special inter- 
pretation of what this means, and since it 1s to Prof 
Abbe that we are indebted for placing this hitherto 
obscure matter on a sound, scientific basis, it,ssomewhat 
d sappoints the reader to find no allusion whatever to the 
valuable work done on this subject, nor any elementary 
endeavour to explain the gieat truth that the actual 
depth of vision must always be the exact sum of the 
accommodation depth of the eye and the focal depth of 
the objective But there are few matters of more prac- 
tical importance or that lend themselves more to simple 
exposition . 

In a treatise purporting to be essentially for the 
beginner we confess to disappointment concerning the 
instructions as to the “choice of a microscope” What 
is needed 1s that the tyro should know the esseztzals of 
the mstrument, the points ın it that are of indispensable 
importance, and a clear account of the manner in which 
these may—by the untnitiated—be seen to be of inferior 
or acceptable workmanship The reader is not even m- 
formed that ın so important a matter as the fine 
adjustment there 1s a different value to be attached to 
Several entirely different methods by which this function 
of the microscope 1s performed The bar and lever 
movement, essentially the best ın principle and practice, 
is only referred to as existing, in the index, which 1s thus 
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made to serve as a kind of glossary , and even more rẹ- 
markable ıs the fact that the patent lever fine adjustment 
of Swift and Son, the only fine adjustment which, in our 
judgment, "makes the “Jackson Model” microscope 
(which Dr Van Heurck evidently affects) at alla practic- | 
able instrument, is treated in the same way So indeed 
is Campbell’s differential screw , and the highest com- 
sendation 1s given to the form adopted ın the author’s 
own model No doubt ın its present form it 1s gleved 
of many defects incident to the form of fine adjustment 
to which it belongs, but it must be remembered that we 
are told that each of the divisions of the milled head ob 
this fine adjustment corresponds to the ,3lyyth of a mih- 
metre Yet the screw which gives this fine result has to 
lift the whole “body” of the instrument In the lever 
fine adjustments only a nose-piece 1s lifted, haveng an in- l 
considerable weight? and producing ın practice no friction, 
and to this the objective ıs attached , 1t certainly appears 
but reasonable, as ıt has proved in practice to workeis who 
have employed the several methods for continuous years, 
that the “ wear and tear” upon so fine a screw to which 
such heavy work 1s given does not contribute to perma- 
nent steadiness, or in constant work, to continued | 
accuracy 

In fact, after careful study of the microscope special- ; 
ised im this treatise, it is difficult to discover anything 
really new or distinctive in it save the bringing of the 
finesdjustment pinion of the sub-stage above the level 
of the principal stage The value of this may be variously 
assessed, but it has the plain disadvantage of preventing 
the complete rotation of the principal stage , and ıt may 
be doubted if it has any advantage which will compensate 
for this 

There ıs httle, if anything, to enable the reader to 
distinguish as to the practical value of one form of stand 
as compared with another, and yet there can be no 
greater divergence in form than that between the 
Continental stand on the one hand with its dead 
weight to produce steadiness, and the two English 
models known as the Ross and Jackson models respec- 
tively on the other What distinguishes them, in what 
either of them has superiority over» the other, and 
wherein in any of them what 1s essential to a first-rate 
working microscope, 1s nowhere discussed 

It 1s true that the models of many makers are presented 
and beautifully punted, but many of these are not 
printed in these pages as revealing essential differences 
important for the reader to observe, but they are placed 
amongst others simply as the productions, with slight 
variations, of the same instruments by different makers 
We cannot but believe that 1f some plain directions had 
been given as to the essentials of a good microscope, and 
the principal models passed in review showing their con- 
formity or otherwise to these requirements, the “ elemen- 
tary” object of the book would have been more fully 
accomplished, and the tyro more fully aided in the 
“ choice of a microscope ” 

Dr Van Heurck has shown his practical knowledge of 
the microscope as a manipulator in many ways, in this 
book, but perhaps this is nowhere more fully seen than uf 
his full appreciation of the condenser as an indispensable 
instrument in bringing out the finest optical possibilities 
of the most perfectly constructed object glasses His 
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book may be said to be alofie amongst continental 
treatises on the microscope in this reepect It has been 
by very tard steps that the continental makers, or the 
continental mucroscoptsts, have I®arned to appreciate 
the immense importance of a condenser in causing 
optyal combinations to give their highest results It is 
but recently that so leading a firm as Zeiss has yielded on 
this point and produced condensers The first was chro- 
matic, “and, as a consequence, proportionately unsatis- 
factory Then came the most useful achromatic form of 
Abbe But we are glad to observe that Van Heurck re- 
cognises that the afochromatzc immersion condenser of 
Powell “ıs the most perfect condenser which exists at 
present” (p 85) Its inevitable that with apochromatic 
objectives it should be We cannot possibly see how 
the splendid objectives on apoclfromatic principles can 
giye their finest results unless they are illuminated by an 
apparatus which 1s not only as perfect in workmanship, 
but of as great a numerical aperture, and with as complete 
corrections as the objective which 1s collecting the light 
and forming the image of the object the condenser 1s 
illuminating 

And for this reason, while we admit fully that the plate 
of photo micrographs produced im this and other volumes 
by the very exceptional skill of Dr Van Heurck with the 
most remarkable object glass which the manipulative 
skill of man has yet produced, viz the 25 mm _ with 
NA 163, 1s a monument to his manipulative ability, we 
gtill contend that he worked under difficulties of no small 
importance The only condenser provided for this lens 
by the great firm which produce it, 1s one which of 
necessity has a flant front, but 1s as wholly uncorrected as 
the glasses used by Hooke or Bonanni! 

Now if it be important to use ar’apochromatic coñ- 
denser at all, how much more important to use ıt on such 
a lens, with such an aperture and such exquisitely refined 
corrections This objective has never yet had its best 
power revealed, because its illumination has been always 
a counteraction of its own refinements 

We are surprised that in manipulation the tyro ts re- 
commended in this treatise to focus dows upon the object 
first, of course with great care, and then to find the 
actual focal point by withdrawing the tube by either 
coarse or fine adjustment A far more elegant and safe 
method 1s certainly adopted, and we doubt the preference 
expressed for daylight as the best constant source of 
ulumination It ıs uncertain and always variable and 
more refractory than the edge of a good lamp-flame, 
unless we need a monochromatic ray from a sunbeam 

At the close of the book there 1s a communication 
which had appeared before in the Journ Roy Micro 
Soc, fiom Dr S Czapski, which gives a suggestion for 
the possible enlargement of the practical N A of homo- 
geneous object-glasses, which makes an advance to 20 
possible without the employment of the dense fint and 
highly refractive media needed by the lens spoken of 
above In fact ıt ıs plain that true monochromatic light 
may increasea NA of I 40 to175 

There is a chapter on photomicrography which has 
the value that ıs inevitable, coming as ıt does from one of 
the most practised and efficient workers, still it can 
hardly be expected to be exhaustive, and every practical 
photomicrographer has, and adopts as most perfect, his 
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own methods, and as hore will ever become photo- 
micrographers whô have not some mgenyty and en- 
thusiasm, 1t 1s only needful that they be set to work, and 
they will undoubtedly find zžerr own “ best methods ” 
This treatise 1s too general to expect fgom ıt more than 
useful and suggestive hints cn the subject of the prepara- 
tion and mounting of objecas , and the same may be said 
as to the history of the microscope, which 1s nevertheless 
given in an interesting and useful manner The book 
will undoubtedly attract many readers, and it will afford 
help to many who aie seeking it, bus we respectfully 
doubt whether it will enable the elementarye reader to 
fully follow the diffraction taeory of microscopic vision, 
so as to be able to understand its application to the wide 
range of subjects supposed to be dealt with from, that 
point of view by this sumptuous treatise. 
5 W H DALLINGER e 





A UNIVERSITY EXTENSION MANUAL 


The Earths History an Introduction to Modern Geology 
By R D Roberts, M A (Camb), D Sc (Lond) With 
Coloured Maps and Illustrations (London John 
Murray, 1893 ) 


HIS ıs not a large book, and a slightly less ambitious 
title might have been more appropriate Certainly ıt 
is an intioduction to the study of modern geology rather 
than a history of the earth, for the latter is regarded frome 
a limited point of view But from the page preceding the 
frontispiece ıt appears that the volume 1s one of a series 
of ‘University Extension Manuals” It partakes, there- 
fore, of the advantages and disadvantages of this method 
of disseminating knowledge 
The topics treated by Dr Roberts are the progress of 
geological thought the beginnings of the earth’s history 
the modifications of its surface due to forces destructive 
and reproductive the movements of its crust, including 
the action of volcanoes Finally he deals with the 
formation of rock masses, and attempts to give—though 
of necessity this subject 1s very imperfectly treated—some 
idea of the evolution of the Eritish Islands 
The materials employed by the author are not generally 
novel, for one text-book must draw from much the same 
storehouse as another, but Dr Roberts has a lucid and 
pleasant method of statement, gained no doubt by his ex- 
perience in the lecture room One point, however, though 
it relates to a well-worn subject, will be fresh to most 
readers In speaking of the submergence of the so-called 
Temple of Serapis at Puzzuoli, Dr Roberts cites a passage 
from the Acts of Peter and Paul, an apocryphal booklet, 
to which attention was drawn a few months since by Mr 
Thomson (Geol Mag, 1892, 282) This states that 
Pontioh (Puteoh, now Puzzuol) was submerged as a 
punishment for the martyidom of Dioscurus “They all 
see that city Pontioh sunk inte the sea shore about one 
fathom, and there ıt 1s unto th.s day for a remembrance 
under the sea” On which passage Dr Roberts observes 
that when the Acts was written, “ Puzzuoli was under 
water, and had been so for so long a time that the memory 
of the actual events had been lost and replaced by the 
tradition recorded in the Acts’ At first sight this, as he 
says, seems 1n favour of the submergence having occurred 
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“between the third and fifth centuries, and probably 
earper than the fourth” 

This passage certainly makes it piobable that the sub- 
mergence began at a rather early time, but, it is no easy 
matter to fix the date of any passage in these Acts 
Parts of the book are believed to be as old as the second 
century, while others are not earlier than the fifth century. 
The book, also, was not of Western but of Eastern® 
origin $ Had the book been written in Italy then, not- 
withstanding its other absurdities, some weight might be 
attached to a topographical referenge , but these, as it was, 
fompiled at a distance, and by obviously ignorant people, 
seriously impair its credit It 1s also needful to show 
that this story forms part of the later recensions and ts not 
merely founded on some vague¢radition of change of level 

èin the neighbourhood In any case, „Dr Roberts seems 
tô go a little too far in saying “this would allow about 
ten centuries, during which the marble columns were 
under water exposed to the action of the living molluscs ” 
Hardly so , this tradition at most would aot take us beyond 
the first submergence, that indicated by the brackish 
water deposit at the base of the pillars Over this came 
an irregular mass of volcanic ash, which was covered by 
a calcareous tufa, in places full four feet thick The 
former, of course, may have accumulated in a few hours, 
but the latter must indicate a considerable time The 
temple, also, must have been in complete ruin before the 
showers of ashes fell—which also would require time # So 
that Dr Roberts perhaps would have done better to have 
adhered to the more cautious statement in Mr Thomson’s 
letter, and not claimed quite so long a period for the 
maximum submergence 

Within the limits, which the necessities of the case 
impose, the book 1s well conceived and well executed . 
though we cannot help doubting the wisdom of encourag- 
ing,by manuals necessarily partial and incomplete,students. 
to imagine that they have really mastered a subject, at 
any rate, ıt should be frankly admitted that this, however 
useful and interesting, 1s not education 





OUR BOOK SHELF 


The Health Officer’s Pocket-Book By E F Willoughby, 
MD, DPH (London Crosby Lockwood and 
Son, 1893) 


THIS 1s a work the object of which 1s to provide a port- 
able and well-bound book of reference, to which the 
health officer may turn at any moment for most of the 
facts, formule, and data required in his daily practice , 
and while one cannot give unqualified assent to Dı Wil- 
loughby’s contention that such a book 1s indispensable, 
one ıs prepared to acknowledge that ıt may prove to be 
useful It 1s not easy, however, to conceive the conditions 
under which a health officer 1s called upon to take action 
or to give advice, at a moment’s notice, upon points so 
remote from the routine practice of his duties that he will 
ever find it necessary to carry about, for consultation, a 
pocket-book of abstruse sanitary facts and formule and 
legal enactments If such a work ıs indispensable, 
the author would have done well to restrict its bulki- 
ness somewhat, and more especially since he could 
have achieved this by the omission of a great deal of 
matter which 1s, on the face of it, foreign to the pul pose 
ofthe book Toinstance such —The parts which mitro- 
genous and non-nitrogenous food stuffs playin the animal 
economy , the origin and nature of cyclones , a quantity 
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of discursive material upon vital statistics , and a hosteof 
elementary hygienic facts with which every senitarian 1s 
conversant,—are none of them points it can ever be neces- 
sary for the health officer to cairy about with him for hasty 
reference ° 

The most useful sections, and those which most justify 
the mozzf of the book, are the following —-Those whieh 
deal with mathematical problems, and set forth useful 

ealgebraical and trigonometrical formule, together with a 
few logarithm tables , that upon demography apd vital 
statistics , and the serviceable abstract of sanitary law, 
in which corresponding or similar sections of the Public 

- Health Act, 1875, and the Public Health (London) Act, 
1891, are considered side by side ° 

There ts very little in the book which ıs not correct and 
up to date, save that which refers to the subject of water 
analysis This contains many errors, and, gynce the 
utility of its introduction 1$ very questionable, ft 15 1egret- 
able that ıt mars tke all-round accuracy of the work 
this section Dr Willoughby gives several results of Its 
own analyses, and those who are familiar with the 
subject will find ther experiences much at variance with 
the writer's 

In what he calls a typical sample of vazz-water he 
found 063 grains per gallon of nitrates as HNO,, and 
o114 and 0172 parts per milion of “ammonia” and 
“albuminoid ammonia” respectively , ın rever-water at 
Latchford he found no nitrates, not even a fraction of a 
part per million, and the “ammonia” and “ albuminoid- 
ammonia ” were o 08 and o 16 (parts per million) respect- 
ively Loch Katrine water is, moreover, credited (and 
Wanklyn ıs quoted as the authority) with o 008 parts 
pe®muillion of “ albuminoid-ammonia,” and with o 004 of 
“ammonia ,” and the former ıs said to correspond to 
© 0056 grains per gallon ! 

While unquestionably the work contains some material 
which will make ıt useful to the health-officer, the health 
student will find much in it which he may peruse with 
advantage 





Engler’s Botamsche Jahrbucher fur Systematik, Pflanzen- 
geschichte und Pflanzengeograplze (Leipng W 
Engelmann ) 


Since Dr A Engler’s appointment to the post of 
Director of the Berlin Botanical Garden and Museum, 
this periodical has become the organ of the very active 
staff of botanists of that establishment, and the com- 
paratively recent German colonial policy has revived 
the interest ın systematic and ecenomic botany, to 
which it ıs devoted chiefly Vols xv and xvi 
are bemg published concurrently This publica- 
tion 18 partly devoted to original work and partly to a 
review of contemporary botanical literature The fifteenth 
volume is largely taken up by contiibutions to the 
flora of tropical Africa, in the form of an elaboration by 
varlous botanists of the extensive collections made by 
numerous German travellers Quite a host of new species 
are described, but, truth to say, nothing very remarkable 
in new generic types Hybophrynium is a new genus of 
Seitaminez, near Trachyphrynzum, with which it was 
generically associated by Bentham and Hooke: , and the 
Aroidez, elaborated by Engler himself, include two or 
three new genera Pseudohydrosmeis characterised by a 
large, almost truncate spathe and a spadix without any 
terminal naked continuation 

Dr J Urban, who has been for some years engaged 
in collecting materials for a general flora of the West 
Indies, contributes “ Additamenta ad Cognitionem Flor 
Indiz Occidentahs,” a critical work, both from a 
botanical and a literary standpoint No new genera are 
described 

One of the most interesting articles in the sixteenth 
volume is by Dr O Warburg, on the mountain plants of 
Kaiser Wilhelm’s-Land, New Gunea The collection of 
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plants dealt with consisted of* only fifty-three species, 
whereof thirty-two were supposed to .be endemic, though 
the matendl of a few was insufficient for description 
Two neW genera are describeg, namely, Hel/wegza 
pulchra, a pretty scitamineous plant, and Zoelleria, a 
singular boraggieous plant, described as having ten 
nu¢lets in the place of the usual four! Among the new 
species arg five rhododendrogs, and the most noteworthy 
feature of the collection was the absence of essentially 
AustrAlian types 

Another paper of general interest ıs Dr Kranzlin’s 
" Beitrage zu einer Monographie der Gattung Habenaria,” 
excluding Platauthera, united with AHadenarza by some 
botanists,@47 species are described , and they are spread 
over nearly the whole arta inhabited by orchids 

Dr Carl Bolle’s “ Botanische Ruckblicke auf die Inseln 
Lanzarote und Fuertaventura” 1s a pleasantly written 
essay on the indigenous and cyJtivated plants of these 
islands The “Jahrbucher” contain many other valu- 
able articles WBH 


Descriptive Geometry Models for the use of Students in 
Schools and Colleges Designed*by T Jones, MIME 
(Moss Side, Manchester ) 


THE models are six in number They are intended to 
show a hne (1) by its projections, (2) by its traces, the 
inchnation of an oblique plane (3) to the vertical plane, 
(4) to the horizontal plane , and to determine the angle 
(5) between two intersecting lines (6) between two planes 
They are accompanied by hints for fixing and studying 
the models, and with a useful list of problems suggested 
as exercises for students The clearness of the explana- 
tions, the simplicity of the constructive apparatus, and 
|, the compactness of the arrangements (all being contamed 
ma handy cardboard box) commend Mr Jones’s work 
to students of solid geometry 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opimrons ex- 
pressed by his correspondents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thts or any other part of NATURE 
No notice 1s taken of anonymous communications ] 


Lion-Tiger Hybrids 


I HAVE read Dr Ball's account of this subject in the issue of 
NATURE for February 23, 1893, and beg leave to call attention 
to the fact that the University of Cambridge possesses the 
skeleton and the stuffed skin of an adult hybrid between a lion 
and a tigress I am able to supply the followmg information 
(which I have verified so far as ıt was possible) with regard to 
this specimen from a contemporary MS , entitled ‘‘ Notice of 
the Lion-tiger which died in Cambridge, March 1833,” by J B 
Melson, then an Undergraduate at Trimtty College This MS 
no doubt contams the substance of a paper by Mr Melson, 
which was communicated by Dr Haviland to the Cambridge 
Philosophical Society, May 6, 1833 The paper was unfortu- 
nately not printed in the Transactions of the Soctety 

The Cambridge specimen, like those mentioned by Dr Ball, 
was procured from the menagerie of Mr Atkins It was about 
six years old, and for some time previous to its death had been 
affected with paralysis of its hind quarters, arising probably 
from a distortion of the lower thoracic region of the vertebral 
column [which ts still a marked feature of the actual skeleton] 
Although inferior in size to either of its parents, the animal 
appeared to have attained its full dimensions ‘The shape of 
the head resembled that of the father (the lion), whilst the form 
of the body was more similar to that of the tigress The body 
was faintly striped, while the prevailing shade was “‘ of a dingy 
lion colour”? The anımal had neither a mane nor a tuft at the 
end of its tal 

The specimen was a female, and Mr Melson states that ‘all 
the individuals of this hybrid race have as yet been females ” 
The orifice of the vagina was smaller than ın the tigress , and 
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the uterus was “‘ merely rudimentary and nothing more than a 
membranous tube terfninating in the two fallopian tubes” The 
ovaries were normal in appearance, though very mych smaller 
than those of the full-grown loness or tigress 

The extreme lengtn of the shull, from the end of the occipital 
crest to the end of the pramaxille, of the specimen now in the 
Cambudge Museum, is 290 mm , the distance between ahe 
foramen magnum and the end of the præmaxıllæ 1s 235 mm , 
and the extreme zygomatic br@adthis 190 mm = Te ascend:ng 
process of the maxilla ends at a pomt 3 mm im fronsof the 
posterior end of the nasal bones, and has a somewhat rounded 
termmation In these characters the skull of the hybrid re- 
sembles that of the lion muca more closely than that of the 





tiger F HARMER 
University Museum of Zoology, Gambridge, 
February 27 
Travelling of Roots é 


THE mode in which roots travel in pursuit of food (mois- 
ture) ıs often remarkable Innumerable instances have bean 
published But I think the imclosed is one of the most 
striking which I have come across “lhe specimen hindly sent 
to the Kew Museum by “he vicar of Petersham 1s most extra- 
ordinary The roots seem to have behaved more like the 
mycelium of a fungus than an ordinary axial structure 

W T THISELTON DYER 

Royal Gardens, Kew, Feb 24 


Memorandum by the Ree W H Oxley, Vicar of Petersham, 
dated February 16, 1893 

Roots of a Wistaria from the dining-room of Eden House, 
Ham, just demolished 

The root entered the room by a very small chink in the side 
of the window, near the ceiling, and on removing the paper, 
which had not been disturbed for many years, from the walls (of 
the room about 14ft square) the whole of the plaster beneathe 
the paper was found covered witna fine netwogk of roots spread- 
ing all round the room ‘The specimen is about aa of 
the whole roots and the stem where it entered the room ere 
was not the faimtest appearance of anything of the sort on the 
surface of the wall paper to give rise to the suspicion of these 
roots being there, and the room was continually inhabited, with 
fires, &c 


I The Flight of Birds. 


WITH reference to an extract from Sezence on the flight of 
birds, which appeared ın your ‘‘ Notes” of February 16, I agree 
with the writer of that extract that the rapidity with which the 
generality of birds travel is often considerably over-estimated. 

Some few months ago, whilst crossing, by G W R express, 
the moors of Bridgewater Level m Somerset, a couple of 
turtle doves rose at a distance of about eighty yards from the 
train, and flew for a considerable distance in a hne nearly 
parallel withthe rails ` 

I observed them with much interest, for I wished to have 
some comparison of their power of flight with that of some 
“homing” pigeons in my possession, and perceived that they 
were being slowly overtaken They must have flown fairly 
parallel with the line of rails for at least 500 yards, and finally 
bore away northward We must have been travelling at about 
forty miles an hour at the time, so that them speed would have 
been a little less than that I was the more surprised at this as 
lhad had ‘‘ homing” pigeons, trained by myself, which, on a 
clear, calm day, had flown from the Quantock Hulls to Taunton 
(a distance of seven miles) in less than eight minutes—a quite 
superior rate of flight, which, however, I do not think they 
would continue fora long distance The Columbacei generally 
may be considered good flyers, the turtle, however, I believe 
from observation to be somewhat below the average standard of 
excellence It certainly cannot be compared with the Passenger 
Pigeon of America, which has frequently been killed in the 
neighbourhood of New York with Carolina nice still undigested 
in its crop—having probably accomphshed a journey of between 
300 and 400 miles in about six hours, giving the high record of 
sixty miles an hour for sıx hoursin succession My own impres- 
sion 1s that there 1s a great difference in the speeds of various 
orders and tribes of birds I have repeatedly observed the 
fieldfare, which 1s a fairly strong flyer, overtaken by trains of 
which I have been an occupant, and which could not have been 
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trfvelling more than forty miles an hour On the other hand, 
I hgve witnessed the pursuit of a wood-pigeon or cushat by 
a hawk, in which both birds exhibited powers of flight which 
might seem incredible to persons unobservant of natere In this, 
instance I shou'd have estimated the speed of thé pigeon, which 
was straiming every muscle to reach the shelter of a belt of tim- 
ber, to be about sixty myes an hour, whilst that of the hawk, 
which flew with httle effort, could not I think have been less 
than eighty, during the brief period that they were within my | 
sight I should be glad to hear from any of your correspondents 
their onion as to the rapidity of flight in the Raptores 
(British) HERBERT WITHING1ON 
Taunton, February 22 


Sarea aa e 
The Niagara Spray Clouds 


I Do not renember having seen anywhere a reference to the 
i fact that the spray clouds of Niagara exhibit an ice bow in clea 
| frosty wather ° 
« I had an*opportunity last week of seeng a very fine complete 
bew, the inner one, the outer being absen 
' There was no trace of the mock suns or of the bands of white 
| light usually present, though I have seen ice bows without the 
latter, I have never seen one before without any trace of mock 
! suns , these are generally accounted for by supposing the pres- 
ence of hexagonal ice psms T would suggest the inference 
that the ice crystals in the Niagara spray clouds are not prisms 
but rhombs Cuas A Carus-WILSON 
McGill University, Montreal, February 6 ` 


British New Guinea 


In NATURE (vol xlvu p 345) Mr H O Forbes 
has a lenient review of Mr J P Thomson’s ‘British New 
Guinea,” ın whicn he reproduces a figure of four natives » In 
the original they aie called ‘‘ native mountameers” (p 95) As 
a matter of fact only the two central men are mountaineers , the 
two outermost being coast natives who acted as decoys to induce 
the timid highlanders to submit to being photograpbed Mr 
Thomson has a reprehensible habit of inserting figures which, 
while they ulus‘rate the contiguous text, really belong to a 
different part of British New Guinea than that there dealt 
with I fancy Mr Forbes has been deceived mm this respect, for 
the last figure which appears in the review 1s entitled by Mr 
Thomson ‘‘ Native Ornaments” (p 120), and, though occurring 
in his description of the Fly River district, represent, if I am 
not mistaken, Papuan Gulf natives, most probably Motu- 
Motuans ALFRED C Happon 


I QUITE agree with Prof Haddon’s :emarks above, which you 
have been good enongh to submit to me, with regard to the 
mountaineers of the interior of New Guinea They enter into 
details which, in an already over-long review, I had no space 
for There ıs no doubt about the right hand figure (p 346) 
, bemg xot a mountaineer I was less confident about the man 
on the left hand The zwo central figures recall to me perfectly 
the people of Uburukara, of whom I took photographs in 1886, 
the plates of which were ruined during my disastrous march down 
the Goldie, and ıt was they who specially attracted my attention 
With regard to the “ Fly River” natives, I have never had the 
| fortune to see any of them, but I certainly took the central iguie 

to be one, while ramarking to myself the likeness of the right- 
hand man to a Motuan—to men with whom he could be matched 
| m any village indeed between the Gulf and Kerepunu 
| 104, Philbeach Gardens, S W Henry O Forses 





Some Lake Basins in France 

I REGRET that, through some inadvertence on my part, the 
name of the author of the ‘‘ Atlas des Lacs Français,” mentioned 
; m thy letter (p 341) ıs wrongly printed It should be Deje- 
| becque Ina letter received from M Delebecque, he informs 
me that ‘‘ the direction of the arrow onthe map of Lake Léman 
1s not exactly N , but N 7° W” Heinforms me also that the 
curious funnel shaped hole at the northern end of the Lake of 
Annecy, which I suggest may be a submerged swallow hole, 
isthe site of a spring This fact, however, need not be fatal to 
my suggestion, because the changes in level might convert wHat 
was once a swallow-hole into a spring At present water at 
one {ime flows up from the dolinas of the Juhan Alps, at 

, another it drains off down them T G Bonney 
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ON ELECTRIC SPARK PHOTOGRAPHS; ÔR, 

+ PHOTOGRAPHY OF FLYING BULLETS, €c., 

BY THE LIGHT OF THE ELECTRIC SPARK: 
y . I. | 
W/HEN I was honoured by the invitation to deliver this 
lecture I felt some doubt as to my ability to finda 
subject which should be suitable, for there is a prevailing 
‘idea that in addressing the operative classes, it is neces- 
sary to speak only of some practical subject whigh bears 
immediately upon the most important industry of the | 
place in which thé lecture is being delivered ; but it seems 
to me that this is a polite suggestion that the audience 
are unable to be interested by any subject except th&t 
rticular one which occupies them daily. Now though 
am a comparative stranger in Scotland I have heard 
quite enough, and I know quite enough, of the superiority | 
of the education of you, who have the good forfine to live. 
in this the most beautiful half of Great Britain, to be aware’ 


that, as is the case with all highly-educated men, you afte ` 


able to take a keen and genuine interest in many subjects, 

and that I had better choose one to which I have specially 
. devoted myself, if I do not wine expose myself to the 

risk of being corrected. I will ask you therefore in im- 
agination to leave your daily occupation and come with 
me into the physical laboratory, where, by the exercise of 
the art of the experimentalist, problems which might seem 
to be impossible are continually being solved. I wish as an 
experimentalist to present to you an example of experi- 
mental enquiry. 

Let us suppose that for some reason we wish to examine 
carefully and accurately some moving object travelling, if | 
yo® will, at so great a speed that, observed in the ordinary | 





way, it appears as a mere blur, or perhaps at a speed so , 


tremendous that it cannot be seenat all. In suchacase, 
in order to get a clear view of the moving body we may 
either look through an aperture which is only opened for 
a moment as the body passes by, or we may suddenly 
illuminate the object by a flash of light when it is in a 
position in which it may be seen. If in either of these 
cases the hole is open, or the illumination lasts so short a 
time that the object has no time to move appreciably 
while it is in this way brought into view, we get what may 
in ordinary language be called an instantaneous impres- 
sion and the object appears clear, sharp, and at rest. In 
the same way if we wish, with the object of obtain- 
ing a permanent record, to photograph a moving 
body we must either allow the eye of the camera 
to see through a hole for a moment, że. we must 
use a rapid shutter, and many such are well known, or 
we must, keeping the photographic plate exposed and the 
object in the dark, make a flash of light at the right 
time. As before, if the shutter is open or the flash lasts 
so short a time that the object cannot move appreciably 
injthe time, then, if any impression is left atall it will be 
sharp, clear, and the same as if the body were at rest. 
The first method, that of the shutter,,I do not intend 





to speak about to-night, but as, owing to the kindness of 
Mr. F. J. Smith, I have with me the most beautiful ex- 
ample that I have seen of what can be done by this method, 
I thought perhaps I should do well to show it. Mr. Smith 
was in an express train near Taunton, travelling at forty 
miles an hour, and when another express was coming up 
in the opposite direction at sixty miles an hour, że. 
approaching him at one hundred miles an hour, he aimed 
his camera at it and let a shutter of his own construction 
n and shut so quickly that the approaching train was 
pgrpisa sharply. There is a special interest about | 
this photograph ; it shows one of the now extinct broad- | 
gauge engines on the road. However, thisis an examp 
of the method which we shall not consider this evening.” 
YeLecture delivered at the Edinburgh meeting of the British Association by | 
C. V. Boys, F.R.S. 
2 I have heard that a cannon-ball has been photographed by means of a 
rapid-shutter, but I have no direct information on the subject. 
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For our purpose we require what is called instantaneous 
illuminatiop,—a flash of light, It fs of course obvious 
that it depends entirely upon the speed of the object 
and the sharpness required, whether any particular flash 
is instantaneous enough. No flash is absolutely instan- 
taneous, thougisome may last a very short time. 

or instance, a flash of burning magnesium powder 
lasts so skært a time that it may be used for the purpose 


| of portraiture, and while it lasts even the eye itself 


has no time to ghange. The lower part of the 
second slide (Fig. A) is a photograph of the eye of Mr. 











Fic. a. 


Lower part, Upper part. 


Colebrook after he had been some minutes in a 
dark room, taken by the magnesium flash; the upper 
part is the same eye taken in daylight. The pupilis seen 
fully dilated and the eyelid has not had time to come 
down? and so we might reasonably say that the flash was 
instantaneous ; it was for the purpose practically 
instantaneous. Yet when I make this large clock-face 
four feet across revolve at so moderate a speed that 
theeperiphery is only travelling at forty miles an hour and 
illuminate it by a magnesium flash you see no figures or 
marks at all, only a blur. Thus the magnesium flash, 
which for one purpose is practically instantaneous, is, 
tested in this simple way, found to last a longtime. Let 
me now, following Lord Rayleigh, contrast the effect of the 
magnesium flash with that of a powerful electric spark. 
At each spark the clock-face appears brilliantly illu- 
minated and absolutely at rest and clear, and if it were 
not that I could at once illuminate it by ordinary light 
it would be difficult to believe that it was still in motion. 
The electric spark has been often used to produce a 
flash by means of which phenomena have been observed 
which we ordinarily cannot see. For instance, Mr. 
Worthington has in this way seen and drawn the exact 
form of the splash produced by a falling drop of liquid. 
Mr. Chichester Bell, Lord Rayleigh, Mr. F. J. Smith, 
and others have used the illumination produced by an 
electric spark to photograph phenomena which they were 
investigating. I am able to show one of Lord Rayleigh’s, a 
breaking soap-bubble, in which the retreating edge, travel- 
ling something like thirty miles an hour, is seen with all the 
accuracy and sharpness that is possible with a stationary 
object. Mr, F. J. Smith has extended the use of sparks 
for the purpose of physiological enquiry, taking a row of 
photographs on a moving plate at intervals that can 
be arranged to suit the subject, and is thus putting in the 
hands of the much-abused experimental physiologist a 
very powerful weapon of research. I had hoped to show 
one of these series of an untechnical character, to wit, a 
series taken of a cat held by its four legs in an inverted 
position and allowed to drop. The cat, as every one is 
aware, seems to do that which is known to be dynamically 
impossible, namely, on being dropped upside down to turn 
round after being let go and to come down the right way 
up. The process can be followed by means of one of Mr. 
Smith’s multiple spark photographs. However, his cats 
| do not seem to like the experiments, and he has in con- 
| sequence had so much trouble with them that his results, 
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while they are of įnterest, are not, up to the present, 
suitable for exhibition. . 

Let me now return to single spark photographs. We 
have seen that the magnesium flash, which for the 
purpose of portraiture is practically ingtantaneous, yet 
fails to appear so when so moderate & speed as fogty 
miles an hour (and indeed a far lower speed) is used 
for the purpose of examifting it. Is anythng of the 


kind true in the case of the electric spark? Will | 


the spark, by which we saw the clock-face abso- 
lutely sharp, after all fail to give a sharp view 
when tested by a much higher speed? I have taken such 
a spark and attempted (though I knew what the result 
would be) to photograph by ies light the bullet of a 
magazine rifle passing by at the rate of about 2100 feet a 
second, or, what is the same thing, at about 1400 miles an 
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hour ; the result (Fig. 1) shows nota clear sharp bullet but 


a blur ; the spark lasted so long a time that this bullet was*® 


actually able to travel half an inch ot so while the 
illumination lasted. Thus we see, that if we wis® to 
examine bullets, &c., in their flight, any electric spark will 
not necessarily do. We shall have to get a spark which 
while it gives enough light to act on the plate yet lasts so 
short a time that even a rifle bullet cannot move an 
appreciable distance during the time that it is in existence. 

A knowledge of electrical principles enables one to 
modify the electrical apparatus employed to make this 
spark in such a manner that its duration may be greatly 
reduced without, at the same time, a very great sacrifice 
of light; but while this may be done it is important to 
be able to observe how long the spark actually lasts, when 
made by apparatus altered little by little in the proper 
manner. Thedesired information is at once given by the 
revolving mirror. For instance, every one is aware how, 
by a turn of the wrist, one may reflect a beam of sunlight 
froma piece of looking-glass so as to travel up the street 
ata most tremendous velocity ; but suppose that, instead 
of being moved bya mere turn of the wrist, the mirror is 
made to rotate on an axle by mechanical means at an 
enormous speed ; then, just as the rotation is more rapid, 
so will the beam of light travel at a higher speed. In the 
particular case that I am going now to bring before 
your notice, a small mirror of hardened steel was made 
by Mr. Colebrook, the mechanical assistant in the physical 
laboratory at South Kensington, mounted so beautifully 
that it would run at the enormous speed of 1000 turns a 
second (not 1000 a minute) without giving any trouble. 
The light from the spark was focussed by the mirror upon 
a photographic plate. Now if the light were really instant- 
aneous, the image would be as clear and sharp as if 
the mirror were at rest; if, on the other hand, it lasted 
long enough for the image to be carried an appreciable 
distance, then the photograph would show a band of light 
drawn out to this distance. The mirror is now placed on 
the front of the platform, and a beam of electric light is 
focussed by it upon the screen, from which it is distant 
about 20 feet. Now that I turn the mirror slowly, you 
see the spot of light drawn out into a band reaching across 
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the screen, and this is described over and over again as 
the mirror revolves. Letus suppose that the mirror is re- 
volving once a second, then it is easy togshoy that the 
spot of light is travelling at about 250 feet a second. Itis’ 
not difficult therefore to see that if the mirror is revolving 
1Q00 times as fast, the spot of light will traverse the screen 
1000 times as fast also, Że., about 250,000 feet a second, 


or 160,000 miles an hour—a speed which is 200 times as , 


great as that of a Martini-Henry bullet, while such a bullet 
only tr@vels 14 times as fast as an express train. You will 
see, then, that it is not difficult to observe how long a spark 
lasts when its image can be whirled along at such a speed , 
as this. I have now started the @lectro-motor, and the 
mirror is turning more and more rapidly, Now it gives 
a musical note of the same pitch as that given by the 
tuning-fork I am bowing; it is therefore turning “512 
times a Segond. It is now givmg a higher note, ze. it is 
“urning fa$ter and faster, until at last it gives the octave, 
at which time it is turning 1028 turns a second. The 
band of light on the screen is produced by a spot now 
travelling at a still higher speed than that which I have 
just mentioned. I had hoped to have shown with this 
apparatus the actual experiment of drawing out the ap- 
parently instantaneous flash of an electric spark into a 
band of light, but I found that while it was easy to show 
the experiment in a small room, the amount of light was 
not sufficient to be seen in a great room like this. I must 
therefore be content to show one or two of the photo- 
graphs which were taken lately in the physical laboratory 
at South Kensington by two of the students, Mr. Edser 
and Mr. Stansfield, whom I now take the opportunity of 
thanking. The next slide shows the drawn-out band ef a 
particular spark made between magnesium terminals by 
the discharge of a condenser of 2} square feet of window- 
glass, the spark being } fhch long. Below the drawn-out 
band I have drawn a scale of millionths of a second. 
If the spark had been instantaneous it would have ap- 
peared as a fine vertical line. This line, however, has 
been drawn sideways toan extent depending on the dura- 
tion of the spark. The spark, except at theends, is extinct 
in rather less than one-millionth of a second, but the 
ends remain alight like two stars, being drawn out in 
consequence into two lines, which have lasted, as 
measured by the scale, as long as six or seven millionths 
of a second. Such a light is, therefore, seen to last 
when tested with this very powerful instrument so long 
that it seems absurd to call it instantaneous. It lasts too 
long for the purpose of bullet photography. In order to 
get sparks of shorter duration it is necessary to abolish 
the metal magnesium, in spite of the brilliant photo- 
graphic effect of the two ends of the spark between 
knobs of this material, it is well to avoid all easily volatile 
metals, such as brass, because of the zinc that it contains, 
and instead to employ beads of copper or of platinum. In 
the second place, the duration of the spark proper, which 
in the last case was nearly a millionth of a second, can 
be reduced by (1°) reducing the size of the condenser, but 
one must not go too far, as the light is reduced also ; 
(2) by replacing any wire through which the discharge 
may have taken place 
by broad bands of 
copper as short as 
possible, this has the 
further advantage of 
increasing the light; 
and (3) the light may 
be increased without 
much change being 
made in the duration 
by making a second 
gap in the discharge 
circuit, the spark in 
which, however, must be hidden from the plate, Fig. 2 
shows the trail of the best spark for the purpose of bullet 
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photography that I have obtained up to the present. 
In this case the surface of the condenser is *one 
square fpot,eand the discharge is taken through 
“bands of copper about two inches. broad, and not more 
than about four inches long apiece. Extra good con- 
tact is made between these copper bands and the tip- 
foil surface by long radiating tongues of copper-foil 

e SOldered to the end of the copper bands. The knobs are 
platinum, but this seems no better than copper. The 
whole of the light is extinct in less than one-Millionth 
of a second, while the first blaze, which is practically the 

. whole spark, the tail being in comparison of no conse- 
quence, does not last so long as a ten-millionth ofea 
second ; in other words, it lasts so short a time that it 
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bears the same relation to one second that one second 
bears to four months ; or again, a magazine rifle bullet, 
travelling at the enormous speed that is now attined by 


the use of this weapon, cannot go more than® one four? | 


hundredth of an inch in this time. Other sparks of still 
Jess duration were examined, but this was chosen for the 
purpose of photographing bullets.’ 

Now, having obtained a suitable flash of light, I must 
next Show how @#spark may be used for the purpose of 
photographing a bullet in its passage This was first 


done by Prof. E. Mach,? of Prague, whose method is 
illustrated by the diagram Fig. 3. The squares on the 





right-hand side represent certain electrical apparatus by | 
means of which a Leyden jar (J) is charged with elec- 
tricity to such an extent that, while it is unable to make 
two sparks at B and A, it is newertheless able to, 
and at once will, make a spark at B when the second 
gap at A is closed by a bullet or other conductor. 
The dotted lines represent wires through which the dis- 
charge then takes place. The spark at B, magnified | 
by the lens Z in front of it, then fills the field lens L | 
with light, so that the camera K focussed upon the 
spark gap A will then receive an image of the bullet as it 
passes, and thus a photograph is secured. I am able to 
show two of these which Prof. Mach has kindly for- 
warded to me, and what I wish to point out is that in | 
each of these photographs—and this is perhaps the most 
interesting feature which any of these exhibit—there are | 
seen, besides the bullet and the wires which the bullet 
strikes in its journey, certain curious shades, one in ad- 
vance of the bullet and one from the tail, while a trail is 
left behind very like that seen in the wake of a screw 





1 These sparks were made to go off at the time that the mirror was facing 
towards the photographic plate by the employment of the same device as 
that described below in connection with Fig. 4. Ou the axle of the mirror | 
an insulated tail of aluminium was secured, so 2s nearly to bridge a gap it | 
the discharge circuit of an auxiliary jar of small capacity, there being a ga 
common to both circuits. A self-indnetion coil was used instead of the wet 
stving, as being for this purpose preferable. The length ef time that the 
spark lasted was thus measured without taking the electricity round by the 
mirror, which would have been quite sufficient to modify the duration of the 
discharge, and it was easier than making and adjusting a second reflecting 
mirror, which would have answered the same purpose 

2 See NATURE, vol, xlii. p. 2x0. 
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steamer. In fact, the whole atmospheric phenomenon 
accompanyéng the bullet is not unlike that seen on the 
surface of water surrounding and behind a steamship. 
These were seen for the first time, and their visibility by 
this method was, I believe, predicted by Prof. Mach 
befpre he made his first experiment. 

The part that I have played in this matter is after all 
very suboMinate. I have @ttempted to simplify the 
means, and the results which may be obtained by the 
modified method whéch I have devised, are, I believe, in 
some respects—I don’t say in all—clearer and more in- 
structive than those obtained by the more elaborate 
device of Prof. Mach. 

Fig. 4 is a diagram of the apparatus that I have used. 
C is a plate of window- 
glass with a square foot 
of tig-foil on either side. 
This condenser is 
qbarged until its potential 
iS not sufficient to make 
a spark at each of the 
gaps E and E’, though it 5 
would, if either of these c 
were made to conduct, 
immediately cause a 
spark to form at the other. 
cisa Leyden jar of very 
small capacity connected — 
with C by wire, as shown a 
by the continuous lines, ) 
and by string wetted with 
a solution of chloride of | 
calcium, as shown by the 
dotted line. So long as E \ 
the gap at B is*pen this 
litle condenser, which is 
kept at the same potential 
as the large condenser 
by means of the wire and ° 
wet string, is similarly 
unable to make sparks 
both at B and E’, but it | 





at once discharge at E’. | 
Now suppose the bullet | 
to join the wires at B,a | 
minute spark is made at 

B and at E’ by the dis- | 

charge of c, immediately 
C, finding one of its gaps 
E’ in a conducting state, 
discharges at E, making 
a brilliant spark, which 
casts a shadow of the 
bullet, &c.. upon the 
photographic plate P. Though this is simple enough, 
the ends that are gained by this contrivance are not so 
obvious. In the first place the discharge circuit of C, 
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| via E and E’ is made of very short broad bands of 


copper, a form which favours both the brilliancy and the 
shortness of duration of the sparks; further, the double 
gap, of which E’ may be the longer, causes the intensity 
of the light of either spark to be greater than it would be 
if the other one did not exist—in a particular case the light 
of the shorter was increased six or eightfold—at the same 
time the duration is not greatly affected. For this reason 
the spark at E may be made very short, so that the 
shadow is almost as sharp as if the light came froma 
The spark formed at B, which is due to the dis- 
charge of ¢ only, is very feeble, so that it is unable to act 
on the plate, whereas, had the discharge of C been carried 
round by B, the light at this point would hopelessly have 
spoilt the plate, and at the same time the light at E 
would have been feebler and would have lasted longer. 





i a 


The wet string, while it is for the purpose of keeping the 
condenser ¢ charged a perfect conductor, is nevertheless, 
when this discharges gt E’ and B, practically à perfect 
insulator ; if it were replaced by wire then C would also 
wholly or partially discharge itself by B gnd E’. Finally, 
in avoiding all lenses one is free from the considerable 
absorption of the more refrangible rays which sparks pro- 
vide in great abundance, ant which are largel¥ absorbed 
by glass. On the other hand the photograph is £ mere 
shadow, but thisis no drawback, for ehe bullet itself is on 
either system a mere silhouette, whereas the atmospheric 
phenomena are more sharply defined, ang their character 
is more clearly indicated without lenses than § possible 
when they are employed. e 

Fig. 5 is a photograph of the apparatus set up in one 
of the passages in:the Royal College of Science, in 
which the experiments,were made. Itis apparently of 
the rudest possible construction. The rifle seen on the 
left of the figure is of course made to rest freely on sig 
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points,! in order that its position every time it is fired may 
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through these holes is not diffused in any harmful manner, 
The®large box at the back is a case 5 ft. long, filled with 
bran which stops the bullets gently withoutenarking them. 
The little condenser is just below the rectangular pro- 
longation of the photographic box, the large condenser is 
thg vertical square shget seen just to the right. The 
electrical machine used to charge the condensers is seen 
on the table. Itis a very beautiful 12-plate Wimshurst 
machine made by Mr. Wimshurst and presented to the 
Physica? Laboratory. This machine not only works with 

certainty but is so regular in its ‘working that no 
electrometric apparatus is necessagy. All that has to be. 
dene is to count the number of turns of the handle which 

are required to produce the sparks at E and E’ when the 

gap at B is not joined, and to count the number which 

are sufficient to produce a spark at E when the gap at B 

is suddeflg closed. Then if tħe rifle is fired after any 

‘umber of turns between these, but by preference nearer 

thre larger than the smaller number, the potential will be 

right, the spark E, inside'the box, and the spark E’, which 
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be the same. The bullet then traverses precisely the 
same course, so that wires placed in the line between holes 
in two cards made by one shot will be hit by the next. The 
two wires which the bullet joins as it passes by are set up 
in the box seen in the middle of the figure with the lid 
propped up so as to show the interior. The photographic 
plate is on the left-hand side and the spark when made 
is just within the rectangular prolongation on the right- 
hand side. Paper tubes with paper ends are placed 
on each side of the box to allow the bullet to enter and 
leave, and yet not permit any daylight to fall directly 
on the plate. All is black inside, and so the 
small amount of light which does enter the box 

1 Six independent points of support are required for a geometrical clamp. 
In this case a V support near the muzzle supplied two, a V support near the 
breach two more points, the rifle was pressed forwarc untila projection under 
the muzzle rested against the front V, thus allowing freed of recoil, but 
otherwise preventing all uncertainty of position except that due to rotation 
in the V's which is made imp: issible by the sixth poist, thatis, the lower end 


stock resting t a leather covered wooden bracket 
fastened to the same table 's were attached 
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is in sight outside the box, will be let off, and if a 
plate is exposed å photograph will be taken. If by chance 
the E’ spark is not seen then there is no occasion to 
waste the plate, another bullet may be fired after 
resetting the wires and the result will be as good as if one 
shot had not failed. When all is in order a failure of this 
kind is very rare. I also arranged a tube in the side of 
the box with a pocket telescope fixed in it and focussed 
on the wires. Ifa piece of white card or paper is placed 
in the line of vision and so as to be illuminated by a 
spark let off as above described but preferably much 
nearer the card, the bullet will be seen by any one looking 
through the telescope. I took this down, however, at 
once, as the photograph showed more than could ever 
fe seen by the eye. The box seen just to the right of the 
rifle with a coil of wire upon it is the one in which the 
revolving mirror was fixed, and in which the trails’ of 
sparks made near the door at the end of the passage 
were photographed. The apparatus for photographing 
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the bullets was put together and set up by Mr. Barton, a | was put together. It was taken to see if the idea would 
‘student, whose very skilful help in the matter and After- | practically Succeed, merely using for the purpose bits ot 
ke s ? wire and oth@ things to be found 
= in any laboratory, which were set up 
in adark room in less than an hour. 
The first shot was successful, but the 
sharpness of the photograph is not 
what it nfight be, owing to the fact 
that I used, for the sake of the 
brilliant light, a spark taken between 
magnesium terminals. However, the 
bullet is clearly enough defined, as 
are the wires which it has just struck. 
This*is a photograph of a pistol 
bullet travelling only 750 feet a second. 
You will notice that unlike that taken 
by Prof. Magh, which represented a 
shot going at a much higher speed, 
this photograph shows no atmospheric 
phenomena surrounding the bullet. I 
would only add, in connection with 
this photograph, that by some acci- 
dent the wad remained attached to 
the bullet in this case forming the 
enlarged tail. 1 do not know if this 
often happens; it must, if it does, 
seriously disturb the flight of the 
projectile, and introduce an anomaly 
that might not easily be accounted 

Fic. 6. for. 
3 . The next photograph, Fig. 6, shows 
wasds during the experiments I found of very great | a bullet which has just left a Martini-Henry rifle. This 
ue. lis taken with the apparatus in its latest form, and the bullet 
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The first photograph which I am able to show was appears perfectly sharp. There is no sign of any move- 
taken at Christmas, before the apparatus just described | ment whatever in so far as the bullet itself is concerned. 
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But now that we are dealing with a higher speed, namely, 
1295 feet a second, there is evidence of the nfovement of 
the bullet in the form ef a wave of compressed afr in front 
and of other waves at the side of and behind the bullet. 
I shall explain this in a moment, bute! would rather 
first show another photograph, Fig. 7, of a bullet travel- 
ling at a still higher spged, a magazine p'e bullet 
travelling about 2000 feet a second, in which these air 
waves are still more conspicuous, and in which a Zlance 
is sufficient to make it evident that the waves are much 
more inclined to the vertical than in the previous case. 
Now as it may not be evident why these waves of air 
are formed, why their inclination varies with¢éhe speed, 
or why existing they are visible af all, a short explanation 
may not be out of place, more especially as they form the 
most interesting feature in the remaining photographs 
that I have to exhibit, which cannot, as a matter ofefact, 
be properly interpreted without frequent reference to 
them. o 
I would first ask you to examine some still water into 
which a needle held vertically is allowed to dip. If you 
move the needle very slowly not a ripple is formed on 
the surface of the water ; but as the needle is moved 
more quickly at first a speed is reached at which feeble 
waves appear, and then as the speed increases a swallow- 
tail pattern appears, the angle between the two tails be- 
come less as the velocity gets higher- Now in the case 
of water-waves the velocity with which they travel 
depends on the distance between one and the next, and 
for areason into which I must not now enter either very 
long or very short waves travel more quickly thanewaves 
of moderate dimensions. If they are about two-thirds of 


an inch long they travel most slowly—about 9 inches a, 


second. Now so long as the needle is travelling less 
. . p . . . 

quickly than this no disturbance is made; but when this 

speed is exceeded the swallow-tail appears. Supposé, for 


example, the velocity of the needle to be double the mini- 
mum wave velocity for water, če. let the needle move at 18 
inches a second, arfd let it at any moment have arrived 
at the point ż, Fig. 8. 
— 


Then any disturbance, started 





when it was at the point A, must have travelled as far as 
the circle aaa in which Aa is half AJ, similarly for any 
number of points BC, &c., between A and # any dis- 
turbance must have travelled as far as the corresponding 
circles ġġ, cc, &c., the result is that along a pair of lines, 
PL, $M, touching all the circles that could be drawn in 
this way, a wave will be found, and it is clear that as the 
velocity of the point is made greater the successive radii 
Aa Bé, &c., will become in proportion to Afless, the circles 
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will be smaller, and the angle between Lø and Mġ will be-, 
come less, while when the velocity is made less the reverse 
happens, until at last Aa Bå, &c. = Ap BSe&c.pand then, 
when they exceed these quantities no lings L Mf can 
be drawn touching all these circles, there is no wave 
susface which the disturbances from all the successive 
points can conspire to produce, and the consequence is 
there is still water. . 

Now gonsider the case of a bullet moving through the 
air. Here again we are dealing with a case in which a 
wave cannot travel at less than a certain speed which is 
obviously the velocity of sound (i190 feet a second under - 
ofdinary circumstances), but, as in the case of surface 
waves on water, higher speeds are possible when the wave 
is one of very great intensity. The conditions in thatwo 
cases ay therefore very nearly parallel ; if the bullet is 
gravelling gat less than the minimum speed no waves 
should be formed—the pistol bullet as 750 feet a second 
dfd not show any—f the bullet istravelling at higherspeeds 
than 1100 feet a second waves should be formed which 
should include a sharper angle as the speed is made to 
increase. This was found to be so ig the case of the 
Martini-Henry and the magazine rifle bullet, 

The curved form of the wave near the apex is due to the 
fact that when itis very intense, when the compression is 
very great, the velocity of travel is greater and, immediately 
in front of the bullet, the air is compressed to so great an 
exent that the wave at this part can travel at the speed of 
the bullet itself, 

The reason why the waves should be visible at all is 
not difficult to follow. Consider a shell of compressed 
air though which rays of light from a point are mad@to 
traverse. These rays travel in straight lines, except where 
they meet a medium of different density, and the denser 
this is and the more nearly they meet this at a grazing 
incicence the more they will be bent towards the perpendi- 
cular. In comparison with water or glass a layer of com- 
pressed air has very little refractive power, and so rays 
which strike the shell anywhere except at the extreme 
edge are practically uninfluenced in their course and 
strike the plate practically in the same place that they 
would do if the shell of compressed air had not been 





Fic. 9. 


traversed. But those rays ad, ad, Fig. 9, which strike the 
shell of air almost tangentially are bent inwards slightly at 
6 and again at ¢, having traversed what is equivalent to a 
wide angle prism, and strike the plate at z, leaving the place 
@, where they would have gone had they not been refracted, 
dark ; moreover at ¢ they meet other rays which have been 
hardly at all refracted since they have passed actually 
into the shell and out again, and therefore z is doubly 
illuminated. The consequence is that a wave or shell of 
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` . 
compressed air gives rise to an image on the plate, in 
which there 1s a dark lne and a hight hne within it 

«Simularly* a Wave of rarefaction must produce a light 
lne with a dark one within ıt? An examination of the 
photograph Fig 7 will make ıt evident that not only is the 
head wave a wave of compresspon, but the wave, whach 
starts from the end of a kind of vena contracta behind the 

* bullet, is also a wave of compression It 1s a curious fact 
which requires explanation that the head and tal waves 
are not parallel to one another,and they do not show any 
sign that they would become parallel if they were continued 

* indefinitely This can only be due to either the tail of 
the bullet travelling considerably faster than the head,®r 
to the actual velocity of propagation of the tail wave being 
less than that of the head wave The effect observed 1s 
true and 1s not optical, being neither due to the yefractive 
effect of the outer shell disturbing rays which are 
tangential to the yener shell, nor to an effect of perspective, 
for though the projection of a cone from a point upor a 
plane is only seen of the proper angle, when the per- 
pendicular, dropped from the point upon the plane,passes 
through the vertgx of the cone, yet when, as inthe case 
of Fig 11, where ıt passes within both cones, and more 
within the outer one than the inner one, the effect 1s to 
make the projections of both of a greater obtuseness, and 
of the outer one to a greater extent than the inner one, 
nevertheless an examination of the amount of this effect 
of perspective made by Mr Barton showed that the 
distortion was not sufficient to be noticeable, as the 
difference in the acuteness of the cones certainly is 


- {To be continued ) 





NOTES 


ADMISSION to the Croonian Lecture, which Prof Virchow, 
as we have already announced, is to deliver before the Royal 
Society at 4 30 pm on the 16th inst , will be by ticket, which 
may be obtained from the assistant secretary by introduction of 
a Fellow of the Society 


THERE will be widespread regiet at the announcement which 
we now make that the distinguished geologist, Prof K A 
Lossen, of Berlin, died there on the 24th ult He had been 
ailing for some time, and suffered severely before he entered 
into his rest In spite of the deafness, which necessarily re- 
stricted his mtercourse with men of science, he had formed a 
wide circle of friends who learned to appreciate the simplicity, 
candour, and gemtality of his character, while at the same time 
they came to respect and admire more and more his wide range 
of knowledge, and that marvellous and apparently intuitive per- 
ception of the true characters of rocks which made him probably 
the best field-petrographer in Germany 


WE have received news of the death of Cav Giuseppe 
Antonio Pasquale, for many years professor of botany in the 
University of Naples, and director of the botamc garden Prof 
Pasquale was the author of numerous articles on botany and 
cognate subjects His earhest works of which we have 
cognisance were on the flora of Capri (1840), and the flora of 
Vesuvius (1842) In 1869 he published a more complete 
* Flora Vesuviana, confronte con quella dell’ isola di Capri” 
He appears to have been appointed to the post of director of 
the Naples Botanic Garden in 1866, and the following year he 


z It may be worth while to point out that the dark and hight lines are, and 
ought to be, parallel to one another as soon as they are so far away from the 
Shadow of the bullet as to be practically straight lines For if the thickness 
ofthe shell 1s divided up into a series of elements the ray passing through 
any one of these will meet witha refractive medium, which 1s less effective 
as the diameter of the part of the shell considered 1s greater, while the 
refractive angles of the elementary prisms become inclined more so as to 
compensate for the diminished density 
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published a catalogue of the plants culfivated there, together 
with a bnieftustory of the garden 


THE German Government has “established a biological 
Institute on hg island of Helgoland, and has appointed 
Da Kuckuck its botanıcal director 


PROF SØ@HWEINFURTH landal at Port Said on January 7, 
for anexpedition into Upper Egypt which ıs intended to extend 
over several months Dr D Riva, who accompanied Schwein- 
furth on his last journey, has undertaken an expedition to 
Eastern Africa in,the vicinity of the river Giuba 


THE mo$s herbarium of Dr Rehmann and the Hepatice- 
herbarium of Dr Gottsche have passed into the possession of 
the Botanical Museum of Berlin, the Botanical Museum of the 
Uniyersity of Vienna has acquired the moss-herbarrum of 
Hoppe, andthe Botanical Institute of the German University 
et Prague the greater part of the valuable library of Prof 
Willkomm 


THE Reale Istituto Veneto di Scienze, lettere ed artı proposes 
the following prize subjects —(1) A lithological, mineralo- 
gical, and chemical investigation of the rocky, sandy, eatthy, 
and saline materials brought down under various conditions by 
one of the chief rivers of Venetia from the Alpime valleys, and 
deposited at various distances from the base of the Alps to the 
sea (prize, 3000 lire, date December 31, 1893) (2) A com- 
pendium of the history of mathematics, with a mathematical 
chrestomathy containing extracts from mathematical works of 
antiquity, the middle ages, the renaissance, and recent times 
down to Gauss (indicating in each case the reason for mtroduc- 
ing the extracts), (prize and date the same) Papers may be 
written in Italiah, Latın, French, German, or English, and are 
to Be sent ın to the secretary with motto and sealed packet 





Sir ANDREW BARCLAY WALKER, who died on Monday, did 
much to promote intellectual hfe in Liverpool The University 
College of that city has good reason to remember him a» one of 
its most generous benefactors He assumed the entire pecuniary 
responsibility for the erection of the Walker engineering labora- 
tories, which cost about £20,000 


MR O M EDWARDS, who was appointed to investigate the 
various conditions which have to be taken into account in con- 
nection with the proposal for the establishment of a Welsh 
University, has completed his mquiries and forwarded his re- 
port to the Vice-President of the Committee of Conneil on 
Education <A writerin the Umversity Correspondent says the 
report 1s practically a pamphlet of about eighteen octavo pages, 
containing a short account of the origin and progress of the 
educational movement in Wales, and intended to supplement 
the information already possessed by the Department of Educa- 
tion on this head It contains a succinct epitome of the various 
schemes proposed—the Shrewsbury Charter, the proposals of 
Dr Roberts and Prof Evans, gives the state of efficiency of 
Lampeter and the three Welsh colleges , contrasts them with 
those at Leeds and Manchester , and points out how far, more 
or less, the Welsh institutions are prepared and adapted, in 
point of staff, students, accommodation, and appliances, to 
receive similar powers 


THE Municipal Council of Paris has been giving names to 
some new streets, and changing those by which various old streets 
have Intherto been known The names selected for use are for 
the most part those of illustrious Frenchmen, and ıt 1s significant 
that among them aie some well-known men of science The 
Rue du Battoir, for instance, 1s henceforth to be called the Rue 
Quatrefages, ın memory of the famous anthropologist, and the 
Rue Claude-Vellefaux becomes the Rue Charles-Robin, in 

| memory of the great physician A new street is called after 
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Ernest Renan This "is only one of mary indications of the re- 
spect in which science 1s heldin France We stall, probably 
have to wait some tıme? before it 1s decided by the municipal 
authorities of London that streets shall be known by the names, 


say, of Darwin and Joule . 


THE atmospheric disturbance referred to ın our ast issue as 
ciossing this country on Tuesday, Febzuary 21, reachgd the 
English Channel on the following day , afterwards its progress 
eastwards was unusually slow, and north-west winds belonging 
to the rear of the disturbance were experienced Frost occurred 
during the night of the 22nd m many parts, and tgwards the 
close of last week the daily maxim@ fell below 40°, except in 
the extreme west and south-west, while in the midland counties 
frost continued throughout the day, and hail and snow occurred 
m many places After a temporary improvement in the South 
and south-east districts on Saturday, a deep depression reached 
our south-west coasts from the Atlantic, causing strong gales of 
Sunday, and very severe snowstorms in Scotland, with heavy 
rain in other parts of the ¢ountry, the fall exceeding an inch and 
a quarter on the north-east coast By Sunday evening the dis- 
turbance had reached the north-east of England, where the 
barometer had fallen to 28 6 mches, this depression was pre- 
ceded by severe frost m Scotland, the m.nimum temperature 
recorded at Nairn being as low as 11° On Monday a north- 
westerly gale was blowing in Scotland, accompanied by 
snow, and on the same day a new depression arrived over 
the south-west of England, accompanied with further Peavy 
rainfall ın the southern half of the kingdom, and strong “winds 
and gales in the English Channel , frost also occurred in many 
parts After these gales had subsided, the weather still remained 
m a very disturbed and unsettled conditzon* The Weebly 
Weather Report issued on February 25 showed that the 
temperature for that week was generally I° to 2° below the 
mean in Great Britain, ¢ and 3° to 4° below in Ireland , also that 
the rainfall was much in excess of the average in the southern 
and eastern parts of England 


THE Report of the Meteorological Council for the year ending 
March 31, 1892, Just presented to Parliament, reviews the work 
of the office under four heads (1) Ocean Meteorology The 
charts for the Red Sea were in an advanced state, and the extrac- 
tion of data for the current charts of the Atlantic, Pacific, and 
Indian Oceans, and of data referrmg to the southern ocean, 
was being actively carried on In this branch of the work the 
supply of instruments to ships 1s supplemented by the supplies 
to remote stations, when favourable opportunities occur (2) 
Weather Telegraphy and Forecasts An important station has 
been established at the North Foreland, and the work generally 
im this branch continues to imcrease, both the Daily and 
Weekly Weather Reports have been extended and improved 
Weather forecasts are prepared three times daily , the total 
percentage of success ofthe 8h 30m pm forecasts which appear 
in the morning newspapers was ĝo, being 2 lower than 1n 1890- 
91 The results were best in England south, and worst m 
Scotland west The percentage of success of the forecasts 
issued during haymaking was 89 per cent Although these fore- 
casts are issued solely for the benefit of farmers, the Agricultural 
Department does not at present aid m their dissemination 
(3) Land Meteorology of the British Isles. Under this head are 
included all observatories, anemograph stations, and volunteer 
stations, necessary for the study of the pertodic variations of the 
meteorological elements, and of climatology Among the pub- 
lications we may specially mention the ‘‘ Harmonic Analysis of 
the Hourly Observations at British Observatories,” which 1s 
probably the first systematic publication of the description that 
has hitherto been brought out by any ofthe established meteoro- 
logical institutions (4) Miscellaneous 
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This head gives an 


. t 
account of the various researches now m hand, among which 


are Included investigations relating to rainfall, sunshine, 
fog, &c It also contains particulars relatin8 to the work, 
done in cataloguing books and pamphlets, and also a classified 
summary of expenditure A special note contains an account 
f*the anemometer comparisons carried out by Mr W H 
Dines, with the aid of a grant from the Council ° 


THE Meteorological Council have just issued a summary of 
the Weekly Weather Report, 1892, containing, among much 
other information of importance to agricultural and hygienic 


meteorology, an appendix showing the rafnfail’and mean tempera- ° 


ture for the 27 years 1866 to 1892, for each of the 12 districts 
mto which the United Kingdom ıs divided for the purpose of 
weather forecasts The values show that the average 1ainfall 
for the Whdle of the British Islands is 349 inches, ın the 
Wheat-producing districts the average fall for the year 1s 28 2 
inches, while for the grazing, &c, districts it 1s 41 6 inches 

The wettest district ıs the west of Scotland, where the average 
annual rainfall 1s 45 5 inches, and the driest 1s the east of Eng- 
land, where the average amount 1s 25 8 inches = The values for 
the year 1892 varied considerably in different localities , the 
wettest district during the year was the north of Scotland, 
where the fall was 5 6 inches in excess of the average, while in 
the south west of England the deficiency was 12 51nches As 
regards temperature, the average for the whole area for the 27 
years (omitting the Channel Islands) was 48° 4, and the mean 
difference of temperature between the wheat-producing and 
grazing districts scarcely amounted to a degree The average 
value for the whole area during 1892 was 1° 6 below the mean 

for the 27 years, there was a deficiency in every district durmd 
that year, the greatest amount being 2° 3.1m the east of Scot- 
land, and the least, 0° g ın the south of England, ın fact, it 
was the coldest year experienced since 1879 


AN electrical actinometer was used by Messrs Elster and 
Gettel, of Wolfenbuttel, in their measurements of the sun’s 
ultraviolet radiation The instrument, as described in iVrede- 
mann's Annalen, was based upon the action of ultraviolet light 
in accelerating the dissipation of an electric charge from a 
cathode of amalgamated zinc By exposing a plate of the 
metal to the light from a stream of sparks from an induction 
coil at various distances, and determining the dissipation of a 
negative charge imparted to it, this was proved to be a linear 
function of the light imtensity In its portable form the mstru- 
ment consists of a cylinder which can be directed towards the 
sun, and into which a charged sphere of amalgamated zinc 1s 
introduced by means of an insulating handle The fall of 
potential during a few seconds’ exposure 1s determined by means 
of an Exner electroscope Messrs Elster and Geitel have 
made observations for each month in the year, and found the 
ultraviolet radiation to exhibit an inverse relation to atmo- 
spheric electricity Comparisons were also made of the results 
at various heights above the sea-level, the stations being the 
summit of the Sonnblick (3100 m ), Kolm-Saigurn, in the 
adjoining valley (1600 m }, and Wolfenbuttel (80m) It was 
found that 40 per cent of perpendicular ultraviolet rays from 
space reached the level of Sonnblick, 23 percent of these were 
absorbed before reaching the next station, and only 47 per cent. 
of the remainder arrived at the level of Wolfenbuttel 


TEN years ago there was some correspondence in NAluURE 
on thé subject of snow-rollers The phenomenon does not seem 
to occur very often, so that some mterest attaches to a communi- 
cation in Sczence (February 3), describing an instance noted last 
year at Milledgeville, Ohio Mr W S Ford says that on the 


i 


morning of January 30, 1892, the clean level fields surrounding~ 


that town were covered with balls of snow, varying 1n size from ~ 


three to five inches long and from one to two inches wide. 


U 
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Wheat-fields and meadows abounded with these balls, and sùg- 
gested, at first sight, that a troop of school-boys had been having 
2 battle with the snow Two fields, of thirty acres each, that 
came under Mr Ford’s observation (one a new sown wheat- 
field and the other a meadow) were literally covered with these 
“snow rollers,” there being at least*soo on the acre Road- 
sides and lots contained a few, and he noticed them on house- 

* tops and straw-ricks On close investigation, he found the balls 
to be uniformly hght and fragile, so that to lift one andepreserve 
its form was impossible Some were oblong, some almost 

„Spherical, while others resembled a tea-cup or small bowl 
There were no tracks behind them, or, if these had been made, 
the falling snow had obliterated them The accompanying 
weather conditions were as follows ~The ground had been 
covered with snow for three weeks A crust had formed on the 
top, thick and firm enough in places to bear up a peyson This, 
thawed a little during the afternoon of the 29th The ensuing 
night was warm, the mercury registering 40° F By ten o'clock 
a brisk wind was blowing, which increased in velocity, and soon 
the snow began to fall in large, moist flakes The morning 
showed that about # half-inch had fallen on the crust, and on 
this lay the balls The phenomenon was reported from several 
places ın the vicinity, chiefly in the Fayette County, and from 
Clinton County, which adioins it on the west, but nowhere did 
the rollers extend uninterruptedly over any great area 


In November last, according to a writer in the Journal of the 
Straits Branch of the Royal Asiatic Society, there was in Singa- 
pore one of the largest specimens of the Mias or Orang-Utan 
ever captured , ıt was a male, and probably of the species known 
as Sima satyrus, Linn, or the Mias Pappan of the Dyaks 
The animal was captured in Borneo, and nought by a native 
dealer in Singapore, who eventually sold hım to a German 
ship’s captain, by whom he has been, itis believed, taken to 
Germany As far as the writer could judge, his height must 
have been close on 4 feet 5 inches The cage in which he was 
confined was 4 feet 2 inches or thereabouts in height, and he 
could easily touch the top of it with his head without standing 
erect His face was immensely broad, the cheeks being fiat- 
tened out sideways into a sort of disc The hair was long 
{about 4 inches) and thick and of a bnght red colour, and he 
had a distinct short pointed beard The eyes were dark brown 


{ A WRITER who signs himself ‘ Tutuila” contributes to the 
/ current number of the Journal of the Polynesian Society some 
" mterestmg notes on the races known as the Tokelaus, or Line 
Islanders, called by themselves the Kai-n-Abara, which means 
“people of our land” The Ka n-Abara inhabit all 
the islands of the Grlbert Group, Nanumea, and Nanumanga 
in the Ellice Group, and Banapa or Ocean Island They are 
apparently of the Micronesian type, but although they have 
long straight hair, and are more of a copper colour than brown, 
they are not pure Micronesian They are infelligent, can reason 
inductively, are brave, having a very respectable share of 
courage, and are extremely pugnacious, both sexes fighting hke 
fiends on the least provocation In every township there is a 
large house called ‘‘ maneabau,” ın which the members of each 
family of ‘‘aomata” or ‘gentry ” have a certain space allotted 
,tothem All the social government is carried on in this house, 
and everything of a public nature is discussed init Decision 
,1s given by general vote, the majority carrying their point. 
i The older and wealthier landowners have most mfluence 
where there are no nobles, but do not seem to have more votes 
than any one else A woman can vote and speak as well as a 
man, and in general the women decide the question, unless tt 
| cie of war against another island 


—Mr A J CHITTY records in the new number of the Znto- 
mologist’s Monthly Magazine that m the neighbourhood of Forres, 
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Morayshıre, where he spent sıx weeks last autumn, he found 
that Coleoptera were very abundant He captured specimens 
of a goo® many species new to the district, and one or two 
which had not, he believes, been recorded before from Scot- 
land e 


4 LIST of the Batrachia m the Indian Museum, by W L 
Sclater, habeen issued by the t@ustees of the institution The 
arrangement and nomenclature are formed on Mr Boulenger's 
work in the British Museum catalogues, and: the Reptiles and 
Batrachia in the “Fauna of British India” seres 


AN interesting paper on the were-wolf in Latm hterature, 
by Kirby Smith, 1s printed in the new number of the 
Johns Hopkins University Circulars The were-wolf 1s a per- 
son who, either from a gift inborn or from the proper use of 
certam magic arts of which he hag learned the secret, can 
change himself into a wolf of unusual size and ferocity , or, 
farthermore, the transformation may be unavoidable, owing to 
the curse or charm of some outside power, and not to be got rid 
of until a fixed period has elapsed or various conditions, 
more or less difficult, have been complied with Such enchant- 
ments are common in the folk-lore of all nations, but, on 
Roman ground, they do not appear in connection with the were- 
wolf story Mr Smith mentions the were-wolf story 
told by Petronius, who describes how the companion of the 
freedman Niceros took off his clothes, and, becoming a wolf, 
began to howl and took to the woods Niceros tried to pick up 
the clothes, but found they had all turned to stone The wolf 
was wSunded ın the neck with a spear, and afterwards Niceros 
found his comrade in bed, while his neck was being dressed by 
a doctor Here the transformation is attributed to a power bora 
in the person, and Mr Smith thinks that this may be the 
neafest approach to the orginal form of the superstition, be- 
cause ‘*among savages, these modern types of early humanity, 
just such stories are more or less common" The other class of 
Roman were-wolf storres—those in Which the change ıs 
effected by means of a charm—simply form one of a large num- 
ber of different transformations, the theory and methods of all 
bemg practically the same 


We have received the first part of the new Cont editions from 
the Botanwal Laboratory of the Oniversity of Pennsylvania 
It contains papersby Dr J T Rothrock on a monstrous speci- 
men of Rudbeckia Atita, and on a nascent vatiety of Brunella 
vuigaris, by Dr J M Macfarlane, contributions to the history 
of Diıonea museipula, by Mr J W Harshberger on an 
abnormal development of the inflorescence of Dionæa , by Mr 
H Trimble on Mangrove tannin, by Dr W P Wilson on 
Epigaa 1 epens, and on the movements of the leaves of Me/slotus 


alba 


THE paper by Dı Macfarlane on Dionzea ts of great interest 
and confirms the statement previously made by him that, to 
produce closure of the leaf, two distinct stimuli are required, 
which may be communicated to the same hair, or to different 
hairs on the same half, or to hairs on opposite halves of the leaf 
He regards the leaf, previous to secretion, as in a state of tetanic 
contraction, resulting from a series of stimuli, which may either 
be partially or entirely mechanical, thermal, luminous, chemical, 
orelectric The so-called “hars” are not true hairs, but em- 
ergences, and their structure 1s described in detail Hach consists 
of three distinct 1egions, the joint, the base, and the shaft 
While previous observations, such as those of Darwin and Prof 
Burdon Sanderson, have been made on plants of Dionzea under 
abnormal conditions of cultivation, Macfarlane’s are especially 
valuable as having been made on the plant in its native condition 3 
and this 1s also the case with those of Mr Bashford Dean, con- 
tributed to the Transactions of the New York Academy of 
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Sciences Mr Dean states that there is a marked difference in METALLIC uranium was prepared with great difficulty, and 


the irritabihty of different leaves, that the leaves ysually fail in 
capturing the larger and more active insects , that ewen small 
msects constantly escape , and that the leaf repeatedly closes on 
morganic and vegetable obyects è 


Mr W Savie Kents book on “The Great Barner 
Reef of Australia” will be re@ly for publication before the end 
of the present month It will include a series of photographic 
views of coral reefs of various constructian from several selected 
localities, with similar and also coloured ulustrations and 
descriptions of the living corolla, coral-pglyps, and other 
marine organisms commonly associated on the reefs Mean- 
while, Messrs W H Allen and Cò , who are to publish the 
book, have issued enlarged and very beautiful copies of some 
of the principal illustrations These are intended for the use 
of museums, colleges, anf natural history societies, and will 
certainly be highly appreciated wherever they may happen tg 
be introduced 


A TRANSLATION of Pref Weismann’s ‘Das Keimplasma, ’ 
recently reviewed in NATURE, has been issued in ‘‘ The Con- 
temporary Science Series” (Walter Scott) The translators 
are Prof W N Parker and Harriet Ronnfeldt, who have done 
ther work carefully In the preface Prof Parker explains 
that ın the case of special technical terms which have no recog- 
nised English equivalents he has added the German words in 
brackets the first me they are used He has had the great 
advantage of being able to consult Prof Weismann personally 
with regard to many of the more difficult passages $ 


THE County Council of Northumberland has issued a valuable 
pamphlet, by Dr W Somerville, giving an agcount of experi- 
ments made last season throughout Northumberland with a giew 
of gaining practical information regarding some points connected 
with the economic manming of the turnip crop 


Messrs Mrtavet AND Co have added to their “ U niver- 
sity Extension Series” a volume on ‘The Mechanics of 
Daily Life,” by V P Sells The author makes no attempt at 
the mathematical treatment generally adopted, but seeks rather 
to use the subject ‘fas a means of scientific training, and as an 
illustration of the method of examining nature by reasoning 
and experiment ” 


MESSRS CASSELL AND Co are publishing in monthly parts 
a new issue of Dr Robert Brown's ‘Our Earth and its 
Story,” with many coloured plates, maps, and upwards of 7oo 
illustrations 


Two important papers upon the ready preparation of large 
quantities of the more refractory metals by means of the electric 
furnace are contributed by M Moissan to the current number of 
the Comptes Rendus The ‘electric furnace” 1s simply a small 
furnace constructed of lime, so arranged that ıt can be intensely 
heated by a very powerful electric arc A quantity of magnesia, 
which M Mossan finds to be perfectly stable even at this high 
temperature, 1s first placed in the cavity of the furnace, and 
upon this the crucible of retort-carbon containing a mixture of 
powdered carbon and the metallic oxide to be reduced When 
the metal-is volatile a current of hydrogen 1s passed through the 
furnace, and the vaporised metal 1s condensed in a compara- 
tively cool receiver In this manner M Moissan has succeeded 
in rapidly preparing considerable quantities of the ‘metals of the 
alkaline earths, calcium, strontium, and barium If the metal 
is not sensibly volatile ıt ıs left in the crucible after the reduc- 
tion in the form of an ingot The rare metal uranium, and the 
metals manganese and chromium belong to this category, and 
their preparation forms the subject of M Moissan’s two com- 
munications 
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onlygn small quantities by Peligot, by reducing the oxide with 
an alkali metal, At ordinanly procurable temperatues the 
various oxides of uranium are practically irreducible by carbon ° 
This no longer obtains, however, at the extremely high tempera- 
tuge of a very powerful electric are The nitrate of uramium 1s 
first calcined in a porcelain crucible, whereby a reddish-coloured 
mixture of the sesquioxde and of the green oxide U,O, 1s © 
obtamed, This mixed oxide ıs then well ground with a very 
shght excess of powdered carbon, and the whole tightly packed, 
in the crucible of retort-carbon, which ıs afterwards placed in 
pgsition in the lime furnace Upon subntitting the mixture in the * 
crucible to the action of thearc produced by a current of 450 
ampères, the reduction 1s completely effected in a few minutes 
The ingot of uramum thus produced exhibits a brillant fracture 
and great Phérdness It possesses the peculiar property of send- 
‘ing forth a "shower of incandescent sparks when struck against 
a piece of porcelain, or when fragments of ıt are shaken about in 
a glass flask, reminding one of the combustion of particles of 
freshly-reduced iron when allowed to fall through the ar The 
yield of the metal 1s very considerable , thus in one experiment 
of twelve minutes’ duration an ingot weighing over two hundred 
grams was produced The metal 1s not quite free from carbon, 
the amount of the latter depending upon the excess used M 
Moissan 1s now engaged in perfecting a ready mode of refining it 


IN order to prepare metallic manganese the protoxide 1s mixed 
with carbon as in the case of uranium, and the mixture sub- 
mitted to the arc produced by a current of 300 ampères The 
reduction 1s completely effected in five or six minutes, an ingot 
of 120 grams being readily obtained The comparatively weaker 
are derived from a current of only 100 ampères gives the same 
yield in Ic-15 mmutes Any large excess of carbon ıs to be 
avoided as carbides of manganese are then produced If an 
excess of the oxide 1s employed the metallic manganese obtained 
1s almost pure, and may be preserved unchanged in open vessels 
The carbides, however, are rapidly attacked by the moistuie of 
the atmosphete, and if thrown into water evolve a gaseous mıx- 
ture of hydrogen and vanous hydrocarbons Chromium has 
always been found hitheito to be much more difficult to reduce 
than manganese, but complete reduction occurs in 8-10 minutes 
im the electric furnace, employing a mixture of the sesquioxide 
and carbon and a current of 350 ampères, the yield being an 
ingot of too grams A current of only 30 ampères, however, 1s 
sufficient to produce ten grams of the metal in half an hour's 
time Moreover, it ts possible to refine the somewhat impure 
(from carbide) metal by a simple repetition of the process m 
presence of a fresh quantity of the sesquioxide The pure 
chromium thus obtained 1s completely transformed into the vola- 
tile chloride when heated in a stream of chlorine The reduction 
m the electric arc succeeds equally well with crude chrome tron 
ore, an alloy of iron and chromium being obtained from which 
the chromium may*very readily be converted into chromate by 
projecting it into fused nitiate of potash or soda and subsequent 
extraction with water 

Noves from the Marine Biological Station, Plymouth — 
During the past week ephyræ of Aurea have become quite 
plentiful in the Sound The Anthomeduse have been repre- 
sented by numbers of the charming Rathkea octopunctata of 
Haeckel, and the Leptomedusse (which are still scarce) by 
isolated examples of several species, including the Thaumantias 
octona of Torbes Ctenophore ova and several larval and 
young Ctenophores have been noticed The proportion of 
Roly chaete larvae and of Cirrhipede Nauphı remains fairly con- 
stant, while there has been an appreciable increase in the 
numbers of Brachyurous Zoœæ The Hydroid Se elarza. 
argentea and Actmian Cereus pedunculatus (= Sagaria bellis) 
ae now bieeding 
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THE additions to the Zoological Society’s Gardens during fhe 
past week include a Mozambique Monkey (Cer copetiecus 
ryge yihius, 8 pfrom East Africa, presented by Mr R Hughes, 
a Bonnet Monkey (Macacus sinicus, 9) from India, presented 
by Mr W Yeoman, two Herring Gulls (Larus as gentatus) 
British, presented by Mr J S Withams, an Ariel Toucan 
(Ramphastos arzel) from Braail, presented by Mr Ellis Edwards , 

*a Great Eagle Owl (Bubo maximus) European, presented by 
Commander E G Rason, RN , two Spenglers ‘gerrapins 
(Micon 1a spenglert) from Okmawa Shima, Loo Choo Islands, 
„presented by Mr P Aug Holst, two Tuatera Lizards (Sphezo- 
don punctatus) from New Zealand, presented by Capt Worstem, 
a Spiny tailed Mastigure (Uromastix acanthinurus) from 
Algeria, presented by Muss Rigley , a Cuming’s Octodon 
(Octodon cunmungr) from Chili, deposited , an Eland (Oreas 


canna, §), born in the Gardens 
i] 





OUR ASTRONOMICAL COLUMN 


COMET Brooks (NOVEMBER 19, 1892)—The following 
ephemeris has been computed by Ristenpart (Ast onomischen 
Nachstchten, 3154) from five normal places of this comet, 
using the elements— 


T = 1893, January 6 529304 M T Berlin 


wo = 85 12 sro 
& = 185 36 2907 18900 
z = 143 51 459 

log g = 0 0774148 
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bay RA (app) Decl (app) Log ry Log á Br 
1893 hm s o a7 vi 
Mar 2 03935 %+22186 , 
3 4° 37 22 41 - 
4 4I 37 2I 501 
5 42 37 21 365 01738 03379 054 
6 43 36 21 233 
7 44 34 21 105 
8 45 3I 20 581I 
9 o 46 27 20 461 o 1842 03563 047 


The unit of bughtness occurred on November 21 5, 1892 


Comer HOLMES (1892, III )—M Schulhof, in Astrono- 
mischen Nachrichten, No 3153, continues the ephemeris for 
Comet Holmes, from which we make the following extract — 


12h Paris Mean Time 


RA (app) Decl (app ) 

1893 hom s Op 
March 2 2 30 598 +3449 0 
3 32 427 5I 41 

4 34 260 54 24 

5 36 96 57 7 

6 37 535 34 59 52 

7 39 377 35 2 37 

8 4I 222 5 24 

9 43 71 35 8u 


e 

Nova AURIGÆ —Last week we mentioned that Mr Fowler’s 
observation of this nova consisted of two bright nebula lines 
situated near wave-lengths 5006 and 4956, the former being only 
shghtly brighter than the latter In Ast onomisechen Nach- 
richten, No 3153, Mr Huggins, ina note dated February 11, 
writes with respect to his observations on February 7, 8, 
and 10, using a 41nch Rowland grating (14,438 lines to the 
mch) and the secord ordei, that the hand was ‘‘ resolved into a 
long group of lines extending through about 15 tenth-metres 
The lmes appeared more or less bright upon a famtly luminous 
background which could he traced a httle beyond the lines at 
both ends of the group Two hnes, the brightest in the group 
and about equally bright, formed the termination of the group 
towards the blue, and a line nearly as bright as these was seen, 
about the middle of the group The group 1s therefore brighter 
at the blue end, but ıt does not possess any of the features of a 
fluing No contrast in the spectroscope could well be more 
striking than that which this extended groùp of lines forms with 
the narrow and defined principal line ın the nebula of Orion ” 
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HYDROGEN LINE H£ IN THE SPECTRUM OF Nova AURIGÆ 
—Owing to the curious appearance of thé HA line in the spec- 
trum of Nova Auriga, this line first appearing double and then 
afterwards quadruple, varous explanations have heen put for- 
ward to account for this peculiarity From the hypothesis of 
two bodies, whichgdid not agree with the facts observed, that of 
thrte or more bodies was suggested, until at last ıt was sup- 
posed that six bodies m all were in question This supposition 
seemed most improbable, and sfħce then the matter has been 
allowed to lie dormant Wih reference to the behaviour of this 
line in the spectrum ofevacuum tubes, Herr Victor Schumann 
(Asti onomy and Asti ophyszes for February) has made some very 
interesting experiments, taking great care to use the hydrogen in 
as dry and pure a°state as possible We will here only refer to 
the most inportant Fa of the paper, leaving the reader to refer 
to the article itself for the apparatus, &c , employed The pho- 
tographic plates employed were made by himself according to 
the ‘* silveroxydammonmethode” of Dr Eder, of Vienna 
Worlang with pressures from 1 to gf00 mm, of mercury, the 
results obtained at those of 65, 80, and 100 gave the following 
rgsults —At 65 mm H8 and Hy were most prominent, and in 
the negatives they were well defined, ‘‘although the sharpness 
of their edges 1» injuriously affected by broad, hazy fringes of 
considerable tntenstty, which shade off¢nio the background from 
both sides of the lne” Under a pressure of 80 mm Hf lost 
most of its definition, and close to 1t on each side were observed 
two fine thin lines, the fringe also being present but a little wider 
than before Hy, although increased in breadth, has lost its 
definition With a pressure of loomm , “the more refrangible 
component of the pair of lines just mentioned as belonging to 
H£, has disappeared, and ın its place has appeared HA itself, 
broad, but very weak , near by on the lower side one observes 
athin line twice ” With reference to the fringe of H8 he says, it 
has now ‘‘spread itself out more towards the blue than the red, 
thus displacing the middle of ıt towards the blue ” Hy remains 
avery weak line These observations showed that of all the 
hydrogen lines Hy was the only one that showed reversal as 
well as displacement, and he concludes with the remark that 
“f $ be ashed whether the phenomena of reversal as observed in 
my hydrogen spectra furnish in themselves an explanation of the 
reversal of the lines in the spectra of Nova Aunge, the answer 
must he decidedly in the negative ” ‘ 


COINCIDENCE OF SOLAR AND TERRESTRIAL PHENOMENA — 
Since Prof G E Hale commenced his solar researches at the 
Kenwood Obseivatory, much has been added by him to our 
knowledge of the physics of the sun Facule, for instance, 
which were supposed to be scattered only here and there on the 
solar surface, are now found, by means of the fine spectro- 
heliograph, to occupy largely both hemispheres, and sometimes 
to extend in almost unbroken belts across the disc Ths fact 
has led him to consider the question of the probability of chance 
coincidence between terrestrial magnetism and spots and faculæ 
(Astronomy and Astrophysics, for February), his attention being 
especially brought in this direction through a paper communicated 
to the Paris Academy of Sciences by M Marchand M Mar- 
chaud, in summing up his results after an examination of both 
solar and magnetic observations, says, with reference to the 
curve of magnetic intensity, that “each of these maxima sensi- 
bly coincides with the passage of a group of spots or a group 
of facule: at its shortest distance from the centre of the dise ” 
From an examination of 142 photographs of the sun, obtained 
between January 25 and December 3, 1892, at the Kenwood 
Observatory, Prof Hale finds that no less than 132 show ‘‘ one 
or more groups of faculz on the central meridian, z e at their 
shortest distances from the centre of the solar disc”? The 
chances, therefore, that at any given time one or more groups 
may be located at the central meridian, he finds as 093 This 
value, as he remarks, will be reduced for periods of decreased 
solar activity, but ‘* coincidences noted in epochs hike the present 
can hardly be regarded as of great importance ” 


‘t ASTRONOMICAL JOURNAL” PRIZES —In addition to the 
prizes already offered, and to which we have previously referred 
(NATURE, vol xlvu , Astronomical Column, p 282), two extra 
ones, subject to the sameconditions, are now to be pre ented The 
first 1s to be given to “the observer making, by Argelander’s 
method, the best series of determinations of maxima and minima 
of variable stars during the two years ending 1895, March gr ” 
The sum m this case 1s two hundred dollars Itisstated that “a 
principal basis for the award 1s to be the extent to which the de- 
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terminations will contibute to our betterknowledge of the periodic 
variables by furnishing the largest number of maxima or minima of 
the largest number of stars, having especial regard fo stars whose 
characteristics are at present not very well known ” *The award 
of four hundred dollars will be given for the ‘‘ most thorough dis 
cussion of the rotation of the earth, with refeynce to the recently 
discovered variations of latitude ” The manuscript (which @vill 
be returned to the author) 1s to be transmitted to some one of 
the judges not laterthan Mar@h 31, 1895 

For the award of these prizes the judges are Messrs 
Asaph Hall, Seth C Chandler, and Legis Boss 





GEOGRAPHICAL NO TES « 


THE Liverpool Geographical Society has issued its first 
annual report, which, although not showing a very cordial re- 
ception of the new society by the public, is not without some 
promise of futme growth The Earl of Derby is Prefident, 
there are twenty-two Vice-Presidents, a substantial Council, 
and a staff of honorary officials Staff-Commander E € 
Dubois Philips has been appointed Secretary The secord 
year of the society was inaugmated by a lecture on the Dis- 
covery of the Alps, by Mr D W = Freshfield, President of the 
Alpme Club, and one of the Secretaries of the Royal Geo- 
graphical Society Other lectures have been arranged for, and 


it 1s to be hoped that the membeiship of the society will rapidly 
crease 


THE tenth German Geographentag is announced to meet 
in Stuttgart on April 5, 6, and 7 The programme in- 
cludes (1) The special geography of Wurtemberg and the 1e- 
searches on the lake ot Constance, (2) Recent geographical 
investigations with special ieference to desert phenomena , (3) 
Cartography , (4) Economic or applied geography, and (5) 
School geography An exhibition will be held at the same 
time, mainly of objec's illustrative of the geography of 
Wurtemberg 


. 


Pror PENCK has a long paper in the March numer of 
the Geog aphical Journal, descubing in detail his scheme for a 
map of the woild on the scale of I 1,000,000 ‘The import- 
ance of having mapg of every country on one scale has Jong 
been recognised by working geographeis , but, with the excep- 
tion of the little atlas on gnomonic projection by the late R A 
Proctor, we do not know of any effort having been made to 
place such maps before the public The minute scale of the 
wo1k referred to reduced its value to a m'mımum Prof Penck’s 
scheme 1s one of great magnitude He would allocate the pro- 
duction of the map to the Governments or public bodies of 
each country On this principle, 769 sheets would be requued 
to represent the land sui face of the globe, each sheet containing 
5° square between the equator and 60°, and between 60° and 
the poles 5° of latitude and 10° degrees of longuuae The 
British Empire would be responsible for 222 sheets, Russia for 
192, United States for 65, France §5, Scandinavia 54, China 
45 Five countries would have from 20 to 30 sheets each, six 
more would have over 10, and ten countries would require a 
smaller number, Belgium, Switzerland, and Greece having 
only one each, One advantage of the proposed scale is that it 
corresponds within the limits of the shrinkage of paper with 
the 16 miles to an inch Survey of India maps (1 1013760) and 
with the 25 vērsts to an inch Russian maps (1 1050000) 





MONGOLIA AND CENTRAL TIBET 


AT the meetug of the Royal Geographical Society on 
Monday Mr W W oodville Re ckhi'] gave an interesting 
account of a journey in Mongolia and Central Tibet Leaving 
Peking on December 1, 1591, Mr Rockhill travelled to the 
frontier town of Kalgan, then, entermg Mangolia, he passed 
through the pasture-lands of the Ch’ahar Mongols After a 
few days spent at Kuei-hua Ch’eng, the traveller continued 
westward, and crossing the Yellow Kiver on the ice at Ho-k’on, 
he crossed the Ordos Mongols country, and afterwards Alashan 
Agam entering China proper the route led through Ning hste, 
Lanchou, and Hsi-ning, the weste:nmost (own in China, on the 
high road to Tibet On Match 14 Mr Rockhill left for Tibet 
by an unexplored route, passing south of the Koko nor and 
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afong the foot of the mountains to the south side of the Ts’a 
daw, making several excursions on the way, one of special 
importance from the Mongol village of Shang to Tosu Nor to 
determine by astronomical observations the” position of this 
sheet of water discovered by him m 1889 Mr Rockhill’s 
party consisted originally of five Chinese, but one had to be 
vevahided home a few days after leaving Kumbum, and two 
others deserted him at Shang He was able to hire at this 
place an old Chinese trader, and with these three men, assistede 
for a while by a Mongol and then by a Tibetan guide, he 
travelled ull he reached China again in October, 1892 On 
May 27 the final start for Tibet was made from the Naichi gol 
m western Ts’ardam, and a general south-westerly direction, 

as followed until July 7, when a pBint some 30 miles from 
the north-west corner of the great central Tibetan lake, called 
Tengri nor by the Mongols, was reached Between the Narcht 
gol and the Ts’aidam the party had to endure great hardships, 
the gieag altitude ranging from 14,000 to 17,000 feet above sea- 
level, terrfole daily snow and haul-storms, fierce winds and 
frequent absence of fuel, and towards theend starvation The 
route, moreover, led them through vast salt marshes, bogs, and 
across numerous rivers, in which quicksands were frequently 
found The geographical results of this portion of the journey 
were important (1) The determination of the limits of the 
basin of the Murus (the great Yang-Tzit Miang of China) and 
the discovery of the sources of the main branch of this river in 
the snow covered flanks of the great central Tibetan range of 
mountains known asthe Dangla (2) The discovery of the eastern 
lmit of the lake-covered Central Asian plateau which becomes 
some 600 miles west of the route Mr Rockhill followed the Pamir, 
but 1s in the section he crossed of it called Naltsang, and some 
times, though apparently erroneously, Chang T'ang or “Nor 
thern Steppe ” 

Game was scarce in the great part of this region, and so wild 
that ıt could not be approached e 

On July 2 the last provisions were eaten, and from that date 
to the 7th the party subsisted solely on tea On the latter day 
a small encampment of Tibetans was reached, and a little food 
purchased The next day a valley was entered dotted over 
with tents, ıt was the pasture lands of the Namru Tibetans 
and Lh’asa governed territory The headman refused to give 
the party food unless Mr Rockhill agreed to await the arrival 
of the head chief, who would decide as to whether he should be 
allowed to proceed southward, or be sent back to the north 

After sı» days’ discussion with the chief and several officials 
from Lh’asa a compromise was effected , and Mr Rockhill, with 
an escort of ten Tibetan soldiers, started eastward to reach the 
frontier port of Nagchuka, on the hightroad to Lh’asa from the 
Koko nor 

On July 27 Mr Rockhill crossed the Dangch’u and found 
himself on the territory of Jyadd, or ‘The Chinese Province,” 
which 1s governed by native chiefs appointed by the Chinese 
Minister, resident ®t Lh’asa (or Lh’asa Amban) This ım- 
portant province was separated from Lh’asa by the Chinese in 
the seventeenth century, in view of the enmity existing between 
its people, who profess the Bonbo religion, a form of the devil 
woiship or shamanism, though now mixed up with lamaism to 
such an extent, that 1t 1s hardly distinguishable from it, and the 
followers of the yellow and red sects of Buddhism living on 
Lh’asa soil 

Passing to the south of the city of Ch’amdo, to which town 
Mı Rockhill, hke his predecessor, Captain Bower, was refused 
admittance, the high road to China was reached at Pungdé (two 
stages south of Ch’amdo), and from this point to China a Chinese 
escort was given the traveller, and he was able to enjoy (') all 
the luxuries of Chinese travel Stopping at Draya, at Gartok, 
Bat’ang and Lit’ang, T'a chien-lu, in Ssii-ch’uan, was reached on 
Octobe: 2 Here, on the eastern border of Tibet the journey 
was practically ended, for, though several thousand miles still 
separated Mr Rockhill from the seaboard, they could be 
travelled in comfort and rapidity Leaving Ta-chien-lu on 
October 5, he was ın Shangai on the zogth, exactly eleven 
months from the time he had left ıt ‘In that tıme I had 
travelled about 8000 miles, surveyed 3417, and during the geo- 
graphically important part of the journey crossed sixty-nine 
passes, all of them rising over 14,000 feet above sea-level, and 
not a few reached 18,000 I had taken series of sextant ober- 
vations at a hundred points along the road, determined one 
hundied and forty six altitudes by the boilmg point of water, 
| taken three hundred photographs, and made important ethno- 
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GASES IN LIVING PLANTS? 


PLANts are permeated by the same gases that mak® up the 
atmosphere surrounding them oxygen, carbon dioxide and 
„nitrogen Nitrogen in the form of a gas 1s neither used nor 
generated by any part ôf plants, unless we except the tubew 
cles of certain roots, and so it occurs m about the same per- 
centage inside the plant as outside of it Oa the other hand, 
both oxygen and carbon dioxide enter mto combination with, 
and are Itberated from, theeplant tissues in varyipgeamounts 
at different times The percentage of these two gases in the, 
cavities of the plante vary through a considerable range In a 
series of determinations made by Lawes, Gilbert, and Pugh, Mm 
England, the oxygen ranged from 3 to 10 pei cent, and the 
carbon dioxide from 14 to 21 per cent ın plants which had 
been for some time in the dark, while plants which had been 
standing ın sunligh? reversed these figures, and gave 24 to 27 
per cent of oxygen and 3 to 6per cent of carbon dioxide ‘The 
two gases, therefore, bear a somewhat reciprocal relation, therr 
sum usually being about 25 to 30 per cent of the total gas 1 
the plant 
The variations in the relative amount of oxygen and. carbon 
dioxide are due to two independent processes incident to the 
life of plants One of these processes 15 assimilation, by which 
all green cells of plants in the presence of sunlight, or its 
equivalent, such as a strong electric hght, absorb carbon dioxide 
an@liberate oxygen This process goes on with great rapidity 
in healthy cells, but ıs entirely checked upon the withdrawal of 
light, or when 1t reaches a certain low intensity Of course it 
never takes place ın roots, flowers, the central portion of large 
stems, or other parts which are not green, nor m any fungi or 
other plants not possessed of green colouring matter 
The other great cause of disturbance in the relation of oxygen 
and carbon dioxide m the plant 1s the process of respiration 
Respiration m plants 1s essentially the same as in animals, 
and consists in a fixation of oxygen and the liberation of carbon 
dioxide It takes place m every hving cell, whatever the kind 
of plant, whatever the part of the plant, and whatever the con- 
ditions of active existence ‘The rate of respiration varies with 
the temperature, the age of the cell, and the nature of the 
chemical transformations In normal respiration the amount of 
oxygen absorbed 1s approximately the same as the amount of 
carbon dioxide evolved ‘There are, however, certain modified 
forms of respiration in which this does not hold true 
If hvmg plants be placed in a vacuum, or in an atmosphere 
deprived of oxygen, 1t 1s found that they can still carry on lfe 
processes for some time, accompanied with an evolution of car- 
bon dioxide The oxygen necessary for this process 1s obtained 
from the breaking up of compounds n the cells, and ıt 1s there- 
fore called intramolecular breathing 
The germination of seeds, which contam a large amount of 
oil, as somewhat the opposite ofthis last process In order to 
convert the fat mto a more directly serviceable food material for 
the plant, a large amount of oxygen enters mto the new com- 
bination, for which there 1s no equivalent amount of gas Itberated 
Tt consequent’y comes about that oily seeds in germinating ab- 
sorb a far larger amount of oxygen than they hberate of carbon 
dioxide This 1s known as vincular breathing 
‘Another variation from normal respiration 1s known as insolar 
breathing, and which, with sullsome other modifications, I need 
not stop toexplam To this brief statement of plant respira- 
tion must be added that much yet remains to be discovered re- 
garding the details of the processes 
‘Assimilation and respiration are the two great causes which 
disturb the relative volume of the two variable gases in plants 
We shall now turn to the movement of the same two gases, 
oxygen and carbon dioxide There has never been a disposition, 
as m the case of many other plant phenomena, to explain the 
movement of gases upon any other than purely physical prin- 
ciples We have therefore to do simply with the question of 


1 Reprinted from the Aszerscan Natu» alest for February 
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logical and botanical collections For two months we had lived 
at an altitude of over 15,000 feet, soaked by the latins gand 
blinded by the snow and hail, with little or nothing to eat, and 
nothing to dynk but tea, and yet not one of us had a 
moment’s illness from the day we Jeft till we reached our 
homes again ” 








° 

the aids and hindrances to the establishment of an equilibrium 
between the gases inside and outside thesplant, irrespective of 
whether the Cells are alive or dead 

Tt has already been stated that the relative amounts of oxygen 
and carbon dioxide inside the plant are usually very different, 
and that within a (gw hours the relation of the two may be com- 
pletely reversed To this may be added that the pressure of the 
gases inside the plant 1s sometimes more, sometimes less than 
that of the atmosphere outside th® plant, almost neven the same 
Hales ebserved in his early work that a mercury gauge con- 
nected with the inside gf the trunk of a tree showed an internal 
pressure when the hot rays of the sun warmed the trunk This 
was largely due, undoubtedly, to an expansion of the gases in 
the trunk, by the heat Such an excess of pressure ın water 
plants ıs ve#y common, although due to other causes It may 
readily be shown by breaking stems under water, when bubbles 
of gas will be liberated, as undoubtedly many have notrced in 
gathering water hhes, or othe: wate: plants 

Onethe other hand, the pressure of the gas inside the plant 
may be less than on the outside This has long been recognised, 
byt was best demonstrated by Von Hohnel in 1879, to whom it 
occurred to cut off stems under mercury In domg so the mer- 
cury rose to a considerable height in the vessels of the stem, and 
as mercury 1s without capillanity, this «an only be ascribed to 
the greater pressure of the outside air, or in other words, to a 
partial vacuum in the plant 

‘An observation was made by Hales, which we may use to 
Wtustrate how such a negative pressure, as it has been called, 
can be brought about He cut oft a branch, fastened an empty 
tube to the cut end, and plunged the other end of the tube into 
algqud He found that as evaporation of moisture fiom the 
leaves took place, the hqud was drawn up into the empty tube 
This phenomenon can now be explained more satisfactorily than 
could bg done at that early day By evaporation the liquid 
water inside the plant escapes in the form of vapou, and the 
space it occupied 1s filled by the gases, thus rarifying them 
«This raiifaction may go on m uninjured plants until the mternal 
pressure is greatly reduced But in the experiment, the pres- 
suregs equalised by the rise of the liquid in the tube A later 
modification of Eales’ experiment is to use a forked branch, 
place the cut end in water to give a continuous supply of mois- 
ture for transpiration, and attach the empty tube to one of the 
side forks of the stem, cut away for that pffrpose 

It 15 self-evident that such condensation and rarifaction of 
the gases in the plant could not take place if the cell walls were 
readily permeable to gases Thus ıt comes about that one of 
the most important topics ın connection with the movement of 
gases m the plant, 1s the permeability of tissue walls of various 
kinds, and especially those constituting the surface covering of 
plants 

I shall not attempt to conduct you through the tangle of sup- 
position and fact, errors in experiments, correct and imecorrect 
conclusions, aud the general confusion which has come from the 
labours of physicists, chemists and botanists for the last twenty- 
five years, during which the subject has received particular 
attention The results of the later work have been to cast 
grave doubts upon the correctness, or at least the interpretation 
of some of the experiments most relied upon heretofore Never- 
theless many points still le open for verification, and untouched 
parts of the subject await investigation 

In the earlier days ıt was found that the Jeaves and young 
stems of plants have their epidermis more or less well supphed 
with minute openings, called stomata, or breathing pores, 
which communicate with small air cavities nade, which in turn 
branch out among the cells mto a network of minute passages 
rarifying throughout the plant This intricate network of m- 
tercellular passages affords an air communication throughout 
the whole plant, and connects directly with the outside atmos- 
phere through the stomata Subsequent to the discovery of 
stomata, 1t was ascertained, that in stems more than one year 
old, the stomata are replaced by another kind of opening, known 
as Jenticels, which in some form ate doubtless to be found in 
the bark of shrubs and trees of whatever age 

Gases stream inte and out ofthe plant through the stomata 
and sunpler lenticels, according to the law governing the 
movement of gases though minute openings imthin plates The 
rate of movement 1s accordingly proportional to the square 100ts 
of the density of the mixing gases Such a movement of gases 
is known as effusion 

The movement by which gases pass from one part of the 
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plant to another, through the intercellular spaces, 1s governed | 
by other Jaws It wes at first thought that the rate of move- 
ment would correspond to that in capillary tubes, *agcording to 
the well-known law of Roisenille, that it 1s proportional to the 
fourth power of the diameter, divided by the length of the 
tube But upon testing the matter two ygars ago, Wiesner 
found that owing to the extreme minuteness of the mtercellifar 
spaces, and then ztgzagged and branched condition, this 
law does not hold, neither bes the movement Prove to be 
roportional to the density of the gases lhe discoveryeof the 
fae of the rate of movement of gases yn intercellular spaces, | 
that ıs, the transpiration of gases, ıs, therefore, yet to be dis- 
covered, together with other interesting facts pertaining to the | 
subject Porsenille’s law does, however, hold good for the | 
movement of gases in the woody dugts, but here ıt 18 of limited 
application, for these do not connect with one another, with 
the intercellular spaces, o1 with the exterior of the plant 

The walls of most cells, ducts, and surface covermg of plants, 
except as already mentioged, are imperforate, that ıs wathout 
any openings that can be demonstrated by the microscope If 
gases pass through them, it must be in accordance with some 
law of diffusion, or osmosis Many experiments in this line 
have been tried, and the results have been of the most diverse 
character Itis impossible to give a fair idea of the subject in 
the time at my disposal, and ıt must suffice to mention a few 
bare facts 

The most astonishing and important 1esults were obtained 
by Wiesner, ın experiments conducted at Vienna, two years 
since It would be a most natural interpretation, ıt seems to 
me, to think that the gases are forced from one cell to another, 
through the cell walls by differences in pressure Wiesner 
found, however, that it 1s impossible to force gases through 
cell walls of any kind whatever, by any pressure they will 
stand, acting for any length of time For mstance, g bit of 
grape skin held up a column of mercury, 70 centimetres high, 
for seventy five days, and a piece of cherry skin withstood a 
pressure of 3 atmospheres for twenty-four hours Similar ex-« 
periments were tried with cutrcularised, suberssed, liquefied and 
simple cellulose tissues from many sources, and with unifgrmly 
a gene results, whether the tissues were moist or dry, alive or 
ea 

But ın the same set of experiments ıt was found that if gases 
cannot be forced thfough cell walls, they will readily pass 
through by simple osmotic diffusion All cells permit the pas- 
sage of gases by diffusion when moist, dependent upon the 
coefficient of absorption and the density of the gae  Cuticular 
and corky formations also permit the passage of gases when 
dry Thus we see that gases may be forced through the 
stomata, or breathing pores, by varying pressure, but can only 
pass through the epidermis and bark of plants by diffusion 
We therefore arrive at the conclusion that the gases inside and 
outside of the plant are brought to an equilibrium oy direct | 
mterchange through the stomata anc intercellular spaces, 
aided by the comparatively slow process of diffusion through 
the whole surface of the plant, both above and below ground 

J C ARTHUR 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —The Curators of the Hope Collections will pro- 
ceed to the election of a Hope Profe-sor in Trinity Term 1893 
Candidates for the Professorship, of which the emoluments are 
4480 per annum, are required to send in ther applications, 
together with such evidence of their qualifications as they may 
wish to submit to the Curators, on or before May 1, 1893, to 
the Registrar of the University, Clarendon Buildings, Oxford 
The duties of the Hope Prolessor are to give public lectures 
and private instruction on zoology with special reference to the 
Aruculata, to arrange and superintend the Hope collection of 
annulose animals, and to reside in the University for the term of 
eight months in every academical year between October 1 and 
uly 15 
J Piste Department —It 1s satisfactory to note that the 
number of students in this department 1s greater than in any 
previous corresponding term The increase 1s due not only to 
the larger number of candidates for the M B degree, but also 
to a larger number of candidates for honours in Physiology m 
the Honour School of Natural Science The course of study | 
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dufing the term has comprised lectures on the general subjects 
of the Honour School by the Waynflete Professor on the 
physiology of nutrition, by Dr J S Haldane, and on the nervous 
System, hy Dr E Starling Mr Leonard Hilt has undertaken, 
the course of lectures on elementary physioldgy Practical 
mstiuction has been carried on under the superintendence of 
Dg Haldane and Mr M.S Pembrey 


bd SCIENTIFIC SERIALS 

Bulletin of the New York Mathematical Sowety, Vol n No 
4 (New York, 1893) ~The contentseof this number are an 
abstract of a paper (read before the Society, June 4, 1892) by 
Prof W Woolsey Johnson, entitled ‘‘On Peters’s Formula for 
Probable Error” (pp 57-61) A clear abstract of Engel and 
Sophus Lie’s Theorie der Transformationsgruppen, by C H 
Chapmat ( p 61-71), and a simifar account of U Dini’s work 
®on the theofy of functions of areal variable, by J Harkness (pp 
7%-76) Notes and new publications complete the number 


Bulletin de l'Académie Royale de Belgigue, No 12—An un- 
published corollary of Kepler’s laws, by F Fohe A deduction 
of Dewar’s empirical formula for the ratios of the mean velocities 
of the planets from Kepler’s third law —Of the common cause 
of surface tension and evaporation of liquids (preliminary note) 
by G Vander Mensbrugghe The author endeavoured to show 
1n 1886 that the particles of a liquid are at distances apart which 
merease as we approach the surface, and that therefore the 
tension 1s greatest at the surface Followimg up this view, he 
regards surface tension as the elastic force due to tangential dis- 
placement of surface particles, and evaporation as produced by 
molecular displacement beyond a certain lmit in a direction 
normal tothe surface He predicts that a liquid of high surface 
tension will be able to evaporate across another liquid whichthas 
a lower density and surface tension, and does not mix with the 
former —On a new optical illusion, by M J Delbceuf —On the 
reduction of inyariant functions m the system of geometric 
vanables, by Jacques Deruyts —Construction of a complex 
system of straight lines of the second order and the second class, 
by Francois Derayts —Contribution to the study of diastase, by 
Jules Vuylsteke —Pupine, a new animal substance, by A B 
Griffiths —Two experimental verifications relative to refraction 
in crystals, by J Verschaffelt Bullet has calculated that if 
refraction takes place on a cleavage face of a crystal of Iceland 
spar, the angle of refraction for the extraordinary ray corres- 
ponding to normal incidence 1s 6°32’, and that the ray 1s normal 
with an incidence of 9° 49' M _ Verschaffelt has determined 
these angles experimentally, and found them to be 6°9/ and 
9° 45’ respectively, thus showing a close agreement with the 
theoretical values —-On the bacterian fermentation of sardines, 
by M A B Gniffiths —-On prejudices ın astronomy, by M F 
Folie —On the constitution of matter and modern physics, by 
P de Heen 


Ann dell’ Ufficio Cent Meteor e Geodinamtco, ser secund , 
part 1 vol xı 1889 Roma, 1892 —Fumo dı Vulcano veduto 
dall’ Osservatorio di Palermo durante Peruzione del 1889, by A 
Ricco —Fiom the obervatory terrace (72m above sea level) the 
summits of some of the Lipari islands are visible, but that of 
Vulcano (tg40km distant) 1s not so Any smoke or vapour that 
exceeds 300m in ‘height can, however, be seen The author was 
not successful ın either photographing or measuring the dimen- 
sions of the smoke cloud, which were, however, estimated by 
comparison with the size of Alicur1, which had been carefully 
determined At the commencement of the observations 
(January 6, 1889) the smoke column reached a height 104km 
and had the form of the pmetree Several drawings are given, 
and the form assumed in some cases 1s very curious The paper 
terminates with some thermodynamical calculations, which are 
very interesting, but unfortunately based on false premises The 
author supposes that the eruption was caused,by the access of the 
sea-water He supposes this to be at sea level, and calculating 
the pressure at this point, concludes the vapour was produced 
from water heated to 196°C, only He seems to be unacquainted 
*with the solution of H,O in the fluid volcanic glass, the vesiculation 
and escape of vapour from it, involving so many data with which 
the physicist has not yet supplied us, as to make any calcula- 
tions of such a nature of a highly romantic rather than of practical 

use 
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Grandissima Macchia Solare del Febbrajo 1892, by A Ricco — 
This memoir is a description of an enormous sun-spot which 
„developed from some small ones that had been noticed during 
three rotations*before January 17 On February 5, they made 
their grand entry on the solar face on the east side, and by the 
yth could be seen by the eye aided only bya smoked glass Te 
whole spot was composed of a very large one suriounded by 
a smaller ones, and composed of great tongues of flame extending in 
towards the nucleus, sometimes arranged 10 a spiral manner It 
attamed its mammum on February 11, when the whobe patch 
measured, in earth diameters, as follows Totallength, 20, total 
breadth, 8, the more compact extended 8 ın each direction 
+ After this the breaking up of the spot proceeded at a rapid rate, 
and by rotation the spot passed out of sight on the 18th 
the next rotation the diminution was much more marked The 
author gives six observations of latitude, eight diawings, and 


several spectroscopic observations on the flames 
. . 
— e. 


SOCIETIES AND ACADEMIES ° 
LONDON 


Royal Society, February 23 —‘‘On the Mimetic Forms of 
certaim Butterflies ¢f the Genus Aypolmnas” By Colonel 
C Swinhoe, MA Communicated by Prof E Ray Lan- 
kester, F RS 

The object of this mvestigation 1s to study the changes under- 
gone by the species of a small group of butterflies as they are 
traced from one locality to another, and to ascertain the bearing 
of these facts upon the theory of mimicry 

We find the representatives of the Indian Aypolzmuas boima 
in a long hst of localities in Malaya, Polynesia, and Africa the 
local representatives differ from each other and from the Indian 
forg, but they agree ım possessing ın one or both sexes a more 
or less superficial resemblance to some conspicuous species be- 
longing to a specially defended group and inhabiting the same 
locality , the same ıs true of the three forms of the female of 
Hypohmnas masuppus 

‘The facts afford the most convincing evidence of the truth of 
the theory of mimicry enunciated by H W Bates 

The study of these numerous but closely-related forms be- 
longing to the genus Ayfolimnas also throws light upon such 
interesting questions as — 

(1) The special liability of the female to become mimetic 

(2) The ancestral form fiom which the various mimetic 
varieties have been derived 

(3) The mimetic resemblance to different species in the same 
locality 

(4) The divergent conditions under which mimicry appears 
in closely-rélated species 

(5) The relation between selection and variation in the pro 
duction of mimetic resemblance . 


Physical Society, February 10 —Annual general meeting 
--Mr Walter Baily, Vice-President, in the chair. —The reports 
of the Council and Treasurer were read and approved, copies of 
the balance-sheet being distributed to members From the 
former ıt appears that the society now numbers 37x ordinary 
members and 12 honorary members, and during the past year 
the society has lost six members by death, viz the Rev T 
Pelham Dale, Dr J T Hurst, B Loewy, C, E Walduck, G 
M Whuppie, and P W _ Willans Obituary notices ac- 
company the report — The treasurer’s statement shows 
the financial condition of the society to be satisfactory A 
cordial vote of thanks to the Committee of Council on Educa- 
tion for the use of the rooms and apparatus of the Royal College 
of Science was proposed by Mr Shelford Bidwell, seconded by 
Mr Blakesley, and carried unanimously A similar vote was 
accorded to the auditors, Mr H M Elder and Mr A P 
Trotter, on the motion of Dr Gladstone, seconded by Prof 5 
P Thompson Prof Ramsay ptoposed a vote of thanks to the 
officers of the society for their services during the past year , 
this was seconded by Prof Fuller, and carried Prof. Perry 
responded The following gentlemen were declared duly elected 
to form the new council —President 
ERS Vice-Presidents Walter Baily, Major-General E 
R” Festing, FRS , Prof J Perry, FRS , Prof S P 
Thompson, F RS Secretaries H M Elder, 50, City Road, 
EC ,and T H_ Blakesley, 3, Ehot Hill, Lewisham, S E 
Treasurer Dr E Atkinson, Portesbery Hull, Camberley, 


No. 1218, VOL. 47] 





Prof A W Rucker, g 





Laboratory, South Kensington Other members of Council + 
Shelford Bidwell, FRS, W E Sumpner, Prof G Fuller, 
J Swinbtfrne, Prof J V Jones, Rew F J Smith, Prof G 
M Minchin, L Fletcher, FRS, Prof O Henna, FRS, 
James Wimshurst.g—In response to invitations for suggestions 
regurding the working of the society, Prof S P Thompson 
said all must appreciate the efforts of the late Council, and par- 
ticularly of fhe honorary secretar®s, in making the society better 
knowne But he could not help thinking that there were many 
persons amongst teachers of physics and scientific amateurs 
whose active sympathies ıt was desirable to engage, who were 
not yet associated with the society | Perhaps the time of meet- 
ing was not convement for all, but he thought much might be 
done by freely circulating particulars of what was going on at 
the meetings The daily papers merely announced the meetings, 
but said nothing as to the place of meetmg o1 the papers to be 
read In his opinion the society did not take the position in 
the sgentific world to which it was entitled, and he wished to 
inspire members with a determination to bring its claims pro- 

anently forward —Mr Blakesley pointed out that almost all the 
scientific and technical papers gave full announcements of the 
meetings and of the papers to be read —Mr W F Stanley 
said Friday afternoon was not convenient for scientific men 
engaged in trade —The meeting was then resolved into an 
ordinary science meeting —Dr J H Gladstone, F RS, read a 
paper on some recent determinations of molecular refraction 
and dispersion, The paper relates to the new metallic 
carbonyls, the metals indium and gallium, sulphur, and 
to liquefied oxygen, nitrous oxide, and ethylene The 
carbonyls were found to be extremely refractive and enor- 
mously dispersive For iron pentacarbonyl, Fe(CO)s, the 
molecular refraction forthe linea of hydrogen was found to be 
about 68 5, and the molecular dispersion between y and aof 
hydrogen 66 For nickel tetra-carbonyl, Ni(CO),, the corre- 
sponding numbers are $7 7and 593 In discussing the results 
at was pointed out thatif the molecular refraction of CO be 
taken as 8 4, the yalue expected m organic substances, then the 
atonye dispersions of nickel and iron come out greatly im excess 
of the known values as determined from solutions of their salts 
The author considers the most probable explanation of the 
excessive refractions and dispersions of the carbonyls ıs to be 
sought in the peculiar arrangement of the €O, and on optical as 
well as chemical grounds accepts the ring formule mdicated by 
Mr Mond in his lecture at the Royal Institution, viz — 


Ni Fe 
O=C/ \C=0 o=c¢/^c=0 
: =C! [a 
d-e md O=cl_ Cao 
| C 
O ò i 
ò 


On this supposition the molecular refraction of CO comes out 
11 9 from the nickel compound and 11 3 from the iron ore, whilst 
the molecular dispersion (y—a) 1s about 1 3 ın each case For 
indium and gallium the atomic refractions calculated from 
latest data are 13 7 and rr 6 respectively Sulphur has been 
examined ın the states of solid, liquid, and gas, and also in simple 
chemical combination and ın solution, all the resulting numbers 
for its atomic refaction being remarkably concordant For the 
line C this ıs about 16 The dispersions in all the different 
states are also in close agreement Numbers relating to carbon 
and chlorine arealso given The specific refractions of oxygen, 
nitrous oxygen, and ethylene in tne liquid states had been re- 
cently determined by Profs Liveing and Dewar For liquid 
oxygen the refraction equivalent (3 182) differs little from that 
deduced from gaseous oxygen at ordinary temperatures (3 0316), 
and also corresponds fairly closely to the 3 o obtained by Landolt 
from organic compounds Liquid nitrous oxide gave 11 418 
and II 849 as the molecular refractions for the red ray of 
lithium and the line G respectively In discussing these num- 
bers ıt was pointed out that nitrogen in nitrous oxide was not 
in the same condition as nitrogen in ammonia The latest de- 
termmations with liquid ethylene gave the molecular refraction 
for the line A as 17 41, the theoretical value being 17 40, thus 
showing very close agreement--Mr E C C Baly made a 
communication on separation and striation of rarefied gases 


| under the influence of the electric discharge 
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Chemical Society, February 3 —Dr W H Perkin, Vice- 
President, ın the chaer The following papers were read — 
The connection between the atomic weight of the contamed 
metals and the magmitudgof the angles cf crystals of is8morphous 
series, by A E Tutton The author has made a detailed 
gontometuical investigation of twenty-two saljs belonging to the 
R,M(SO,)2,6H.O senes of double sulphates contaimng as ehe 
alkali metal R potassium, rubidium o1 cæstum, and as the dyad 
metal M magnesium, zinc, Mon, manganese, ni@kel, cobalt, 
copper, or cadmium On classifying the salts into thee groups 
according to the alkali metals which thgy contain, it 1s found 
that the geometrical and other properties of the salts containing 
rubidium as the monad metal, lie between those of the corre- 
sponding potassium and cæsium salts Thus the cæsium salts 
show the greatest power of crystallising, those of petassium the 
least, whilst the salt containmg ribidium occupy an inter- 
mediate position in this respect  Stmilar behaviour 1s observed 
with regard to the crystalline habits of the various salts , each of 
the three groups ıs chargcterised by the possession of g dis- 
tinctive habir The crystalline habit of the salts contaming 
potassium 1s widely different from that of the salts containin 
cesium, the specific characteristic habit of the 1ubidium salts 
1s of an intermediate nature There 1s a difference of some two 
degrees or so between the axial angles (8) of the potassium and 
cesium salt crystals contaming the same dyad metal, the 
magnitude of the angle in the corresponding rubidium salt is 
approximately the mean of these two The differences 
between the axial angles are hence appioximately proportional 
to the differences between the atomic weights of the contained 
alkal: metals 1f the dyad metal remain the same The magni- 
tudes of all the angles between the faces of the crystals of the 
salts of this senes contaming rubidium as the alkali: metal he 
between, though not ordinarily midway between, the magnitudes 
of the corresponding angles upon the crystals of the potassium 
and cesium salts containing the same dyad metal Thé alkali 
metals exert a preponderaling influence upon the geometrical 
form of the crystals, the magnitudes of the angles being altered. 
on displacing one alkalı metal R by the next higher or lower to 
an extent attainmg a maximum, ın certain angles, of more than 
a degree, whilst the displacement of the dyad metal M by any 
other of the same gioup 1s unattended by any material change 
in the angular magnitudes —The preparation of phosphoric 
oxide free from the l@ver oxide, by W A Shenstone and C. R 
Beck Phosphoric oxide may be freed from the lower oxides by 
distilling 1t over platinum sponge in piesence of excess of oxygen 
—Contnbutions to our knowledge of the aconite alkaloids 
Part 1v, on isaconitine (napelline), by W R Dunstan and 
E F Harrison The authors have examined the alkaloid 
isaconitine Cyg Has NOg which occurs together with its isome- 
ride aconitine in the roots of Aconitum napellus Its present 
to as great an extent as aconitine, and ts obtained im the pure 
state as a colourless, friable, varnish-hke mass Its alcoholic 
solution 1s feebly dextrorotatory The salts somewhat resemble 
the corresponding aconitme salts m physical properties On 
attempting to prepare an aurichloride, aurochlorisaconitine, 
CagHy(AuCl.)NOj, results Isacomt.ne is gradually hydro- 
lysed by mineral acids or water yielding the same products as 
does aconitine, viz aconine and benzoic acid 


Casas NOs + HO = Cog NO, + C,H yO. 


Whilst aconitine 1s a most violent poison, eyen in excessively 
minute doses, relatively large quantities of isaconitine must be 
administered to small animals in order to produce a toxic effect, 
which effect ıs the result of a physiological action ın the main 
distinct from that of aconitine It seems doubtful whether 
isaconitine would prove toxic to man, except when given 1n very 
large doses —Contributions to our knowledge of the aconite 
alkaloids Part v , the composition of some commercial speci- 
mens of aconitine, by W R Dunstanand F H Carr The 
great differences in toxic power exhibited by different samples 
of aconitine have led the authors to examme sixteen specimens 
of ‘‘acomtine from 4 napellus” Most of the samples were 
amorphous , these contained little or no aconitine, but were 
chiefly composed of aconine, isaconttine, and homoisaconitine, 
all of which appear to be very shghtly, if at all, toxic Of the 
crystalline specimens examined, only two were pure, most of 
them being contaminated with more or less amorphous alkaloid, 
Hence it 1s not surprising that great differences have been 
observed in the mode of action and toxic power of commercial 
*“aconitine Synthesis of oxazoles fiom benzoin and nitriles, 
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byF R Jappand T S Murray The authors find that nitriles 
and benzoin interact with elimimation of water when a mixture 
of the two compounds 1s dissolved in concentrated sulphuric 
acid, an oxazole being formed ın which the hydrocarbon radicle 
attached to the cyanogen of the nitrile occupies the eso position * 


Thus acetonitrile yields in this manner aß diphenyl p- 
mgthyloxazole i 
Ph CH OH Phe OV 
| +NCMe= || oe Me + H,O 5 
Ph CO PhCN 


A number of instances of this reaction are cited The above 
oxazole, when treated with ammonta, is converted into the 

corresponding imidazole identical wath Japp and Wynne’s- 
methyldiphenylglyoxaline —-The action of nitrosyl chloride and 
of nitric peroxide on some members of the olefine series, by W 

A Tilden and J J Sudborough Ethylene dichloride alone 
results from the interaction of ethylene and nitrosyl chloride 

Propylene 4nd butylene yield with nitrosyl chloride a mixture 
“of dichloride and mitrosochloride, whilst trimethylene (amylene) 

1salmost entirely converted mto mitrosochloride —Piperazine, 

by W Majert and A Schmidt. The authors correct certain 

erroneous statements regarding the physical and chemical 

characters of piperazne They have prepared the following 

series of hydiates of piperazine, the hexhydrate, which crystal- 

lises from dilute aqueous solutions, bemg the most readily 
formed — 


CyHyyNy HO m p 75° 
» oa’ 2H, son 56° 
” 3 3H, yyy 39-49 
” ? 4Ha 9 n” 42 43, 
33 , 5H,0 39 »” 45 
a3 ? 6H,O 33 239 48° 


Linnean Society, February 16 —Prof Stewart, President, 
in the chair —Mr Clement Reid exhibited and gave an accaunt 
of some seeds of Par adoxocarpus carinatus, an extinct Phocene 
and Pleistocene plant from the Cromer fosnl bed Mr 
Reid also exhibited and described some examples of Pota- 
mogeton headonensts, a new type of pond weed from the 
Oligocene strata of Hordle Cliff in Hampshire His remarks, 
which were listened to with great interest, were elucidated with 
the aid of diagrams, and were critrcised by Mr W Carruthers 
and others —Mr J E Harting exhibited some dried plants of 
a so called Greek tea (Szdertézs theesans, Boissier), which during 
a recent visit to Thessaly he had found to be extensively usea 
there, as an infusion m leu of tea He also exhibited some 
photographs of Thessalian scenery, showing the geological and 
botanical character of the country bordering the great plain of 
Larissa,—-Dr Otto Stapf pointed out on the map the scene of 
Bornmueller’s recent botanical explorations in Persia, and gave 
some account of the flora of that region as far as has at present 
been ascertained ~-On behalf of Mr C B Plowright, a paper, 
communicated by the President, was read on the life history of the 
ficidium on Pars guadrifoha —On behalf of Mr J C Wills, 
who was unfortunately prevented by illness from attending, a 
paper was read entitled *‘ Contributions to the natural history of 
the flower” This paper, the first of a series, dealt with the fer- 
tilisation by msects of plants belonging to the genera Claytonia, 
Phaceha, and Monarda —Some observations on British worms, 
by the Rev H Friend, were read on his behalf by the 
Secretary è 


Royal Meteorological Society, February 15 —Dr C 
Theodore Wilhams, President, m the chair —The following 
papers were read —Report on the phenological observations 
for 1892, by Mr E Mawley The Royal Meteorological 
Society has for a number of years past collected observations on 
natural periodical phenomena, such as the date of the flowering 
of plants, the arrival, song, and nesting of birds, the first 
appearance of insects, &c These observations were supervised 
and discussed by the Rev T A Preston until 1888, since 
which tıme they have been under the direction of Mr E 
Mawley The year 1892 was on the whole very cold and back- 
ward The frequent frosts and dry weather during the first five 
months greatly retarded vegetation, and consequently all the 
early wild flowers were very late m coming into blossom Bush 
fruits and strawberries were, as a tule, good and fairly plentiful 
Plums and pears were almost everywhere a failure, and apples 
were considerably under the average The wheat crop was a 
very light one, owing ın part to the attacks of bight brought 
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on in many places by the frost ın June Oats, beans, and peas 
were much under the average, while barley was the chief crop 
of the year Potatoes, turnips, and mangolds were above fhe 
average During, August butterflies were very numerous, the 
ctouded yellows butterfly being exceptionally abundant — 
Relation between the duration of sunshine, the amount of cloud, 
and the height of the barometer, by Mr W Ellis Thisis a 
discussion of the observations mate at the Royal Observatory? 
Greenwich, during the fifteen yeais 1877-91, from which it 
appears thatin the months from February to October there 1s, 
on the whole, a distinct probability of increased sunshige and 
correspondingly less cloud with increase of barometer reading 
The winter m all conditions of the barometer is uniformly dull 
Mr Ells says that ıt 1s eyident that high barometer in summer 
pre-ages increased sunshine, that the effect 1s less pronounced 1n® 
early spring and late autumn, and that ıt becomes slightly re- 
versed in winter —-Winter temperatures on mountain summits, 
by Mt W Piffe Brown In this paper the author gives the 
lowest winter temperature on the summit of Y Glydes fath, four 
miles EN E from Snowdon, and 3262 feet abovessea level, 
as recorded by a minictum thermometer during the last twenty. 
five years The lowest temperature registered was 9° during the 
winter 1891-2 


Zoological Society, February 14 —Osbert Salvin, F RS, 
Vice President, in the chair ——The secretary read a report on the 
additions that had been made to the Society’s menagerie during 
the month of January 1893 —-Prof G B Howes exhibited and 
made remarks on an abnormal sternum of a Maimoset (//agale 
zacchus) m which the mesosteinal elements of the opposite sides 
were distinct, and alternately disposed, and discussed its 
probable bearings upon the sternum of the Anthropomorpha, 
particularly as represented by the orang —-Prof T Jeffrey 
Parker, F R S , read a paper on the cranial ostelogy, classtfic- 
ation, and phylogeny of the Dinor ztthade The author gavea 
detayed description of the skull in various genera and species of 
Moa, founded upon the examination of more than 120 speci- 
mens A detailed comparison with the skulls of the other 
Ratıtæ followed, as well as an extensive series of measurements 
-—The bearing of the facts ascertained upon the classification of 
the family was discussed The author recognised five genera 
of Dinor nitiide, arranged in three subfamilies as follows Sub- 
family DINORNITHINA, genus Dexornis, subfamily ANOMA~ 
LOPTERYGINA, genera FPachyoris, Mesopteryx, and dnoma- 
lopteryx ; subfamily EMEINA, genus Lmeus The phylogeny 
of the gioup was then discussed.  AZesoptes yx was considered 
to be the most generalised form, while 22z07 nts and meus 
were both highly specialised, but in different directions Ofthe 
other Ratıtæ, Apteryx came nearest to the Moas in the structure 
of us skull, and strong affinities were shown to the New Zealand 
genera by Dromæus and Casuartus Struthwoand Rhea, onthe 
other hand, showed no special affinities, so far as the skull 1s con- 
zerned, either to the Australasian forms or to one another --Mr 
R Lydekker read a paper on the presence of adistinct coracoidal 
slement in adult sloths, and made remarks on its homology It 
vas shown that in two skeletons of slothsin the British Museum 
che shoulder-girdle exhibited a distinct coracoidal element 
This element, like the coracoid process of the human scapula, 
vas correlated with the precoracoid of the lower vertebrates , 
ind the question was then discussed as to the name by which ıt 
should properly be called —A communication was read from 
Dr G Radde, containing an account of the present range 
of the European bison in the Caucasus e 


OXFORD 


Junior Scientific Club, Feb 17 —In the Morphological 
Uaboratory ——The President in the char —Mr A L Still gave 
in exhibit of a variety of a common pheasant, which was shot 
rear Croydon This proved to be an extremely light-coloured 
roung cock —-Mr H Balfour gave an exhibit of some modern 
Xlepsydrze such as are now used in guard rooms in many parts 
of Northern India and Burmah He also showed some water 
Jocks from Burmah, one of which was of interest as having 
some from the Imperial Palace of Mandalay, where ıt was the 
yublic standard of time —Dr Leonard Hull read an account of 
us researches on the gas evolved from muscles —Mr H V 
Reade read a paper on consciousness, and the unconscious, 
uting several cases of dual personality, and showing that 
nemory could be explained by purely physiological reasoning 
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Royal Society, February 6 —Sir Arthflr Mitchell, h CB, 
Vice-presidgn®, in the chair —Mr John Aitken read a paper on 
the particles in fogs and clouds Inea papei read some time 
smce on the water particles in clouds, Mi Anken came to the 
conclusion that the was a relation between the density of the 
cloufls and the number of water paiticles present In May last 
year he made further observations, and got results opposite to 
the forme: nstead of the densit¥ being nearly proportional to 
the number of water particles present, ıt was much short of propor- 
tionality, and the particles were smallinsize Mr Aitken points 
out that the size of the particles of water changes with the 
age of the clouds, and concludes that his first observations were 
made upon old cldéuds, while the latter series were made upon 
newly-forme@ clouds He also considered the question of the 
persistence of fog-particles There are two kinds of fog In 
one the particles tend to persist, ın the other they donot That 
1s, in one case, change of size of the particles takes place 
rapidly, in the other ıt does not $n town fogs it 15 not so 
much the number of dust particles that 1s of importance as then 
composition If town dust were composed of particles having 
an affinity fo. water the fogs would have shorte: duration —-Sir 
Douglas Maclagan described and explained an apparatus de- 
signed by Mr J Buchanan Young, Public Health Laboratory, 
Edinburgh University, for counting bacterial colon.es 10 roll cul- 
tures —A note, by Prof Anglin, on properties of the parabola, 
was read —Mr A J Herbertson read a preliminary note on 
the hygiometiy of the atmosphere at Ben Nevis. He finds that 
the observations already made agree well with the formula 
y=as + bw + c, where y 1s the difference between the 
readings of the dry and wet bulbs, æ is the temperature of the 
dry bulb, w 1s the weight of moisture per litre, and ad ¢ me 
constants 

DUBLIN 


e 

Royal Dublin Society, January 18 —Prof W J Sollas, 
F RS, inthe chair —Dr J Joly, F RS, read a paper on the 
cause of the bnght colours of Alpine flowers The conditions 
of insect life upon the higher Alps are referred to m this paper 
as bering upon the question Observations made by the 
author show that many thousands of bees and butterflies fe- 
quently perish in the cold of night-time on Swiss glaciers and 
firns lhe author advocates the view ghat the scarcity of 
fertilising agents promotes a straggle for existence in the 
form of a rivalry to attract the attention of the fewer fertilisers 
by vivid colouring —Prof G A J Cole read a paper on 
Aemitr yga hibernica, M‘Coy —A paper was read on a sugges- 
tion as to a possible somce of the energy required for the 
life of bacilli, and as to the cause of their small size, by 
Dr G Johnstone Stoney, F RS, Vice-President —-Prof W 
J Sollas, FRS, read a paper on the law of Gladstone 
as an optical probe 

February 22 —Prof W J Sollas, FRS, i the char — 
Mr thomas Preston read a lecture note on the principle of 
work, showing that since the virtual work ofa force 1s equal to 
the movement of an equal force at nght angles to it, the principle 
of virtual work follows immediately as a corollary to the theorem 
of movements —Prof D J Cunningham, F RS, communi- 
cated a paper by Prof A M Paterson onthe human sacrum — 
Prof A C Haddon communicated a paper by Miss Florence 
Buchanan on Æun:ce phylocoralia, n sp, commensal with 
Lophoheha prolifera 

PARIS 


Academy of Sciences, February 20 —M de Lacaze- 
Duthiers in the char —Description of an instrument to show the 
small variations in the intensity of gravitation, by M Bouquet 
dela Grye The instrument, which has been set up in a cellar 
of the Dépét de la Marine, consists of an iron tank containing 
hydrogen confined ove: mercury, with three tubes leading out 
through the bottom Two ofthese tubes are bent upwards to 
about 4ocm above the ground One of them 1s used for filling 
the tank with mercury, the other for letting in the hydrogen, 
which is accomplished by letting mercury run out through the 
third pipe at the bottom The second pipe endsin a horizontal tube 
made of glass, through the walls of which the fluctuations of the 
column of mercury sustained by tne elastic force of the hydrogen 
can be observed By means of an alcohol thermometer 1m- 
mersed ın the mercury on the top of the tank, changes of tem- 
perature of one-thousandth of a degree are indicated by a move- 
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ment of imm The column oscillates with each change of 
temperature and eachevartation of gravitation, but 1s not affected 
by changes of pressure, since the tube ts kept closed at the top 
Under these circumstayces, the imstrument in qfiestion ıs 
capable of indicating the change of gravitational force due to 
the change in the position of the moon by a displacement of 
o46 mm The apparatus is difficult to et up, and will 
require some improvement before it can give trustworthy results 
—Observation on the conditions which appear to have 
obtained during the formation of meteorites, by M Daubrée The 
heterogeneous structure of meteorites „the smnumerable iron 
granules disseminated through the stony matrix, so different 
from the well-defined and voluminous crystals obtained by the 
fusion of the constituent minerals in the laboratory, and M 
Stanislas Meunter’s success in imitating meteorites $y means of 
gaseous reactions, lead to the conclusion that they have not been 
produced by fusion, but by a sudden precipitation of different 
gases into the solid state —On the preparation of uranium at a 
high temperature Rapid, preparation of chromium and,man- 
ganese at a high temperature, by M Henri Moissan (see Notes) 
~~On stereochemistry, by M C Friedel —-On the benzoates 
and metanitro benzoates of diazoamidobenzene and parf. 
diazoamidotoluene, by MM A Haller and A Guyot —High 
atmospheric pressures observed at Irkutsk from January 12 to 
16, 1893, by M Alexisde Tillo Durirg four days the baro- 
meter remamed above 800mm, and on January 14 the highest 
value known up to the present, 807 5 mm , was reached, the 
temperature being ~ 46° 3 C --M Callandreau was elected Mem- 


ber in the place of the late Admiral Mouchez, and M Keékulé | 


Correspondent in the place of the late M. Stas —Summary of 
solar observations made at the royal observatory of the Roman 
College during the last quarter of 1892, by M P Tacchini — 
On the terms of the second order resulting from the combination 
of aberration and refraction, by M Folie —On the essential 
singularities of differential equations of a higher” order, 
by M Paul Painlevé —Remarks on the preceding com- 
munication, by M Picard —On uniform integrals of, 
linear equations, by M Helge von och —Generali- 
sation of Lagrange’s series, by M E Amigues —On the part 
played by the steam jacket m multiple expansion engines, by 

A Witz —A direct-reading stereo-collimator, by M de 
Place —Hysteresis and dielectric viscosity of mica for rapid 
oscillations, by M — Janet A comparison of differences of 
potential and resulting charges during rapid oscillations, 
determmed by means of the apparatus described last year, 
reveals a laggirg of the charge behind tne potential, both in- 
creasing and decreasing, and a curve plotted with the values 
obtained for a mica condenser suggests some analogy with 
Ewing’s curves of magnetic hysteresis —Optical field, absolute, 
and relative field of view of the human eye, by M CJA 
Leroy —On the achromatism of semicircular interference 
fringes, by M G Meslin —A new system of atomic weights, 
partly founded upon the direct determination of mole- 
cular weights, by M A Leduc -Decomposition of the 
alkaline aluminates by carbomic acd, by M A Ditte — 
On mixtures of ether and water, by M L Marchis —On the 
heat of formation of arragonite, by M H Le Chateher — 
On the crystalline forms of chromium ard indium, by M W 
Prinz —Ammoniacal fermentation of earth, by MM A Muntz 
and H Condon —On the composition of the salts employed as 
condiment by the people about the Oubangu, by MM J 
Dybowski and Demoussy —Oxyhzmatine, reduced hæmatıne, 
and hemochromogen, by MM H Bertin-Sans and 
Moitessier —On the histological alterations of the cerebral 
cortex m certain mental diseases, by M R Colella —On the 
structure and growth of the calcareous shell of the barnacle 
(B tentennabulum), by M Gruvel —On the causes of the 
green colour of oysters, by M S Jourdam —Geological remarks 
on the diamond-beaing meteoric irons, by M Stamslas 
Meunier 

AMSTERDAM 


Royal Academy of Sciences, January 28 —Prof van de 
Sande Bakhuysen in the char —Mr Kapteyn dealt with the 
distribution of stars ın space [t has been long known that the 
mean proper motion in the galaxy 1s smaller than elsewhere A 


thorough investigation of the proper motion of all the stars of P Gases in Living Plants 


the Draper catalogue observed by Bradley m both co-ordinates 
{2357 stars) shows, that this fact 1s due to an excess of insensible 
or very small proper motionin the milky way Those exceeding 
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o"eo55 show no aggregation towards that zone As far as the evi- 
‘dence goes, 1t further proves, by means of the angle subtended 
by te solar motion in space, that stars with equal proper motion 
zn and out of the galaxy have nearly equal distagces These two 
facts taken together prove that Struve’s theory of the arrange-° 
ment of the stars m space must be abandoned In order to find 
what arrangement must be substituted Mr Kapteyn has con- 
sidered the stars of the first and second spectral type separately, 
and arrives at the conclusion that the latter are very strongly, 
condensed about a centre not far from our system, approximately » 
m the digection of oh R A and+42° of decl , whilst the stars 
of the first type are more nearly evenly distribute im the proxi- 
mity of oursun Notwithstanding this difference in arrange- 
ment Mr Kapteyn thinks that probabjhty points to the con- , 
cfusion that the two types belong to one and the same system —~ 
(1) Because the centre of condensation of the second type stars 
coincides very nearly with the apparent centre of the milky way 
(which seems to consist mainly of first type stars) (2) Because 
the stars Wish zzsezsed/e proper motion of doth types are strongly 
“condensed towards the planeof the milkyway (3) Because groups 
of stars, which undoubtedly form stellar systems (eg Hyades) 
contain stars of both types —Mr van Bemmelen, ın pursuing his 
inquiry on colloidal hydrates, spoke at the meetings of November 
26, 1892, and of January 28, 1893, on the constitution and 
composition of the hydrogels of $,O, and of CuQ, ag these 
result from his determimations of their tension of vapour 
(at 15°), changing ina continuous way with their tenure of water 
~-Mr Kamerlingh Onnes showed the isodynamics of a new 
physical laboratory at Gronmgen, mapped under Prof Haga’s 
direction with the localvariometer by Mr Wind, proving the 
excellent constancy of the magnetic field A new theory of the 
localvariometer points to another ratio of distances of the de- 
flecting magnet-pairs than that given by Kohlrausch as preferable 
—Mr Schoute treated of ‘‘ the untform‘representation of a cubic 
surface ona plane ” Indication of the number of pomts com- 
mon to two curves on Fẹ, the plane representations of which*ire 
given Application as to the position of the twenty-seven lines 
with respect to one another 
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THEORY OF THE SUN 


Théorie du Solei By A Brester, Pz , Docteur ès Sciences 
(Amsterdam Johannes Muller, 1892) 


j DE BRESTER’S preliminary account of us new 
theory of the sun has already been noticed in our 
columns (NATURE, vol xxaix p 492) The present volume 
‘1s a communication to the Amsterdam Academy of 
Sciences, and gives a complete statement of the principles 
and their application to the various solar phenomena 
The author ıs careful to point out that he has not con- 
tributed a single fact of obServation himself, big fs conten 
to rely on the wonk of others Nevertheless, he 1s evı- 
dently a most careful student, and if his theory cannot 
be accepted, some of its points are well worth the atten- 
tion of solar physicists 

Starting, with "the sun as a mass of incandescent 
vapours, ıt does not seem unreasonable to regard, with 
Dr Brester, the conditions of such a mass of vapour from 
a purely chemical point of view At certain temperatures 
combinations of some substances will become possible, 
heat will be developed, and various phenomena may be 
produced. Dr Lohse? has already suggested that this 
kind of action might be the cause of the outburst of a new 
st&r, 

Dr Brester appears to unreservedly accept Mr Lock- 
yer’s view, that many of the substances with which we 
are familiar in our laboratories are dissociated into their 
finer constituents at solar temperatures 

In accordance with the generally accepted notion, he 
also assumes the sun to be gaseous, and regards the 
photosphere as a shell of partially condensed matter He 
rejects, however, the idea that the sun is in an almost 
constant state of agitation. Indeed, the unique point of 
his theory 1s that the sun is always in a state of perfect 
tranquillity, and that the so-called ‘‘eruptions’”’ do not 
really indicate the actual displacement of matter, but 
simply the translation of the luminops condition He 
boldly declares (p 4) that “the solar eruptions do not 
exist,” and looks to the known facts of chemistry to ex- 
plain the multitudinous phenomena with which students 
of solar physics have to deal, 

What Dr Brester calls “ New Astrochemical Princi- 
ples” are stated as follows — 


Principle J—AIl incandescent celestial bodies are 
tranquil in themselves, and their quiet interiors are such 
that the molecules of different densities, arranged by 


gravitation in concentric spheres, never lose their stratifi- 
cation 


Principle TI —The continued cooling of stars generally 
produces ın their exterior layers an intermittent transfor- 
mation of chemical energy ın the form of heat, and thus 
produces periodical eruptions of heat 


Let us see how, with these premises, Dr Brester 
treats some of the problems of solar physics 

The Formation of Spots —~According to the new theory, 
spots are openings 1n the photosphere produced by the 
heat developed in the chemical combination of disso- 


1 Berlin Akad Monatsh , 1877, p 826 
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ciated molecules, part of the photosphere being evapor- 
ated when guch an “eruption of heat” occurs On this 
suppositfon the spot has the same temperature as the 
photosphere itself, the condition of things being some- 
what similar tosthat of small pools of water ın a mass of 
ice Dr Brester shows how this view gives an eaplana- 
tion of th® proper motions aff other phenomena of spots, 
but We must needs refer those interested to the book 
itself for full detail? 
The Stratification of the Sun's Atmosphere —All 
solar physicists*agree that in the solar atmosphere there 
1s a strafification of seme sort, but there are different 
views as to the exact nature of 1t The old idea was that 
each vapour extended from the photosphere upwards, 
reaching to a height depending upon its density This 
view had its birth in the observations showing that all 
the bright lines of the chiomosphere appear to reach the 
photosphere, but Mr Lockyer showed, that as we have 
not to deal with a cross section ih the observations, the 
same result would be obtained if the vapours were 
arranged in true shells Mr Lockyer follows up this 
important fact with the suggestion that the varous layers 
are really concentric shells arranged according to their 
-heat-resisting power, any particular substance finding its 
level where the temperature 1s just below that of dissocia- 
tion for the vapour m question Dr _ Brester, however, 
goes Back to the old view that the layers are arranged in 
the order of their specific gravities, but modifies ıt by sup- 
posing, with Mr Lockyer, the vapours to hein shells 
Further, accepting the dissociation hypothesis, he re- 
gafds some of these layers as finer constituents of what 
the chemists call elements 
Dr Brester imagines that Mr Lockyer’s view demands 
that the most dissociated, and therefore the lightest 
molecules, should be found in the layers nearest to the 
photosphere, while the least dissociated, and therefore the 
heavier molecules, should appear in the outer layers 
This, however, 1s not the case, according to our author, 
! the lighter vapours, such as the hypothetical-Aedzwz and 
hydrogen being furthest removed from the photosphere , 
while the heavier, such as iron, appear only ın the lower 
levels The whole subject has been very fully discussed 
by Mr Lockyer in his “Chemistry of the Sun,” and 
space does not here permit all the arguments to be re- 
stated It may be mentioned, however, that, as Mr 
Lockyer points out (p 172), there 1s no evidence that the 
various metals are arranged according to densities, the 
case of magnesium and sodium ıs instanced, the heavier 
metal always showing the longer lines 
In a foot-note on p 17 Dr. Brester states that the 
various elements need not always appear exactly in the 
order of their specific weights, “ Car la hauteur où seront 
encore visibles les molecules d’une matitre quelconque ne 
dépendra pas uniquement de leur poids mais de leur 
nombre aussi” It ıs by this bare statement that he 
attempts to explain the great height to which the H and 
K lines of calcium have been shown by recent phote- 
graphs to extend, and presumably also such cases as that 
of magnesium and sodium, which has already been re- 
ferred to It1s unnecessary to say more on this point, as 
Dr. Brester practically renounces this point of his theory 





1 “í Chemistry of the Sun,” p 305 
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The problem of the stratification of the sun s atmosphere 
does not, therefore, appear to have been advagced by Ins 
discussion of the va11oys observations ° 
Dr Brester’s view of the solar surroundings leads him 
to suppose that the concentric layers whæh he postulates 
are ellipsoidal, so that the photosphere* cuts different 
shells in different latitudes® The fact that there 1s an 
equatorial extension of some sort 1s abundantly demon- 
strated by eclipse photographs [if the application of 
this view to the explanation of some of the phenomena 
presented by the sun Dr Brester displays considerable 
ingenuity, and we may refer toesome of the, as they 
suggest points which may have to be taken into con- 
“sideration in other theories 
The Solar Rotation -lt is a matter of common know- 
ledge that the equatorial regions of the sun, as indicated 
by the spots, rotate more rapidly than the regions in highér 
latitudes On Mr Lockyer’s hypothesis, which supposes 
sun-spots to be produced by the fall of condensed materials 
from the cooler regions of the atmosphere, this 1s ex- 
plained by the fact that such atmosphere ts highest at the 
equator, and the spot-forming matter thus having a greater 
forward velocity previous to its descent, will have a greater 
angular velocity on reaching the photosphere Dr Bres- 
ter's view is a modification of this Taking for granted 
that the solar layers are ellipsoidal, and that the photo- 
sphere ıs an independent partially condensed strell, he 
points out (p 44) that when the matter of any particular 
layer condenses to form a part of the photospheie, thee 
increase of density will cause it to descend towards lower 
layers, and as it will retain its mitial velocity, the an@ular 
velocity in its new position will be increased In this way 
he explains the law of solar rotation, but on account of the 
absence of knowledge of the densities of the vapours near 
the photosphere, the question cannot be treated mathe- 
matically On Dr Brester’s view this law applies only to 
the photosphere itself, the ellipsoidal layers all having 
the same angulai velocity 
This he further applies to the reconciliation of the 
spectroscopic determinations of the velocity which have 
been made by Dunér and Crew Dunérs observations 
practically confirm the law derived from the observations 
of spots, while those of Prof Crew show no change of 
velocity with change of latitude Dr Breste: points out 
that most of the lines observed by Crew have been seen 
bright ın the chromosphere, while those observed by 
Dunér have not been so recorded Hence he concludes 
that the lines observed by Dunér are produced by the 
absorption of vapours actually lying in the interstices of 
the photosphere—and therefore indicating the same 
velocity—while those observed by Crew show only the 
uniform angular velocities of the ellipsoidal shells 
Changes in the Spectra af Sun-spots—Dr Brester’'s 
theory also gives an explanation of differences in the 
spectra of sun-spots at different parts of the spot-period 
Observations have shown that at maximum the lines 
which are most widened in spot-spectra are chiefly lines 
of unknown substances, while at minimum they are cliefly 
lines of iron and, other known substances When it 1s 
remembered that there 1s a progression m latitude with 
the advance of the spot-period, Dr Brester’s view can 
readily be understood , the photosphere in each latitude 
will have a different composition, and hence change of | 
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lafttude will be accompanied by change of spectrum It 
18 only fair to say that the exact nature of this change has 
not yet been fully investigated, and hence the explanation 
offered cannot strictly be put to the test 
ing, however, it ıs evident from what has already been 
satd, that if Dr Brestdr’s view be correct, there must be 
a layer of unknown vapours cutting the photosphere about, 


latitude 15° (the latitude of spots near maximum), and ” 


layers d the vapour of iron, or some of its constituents, 
cutting the photosphere about latitudes 5° and 30° (the 
latitudes of spots at mimmum) ' Before the view can be 
properly tested, ıt 1s clear that we must have further 
knowledge as to whether the iron lines widened 1n spots 
of high latitude at the beginning of a sun-spot period are 
adenticaf with those widened if spots near the equator 
‘towards the end of the period, and, sp far as we know, 
ifformation on this point 1s wanting 

The Periodicity of Solar Phenomena —Dr Brester 
first of all dismisses the suggestion of planetary disturb- 
ances as the phenomena usually seen®are too irrégular 
to be consistent with orbital motion , and other views 
are also found wanting He then shows how the second 
of the astrochemucal principles already referred to appears 
to him to give the necessary explanation As in our 
notice of his first essay, we may say that the main idea 
1s that during eleven years the integrated effects of the 
va1ious chemical combinations which have taken place 
are such as to very nearly restore the conditifns 
which had existed at the commencement of the period 
Slight differences would be produced each time, so that 
after a long inteival wide differences might be expected 

Many other problems are discussed, and Dr Brester 
has satisfied himself that his theory is competent to 
explain them all Want of space, however, will not per- 
mut further reference 

The volume will be a valuable one, if only for the fact 
that ıt brings together a great mass of work which has 
been done in connection with the sun—over 300 authors 
being quoted—and although we are not prepared to 
accept his theory in all its points, it 1s fair to say that 
some of his arguments are extremely suggestive, and may 
help ın time to unravel some of the mysteries of our 
central luminary 

In subsequent communications Dr Brester will 
extend his theory to the phenomena presented by variable 
stars, comets, and other celestial bodies AF 


ELEMENTARY BIOLOGY 
A Course of Practical Elementary Biology By John 
Bidgood, BSc, FLS (London Longmans, Green, 
and Co, 1893 ) 
Re book deals with certain of the types of animals 
and plants which are included in other elementary 
works on the same subject The forms selected are 
yeast, protococcus, bacteria, mucor, penicillium, chara, 
fern, flowering plant, amoeba, vorticella, paramcecium, 
hydra, mussel, crayfish, and frog The author states that 
“the subjects dealt with cover most elementary biological 
courses, but apparently do not exactly fit any” The 
work has, therefore, at any rate, the merit of not having 
been written merely from the point of view of any particular 
examination syllabus A certain amount of originality 
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1s also seen in the attempt to combine a more general 
treatment of the subject with practical directions . 
, General instructions with 1egard to the microscope, 
microtome, afid reagents, are given in the introduction , 
these, however, do not indicate a very wide personal 
acquaintance with the ordinary laBoratory requirement, 
„2nd the methods of preparation, &c, are mainly copied 
from Lloyd Morgan’s “ Animal Biology” and Howes’s 
“ Atlas of Practical Elementary Biology” The Student 
1s referred to a number of well-known text-books for 
further information, but it ıs curious that no mention is 
made of certain excellent elementary works treating more 
especially of the types described 
The pait dealing with plants, which occupies 1ather 
more than half the book, 1s on the whole hore satıs- 
factory and contaims fewer mistakes than that relating to 
animals Most of the woodcuts in the former are taken 
from well-known sources, and a number of original 
figures are given of Aspıdium and of Lamium album, 
which latter 1s sel&cted as a type of the Phanerogams, 
the author has evidently worked out the structure of these 
forms with some care In the zoological part many of 
Lloyd Morgan’s diagrams have been utilised, and figures 
are also taken from various other text-books, such as 
Mulnes Marshall’s “ Frog,” Wiedersheim’s “ Comparative 
Anatomy,” and Quain’s “ Anatomy” Most of those from 
the last-named work, with the corresponding descriptions, 
nafurally do not refer to the frogat all, but this fact is not 
stated Some of the drawings of invertebrates made by 
the author are very fair, though they do not indicate much 
originality , one or two others, such as that of an undis- 
charged nematocyst of hydra, on p 221, are bad The 
sources from which borrowed figures are taken 1s not 
mentioned ın all cases, although the contrary 1s stated in 
the preface 
The author shows very little power of selecting his facts, 
or of drawing conclusions from them in such a way as to 
clearly illustrate the general principles of the subject 
Many of the details, moreover, are mcorrect, and errors 
of the most serious character occur It will be sufficient 
to refer to a few of these in order to dicate the author’s 
looseness of expression and want of acquaintance of parts 
of the subject with which he deals 
The remarks on the structure and functions of the 
nucleus, and on the pulsating vacuole in protococcus 
{pp 46 and 47) are, to say the least, misleading This 
organism may, it 1s said, “ be looked upon as a closed bag 
with a double wall—the outer of cellulose, and the inner 
of protoplasm” (p 50), and the movements of its ciha 
“probably” drive it through the water (p 48) The m- 
vestment of the “spermocarp” of chara 1s called a 
“pericarp,” and the pro-embryo a “‘ prothallum” (pp 88 
and 89) The description of karyokinesis (p 108) does 
not show much knowledge of recent observations On 
p 90, line 10 from top, the word “sexual” has by an 
oversight been printed as “several” The oosphere 1s 
confused with the fertilized ovum on p 133, although the 
term oosperm 1s correctly used on previous and sub- 
sequent pages The description of the part played by 
the nucleus in the processes of reproduction and con- 
jugation in vorticella on pp 211 and 212 1s somewhat 
incomprehensible. One gathers on pp 220 and 221 that 
it 1s comparatively easy to distinguish the nerve cells in 


NO. 1219, VOL. 47 | 


j 











hydia ın preparations simply traced up in water and 
stained with methyl-blue, and ın optical sections of the 
entire ammal prepared with ogmic acid. We may 
mention that it has recently been shown by Albert Lang 
that the bud gn hydra is of “a product of both 


ectoderm and endoderm” as stated on p 223 The 
Metazoa ase said to be al é‘ characterized by the 
possession of a digestive cavity (enteron)” (p 224) On 


P 234 we read that the “kidneys (nephridia)” of the 
mussel are “ sacculated organs whose walls carry a mass 
of tubules,” and one gathers that the small irregular 
opening I@ading from the kidneys into the “meter” is 
quite easy to1ecognise Fig 194A, representing the brain 
of the frog, ıs taken from the old figure by Ecker, in 
which the “olfactory lobes” are geparated by a cleft, and 
the primary fore-biain ıs said to be the same thing as 
tħàe thalamencephalon (p 333) We do not see the object 
of introducing a description of the complicated human 
auditory apparatus m the chapter on the frog The 


' account of the processes of maturation, fertilization, and 


segmentation of the ovum of the frog 1s extremely incom- 
plete and inaccurate, and one might even infer from 
one sentence on p 331 that the nucleus was quiescent 
during the division of the egg ! We are told that the 
ectodermic invaginations which give rise to the “nares” 
become “continuous with the mesenteron” (p 335) 
The description of the development of the lungs (p 334), 
together with the figure copied from Whiedersheim, 
refer to the mammal, and not to the frog In 
the account of the development of the body- 
cavety (p 335), 1t 1s said that the latter, “extended 
upwards through the lateral mesoblastic plates, nearly 
meets in the middle line beneath the notochord, and so 
pinches the almentary canal with “its glands into the 
body cavity”, and on page 333 it 1s stated that the 
notochord “pierces the mesoblast and divides it mto 
right and left halves” The numbering of the five 
aortic arches given in Fig 225, and that of the zaree 
mentioned ın the text ıs incorrect (p 336) We learn 
that metamorphosis begins soon after the develop- 
ment of the gills (p 336) The account of the 
development of the urimogenital ducts on p 338 1s 
quite imcorrect as appled to the frog In Chapter 
XVIII one gathei:s that the processes of digestion 
mall the Ccelomata are quite similar to those which 
occur in the higher forms, which are then briefly de- 
scribed 

Even if we accept the authors dictum that “he will 
know a good deal of botany who knows Chara and Lamium 
thoroughly,” and give him full credit for having worked 
up some parts of the subject practically, we must remind 
him that a wider knowledge than this implies 1s advisable 
before attempting to write a book on general biology 
After reading the preface and introduction, one 1s led to 
expect that the high ideal set up by the autho: as regards 
actual personal observation would at any rate have led 
him to examine carefully and accurately all the types 
described , it 1s very disappointing to find that this has 
not been the case In conclusion we venture to repeat 
Darwin’s advice as quoted on p 200 of this book “ Give 
full play to your imagination, but rigidly check ıt by test- 
ing each notion experimentally ” 

WNP 
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VANT HOFS “ STEREOCHEMISTRY” 


Nouvelle Edition de “Dix Annges dans 
Par J-H. vavt Hoff 
(Paris # Georges Cargé, 


Stéréochimie 
PHistorre dune Théorie” 
Rédigée par W Meyerhoffer 
1892 ) 

HE second edition of this work was very fully re- 
viewed in these columns ın 1887,(vol xxxvu p 121), 
and we will therefore content ourselves with noticing 
briefly the new matter contained ın the present edition 
We must, however, premise that the stereoghemistry 
of the carbon compounds ıs baged on the assumption 
that the four monad atoms or groups satisfying the four 
affinities of a carbon atom are situated at the solid angles 
of a tetrahedron, the centre of which 1s occupied by the 
carbon atom itself, and on the allied conception of the 
“asymmetric” carbon atom— asymmetry” arising when 
the four attached atomsor groups are dissimilar, ın which 
case two enantiomorphic arrangements are possible for 
any given set of four such atoms or groups (see the 
notice already referred to) In the first French edition, 
which bore the title “La Chimie dans I’Espace,” the 
author discussed the greatly increased possibilities of 
isomerism to which this new theory led Since then 
chemists have used the theory as a guide in the search 
for cases of isomerism, and numerous new isomeric, com- 
pounds have been discovered, the existence of which 
could not have been predicted as long as the old con- 
stitutional formule written in one plane were employed 

The history of this branch of organic chemistry has, 

during the past seven or eight years, been one continuous 

triumph for the theory One of the most striking proofs 
of the value of these*stereochemical views 1s to be found 
in Emil Fischer’s well-known researches on tie sugar 
group In the group of the glucoses of the aldehyde- 
alcohol type, for example, the presence of four asym- 
metric carbon atoms has to be assumed, and the theory 
predicts the existence of no fewer than sixteen isomerides 
with a normal carbon chain as compared with the one 
form admissible under the older view Several of the 
predicted forms have been prepared, and the relative 
distribution of the positive and negative asymmetric 
carbon atoms within the molecule has been determined 
by E Fischer This and other work confirmatory of the 
theory, ıs described and discussed in the present volume 

The theory of the asymmetric carbon atom owes its 
origin to the difficulty of otherwise explaining the optical 
rotatory power of various organic compounds Quite 
recently, P A Guye has suggested that the numerical 
value of this optical rotatory power 1s dependent upon 
the relative masses of the substituting atoms or groups 
attached to the asymmetric carbon atom, and that if two 
of the four different substituting radicles are of equal 
mass the 1otatory power will cease He was unable to 
verify this view in all strictness, since, in the cases of this 
kind which he studied, such as that of methyl-ethyl- 
aldehyde (C,H) (CH,) CH (COH),in which C,H; = COH 
= 29, there was optical activity The probable explana- 
tion 1s, that, as suggested by Guye, not only the masses 
of the groups, but also the interatomic distances, of 
which the atomic volume is a measure, come into play 
here 
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| esters determines the amount of the rptatory power, no 
| 

l 

i 


However, by varying the weight of a given group | 


+ 
attached to an asymmetric carbon atom—thus, by sub- 
stituting successively different homologous radicles—it 


was found possible to produce a concomitdnt variation in, 


the rotatory power of the compound, to make it increase 
or decrease at will, and even to change its sign This 
variation is shown m ascending the series of the esters 
of tartaric acid and its di-acetyl and di-benzoyl deriva- 
tives But whereas the weight of the alkyl-group in the 


such influence can be perceived in the case of the metallic 


salts of tartaric acid, all of which dtsplay in solution the ° 


same rotatory power, irrespective of the atomic weight of 
the metal The clue to this anomaly is furnished by. the 
| electrolygic. dissociation theory of Arrhenius, according to 
which the dissolved salts are present in the form of their 
digsociated ions, so that, in the cas of the dissolved 
metallic tartrates, ıt 1s the 10n COCH OH),CO, which 1s 
alone responsible for the rotation Arrhenius’s theory 
' thus receives striking confirmation from an unexpected 
| quarter 
The subject of compounds containing closed chains is 
fully discussed in the present edition, and the “cis” and 
“trans” isomerism discovered by von Baeyer 1s de- 
scribed 
The relative position of the substituting groups in the 
| stereo-isomerides 1s also discussed 
| The concluding chapter deals with the stereochemisgry 
of mtrogen—a question which had not emerged when the 
previous edition was published Some of the information 
given under this heading 1s rather meagre , but doubtless 
the omissions are tentional and they are largely com- 
pensated for by a very complete bibliography of the 
subject z 
The work is in every sense authoritative, and we cordi- 
ally recommend ıt to all interested ın the most recent 








developments of organic chemistry. F RJ 
OUR BOOK SHELF 
Die Fossile Flora der Hothinger Brecae By R von 


Wettstein With7 plates (Vienna Imperial Print- 


ing Office, 1892 ) 


THE Hottinger Breccia is a formation about 50 feet 
thick in the neighbourhood of Innsbruck, and situated 
about 1200 metres above sea-level The upper part con- 
sists of about 35 feet of coarse conglomerate, with fossils 
chiefly confined to a bed some 3 feet thick, while the 
remainder is occypied by alternating beds a foot or two- 
l in thickness of white or reddish sandstones and breccias, 
which are for the most part very fossiliferous It has 
been well known to collectors of fossil plants for upwards 
of thirty years, and though at first regarded as of tertiary 
age, ıs now uniformly recognised as quarternary, possibly 
inter-glacial, or more probably post-glacial The lower 
part is characterised by the occurrence of many herbaceous 
plants, such as the violet, strawberry, coltsfoot, Prunella, 
&c , which are replaced above to some extent by Cornus 
sanguinea, Rhamnus Frangula, an alder, willow, &c , in- 
dicating, perhaps, a change im the forest growth without 
necessarily implying any considerable interval of tıme 

The flora 1s almost wholly of existing species, and in the 
main does not differ essentially from that which might be 
found ın a sumilar situation at the present day , but six of 
the species no longer flourish at such an altitude, and a 
few others, like the box, are absent in Northern Tyrol,. 








ai Gea ee 
While there are also indications in the relative sizes gf the 
eaves of others that the climate was milder. Perhaps 
e Alps weré less elevated and the sea nearer at the time, 

















nly flourishes in a much warmef climate far to the efst, 
but, from its discovery in other localities, was evidently 
* thoroughly indigenous in the Alps. The author regards 
_ the flora as a relic of the “ steppe-flora ” which than spread 
vover the greater part of Europe, and of which numerous 
races still exist, especially in Switzerland and Lower 
ustria, where plants of Oriental facies, such as the yey, 
box, holly, Ephedra, Sumach, hornbeam, feather-gra§s, 
naidenhair, &c,, are its lingering remains. 
o She work is carefully prepared, doubtful determinations, 
srrept in thecase of the, Arbutus and a new, ba ckthorn 
allied to Rhwnnus latifolia of the Canaries, are eschewed, 
and the photographic illustrations, pencilled over by the 
artist, are extremely satisfactory. J. S.G? 


Observational Astronomy. 
(Cardiff: Dantel Owen and Co., 1893.) 


interest*is given to the problem by the undoubted | 
sence of Rhododendron ponticum, which at present | 


By Arthur Mee, F.R.A.S. | 
| scoop,” as well as rub down and abrade. 
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but their definitions will be found‘in the appendix ; we 
are afrajd? however, that the suggestion that their values 
for certain angles should be comfħitted to memory is not 
a wise one, G A B 

' bd f 


LETTERS TO YHE EDITOR. 


A ; 

[The Editor does not hold himself responsible for opinions exe 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts jntended for this or any other part of NATURE, 
No nagice ts taken of gronymous communications. | 


The Glacier Theory of Alpine Lakes, 


Tue letter of the Duke of Argyll against the theory of the 
formation of alpine lakes by glacial aption shows such an amount. = 
of misconception of the theory itself, and so completely ignores 


e other side seem desirable. 

The Duke says that glaciers ‘‘do not dig out,” do not ‘act 
like a ploughshare,” but, when moving down a slight incline do 
No observer of 





| glaciers has ever stated, so far as I know, that they do “dig 


THIS small. book should serve the purpose for which it is | 









For this reason the author limits himself to the purely 





essary. 
occultations, and: “the. sidereal firmament,” the 
datter treating of double and coloured stars, &c. The 
chapter on the telescope contains many practical hints, 
besides numerous woodcuts, while that devoted to the 
moon is very pleasant reading, and gives a good account 
of the more general features. The illustrations, as will 
-o be gathered from the above, are very numerous, many of 
them being from the pen of the author himself. With 
_ orespect to these, we must add that the one given on p. 72 of 
othe Orion nebula does not remind us of the most beautiful 
_ abject in the heavens, while on p. 66 Donati’s comet is 
depicted minus the two long streamers which made this 
object so striking. 






taining brief contributions from Denning on comets and 
meteors, Gore on variable and temporary stars, Seabroke 
on double star measurement, and a few others. 





W.J. L. 


Loney, M.A. 


< THIS is the latest addition to the series of elementary 
-< text-books recently launched by Mr. Loney. The same 
high standard of excellence is anainiained, and the author 
_ must again be congratulated on his efforts to place in the 
1s of a beginner a book which will give him correct 


(Cambridge University Press, 1893.) 



















study of mechanics. 


statics, each Led containing the usual chapters. 
_ reader should fail to understand the chapter on the laws 


bject. We are glad to observe that the words “rate of 
ange” find their way into the statement of the second 
ww, for its.definiteness is increased thereby. More tha 

e usual care. appears to have been devoted to the 
lection of suitable examples; some of them are ex- 
sptionally good, and thus add to the usefulness of the 
ook. Occasionally the trigonometrical ratios are used, 
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The book concludes with a short | 
obituary of the Rev. T. W. Webb and an appendix con- | 


thor could improve his remarks on this part of the | 


issued ;. the object being to provide the beginner with an _ 
inexpensive treatise to enable him to become familiar with | 
and interested in the practice of observational astronomy. | 


ve side of astronomy, dealing with the sun, | 
mets, and meteors, giving numerous references | 
: Short chapters are given on eclipses, | 


| glaciated districts, mountain lakes abruptly cease. 
| hardly any in Spain, none in the Great Atlas, none in Sardinia 


bee 


out,” and it is equally erroneous to say that they ‘‘ scoop,” for 
that implies that it is the end of the glacier that acts. But the 
end is its weakest point, where it is melting above and below, 
and where consequently it can do practically nothing, The 
whole action of a glacier is a grinding action, and its grinding. 
power is greatest where it is thickest, and where, consequently, 
it presses on the rocks with the greatest weight. The result of 
this grinding is seen in the muddy stream issuing from all exist- 
ing glaciers ; while the well-known ‘ till” is the product of the 
rock grinding mill of ancient glaciers and ice-sheets, 
Notwithstanding the Duke’s disbelief in ice-sheets I. venture 
to think that they former existence has been demonstrated both 
in Scotland and Ireland ; but leaving this point, I wish toaake 
a few remarks on the extreme inadequacy of the earth-movement 
theory to account for the facts. In the first place it is certain 
that no alpine lake can possibly have a long life, geologically. 
speaking. In the course of a few thousarftls of years, certainly 
in less than a hundred thousand, all alpine lakes would be filled 
up by the sediment brought into them, It follows that all th 
existing lakes must have been formed about the same period 
that, geologically, a very recent one, and corresponding approx 
mately with that of the well-known glacial epoch. But if thes 
lakes were all formed by earth movements, either just before the 
glacial epoch came on, or during its continuance, or afterwards 
we have to explain the remarkable fact that such movements 
only occurred within the limits of glaciation, never beyond 
those limits. In Wales, Cumberland, and Scotland, in the Alps, 
in Seandinavia, in Finland, in the northern United States and 
Canada, in Mongolia and Thibet, in Tasmania and New 










Mochanies and Hydrostatics for Beginners. By S. L. Zealand, we have thousands of rock-basin Jakes, amid palpable 


signs of glaciation. But the moment we pass beyond the 
There are 
or southern Italy, except in the volcanic areas and away from 
the mountains, none in any of the West Indian islands with 


| their fine mountain-ranges, none in the peninsula of India or 


deas of the laws and principles which are included in a 


It consists of three parts, statics, dynamics, and hydro- | 
If the | 


in Brazil, And there is exactly the same distribution of fiords, 
We have them in Norway, in West Scotland, in Alaska, in 
South-West America, and in New Zealand, all characterised 
by deeper water within than at their outlets, and all in glaciated 
countries, but nowhere else in the world. 

Now it is simply impossible to believe that at a very recent 


_ period there should have been earth-movements of such a char- 


of motion, he must attribute it either to his want of ability | 
or the nature of the subject, for we fail to see how the . 


i 


| 
| 
| 


+ 


acter as to produce lakes, but always in glaciated districts and 
never beyond them, unless the movements were a result of the 
glaciation. This has not, I believe, been yet suggested ; but, 
in view of the modern theory that any considerable loading of 
the surface produces subsidence, it is at least a possible explana- 
tion, But there are some important facts that seem more in 
favour of the grinding out of the lake-basins by the enormous.” 
weight of ice accumulated over their sites during the height of 
the ice-age. Looking at a geological map of the Alps it will be 

seen that most of the lakes are more or less bordered by tertiary 

or secondary rocks, Lakes Annecy and Bourget are in miocene 




















438 ‘ 


nt. 


NATURE 


Ree aes 


eee 





* 


[Marcu 9, 1893 





and eocene; the lake df Geneva on the north side is miocene 
or jurassic ; the lake of Neuchatel, miocene ; lake€ Thun and 
Brienz, eocene or jurassicg lake Lucerne, eocene and Miocene; 
lakes Zug and Zurich in miocene; lake Constance miocene ; 
lake Maggiore is mostly in gneiss, but it ig very suggestive 
that it is here comparatively shallow, but becomes suddery 
deeper and reaches its maximum depth in its lower portion 
where it is bordered on the M&st by the jurassic ®eds; lake 
Como also has its greatest depth in triassic rocks, the apper 
portion, where gneiss prevails, deepening gradually southward 
as in a submerged valley. Equally suggestive is the fact that in 
the eastern Alps of Tyrol and Carinthia, where gneiss, porphyry, 
and the older stratified rocks prevail, and where glaciers are not 
now so extensive, there are hardly pany lakes, except on the 
northern borders, where a considerable number occur in eocene, 
eretaceous, jurassic, or triassic formations. 

These various facts as to the distribution of alpine lakes— 
their almost. total absencegin all parts of the world outsige of 
glaciated districts, and within glaciated districts their prevalence 
‘in the newet and more easily denuded rocks—are what have t 
be explained by the advocates ofthe theory of earth-movements, 
and ‘this, so far as Lam aware, they have never attempted to do. 
Equally important, and equally difficult to explain on the earth- 
movement theory, is the fact that alpine lakes are almost always 
situated just at those spots. where, by means of converging 
valleys, the glaciers would become heaped up and attain 
“their maxitnam thickness, or where there is good evidence that 
they have been very thick ; and it is the grinding power of this 
enormats weight ofice, acting differentially as regards the softer 
and harder rocks, that has worn out hollows in pre-existing 
valleys now occupied by lakes. In almost every case, too, it 
will be seen that there is a constriction or narrowing of the 
valley towards or beyond the lower end of the lake, whjch, by 
preventing the free escape of the ice, has increased its thickness 
and grinding power. 

In the presence of such important series of facts as those here 
referred to, mere opinions, or even small and detailed cases of 
difficulty, can have no weight ; but there is yet another consigera- 
tion, which most geologists will admit is antagonistic to the 
earth-movement theory. The whole tendency of geological 
observation is in favour of the usually very slow rate of earth- 
movements, while it % equally in favour of the comparatively 
rapid action of denudation by running water. But in order that 
earth-rnovement could form a lake, it would be necessary that 
| the rate of elevation or depression should be so great that the 
_yiver could not keep pace with it by cutting down its channel ; 
and, considering that all the rivers in question are rapid moun- 


“tain streams carrying great quantities of sediment, this will be 


admitted to be a very improbable supposition. But when we 
add to this the still greater improbability that such rapid earth 
movements have occurred in scores and hundreds of cases, all 


at about the same time, geologically speaking, and all just in | 


those spots where it can be shown that daring the glacial period 
ice must have accumulated, and where the rocks were of such a 
character as to admit of being ground away ; and yet further, 
that no similar earth movements producing similar results have 
recently occurred in any part of the globe beyond the limits of 
glaciation, the whole assumption becomes so hugely improbable 
as to render the theory of lake-formation by ice-grinding easy in 
comparison, 

Sir Charles Lyell considered that the gravest objection to the 
glacial-erosion theory was the entire absence of lakes where 
they ought apparently to exist; and he instanced the valley of 
Aosta and the Dora Baltea, the glacier of which produced the 
enormous moraines of Ivrea, The valley of the Rhone above 
Martigny may be adduced as another example of the 
absence of lakes where they might be expected. But this 
kind of difficulty will apply to many other valleys, and can only 
be answered by general considerations, In both these cases the 
valleys are comparatively broad and open, and have a rather 
rapid descent, Itis probable, therefore, that the ancient glacier 
in both was of a nearly uniform thickness, so that its wear- 
ing action on the floor of the valley would be tolerably 


uniform, To produce a lake we require essentially a dif- 
ferential action. There must be much more rapid 
degradation in one part than in another, due either 


to greater ice-accumulation or te softer rocks in one part 
than in another, In both the valleys referred to there is much 
uniformity in the rock-formations throughout, and even if some 


i 


« 





lakes or chains of lakes had been formed, the enormous amount | 
i 
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| again, 


è 
of debris still brought down may well have filled up and alto” 
gethe? obliterated them, The absence of lakes in certain valieyS* 
cannot be considered an argument of any value until it is 
ascertained by borings that none have been formed and filled up + 
It must also be shown that the whole conditions are 
sugh as to produce that amount of differential grinding down, 
without which rio lake can be expected to have been formed. 

It certainly seems to me:that all the facts, all the probabilities, | 
all the converging lines of evidence, are in favour of the glacial e 
theory, tæ which the. only serious objection is the assumption 
that glaciers cannot move uphill, But that they can do so, and 
have done so, is now admitted by most students of glacier- 
motion. Mr, Jamieson, and other Gcotch geologists, have , 
pi&ved that glaciers, over 2000 feet thick, have travelled up 
lateral valleys, and up the slopes of many hills and mountains ; 
and when we consider that the Rhone glacier was 5090 feet 
thick just above the lake of Geneva, and moré than 2000 ‘feet 
thick whefe ét abutted against the Jura, we can have no difficulty 
M% admitting that it might have travelled up thé very gentle 
slope of the lake bottom, which appears to be less than 100 feet 
in a mile in its steepest parts. ALFRED R. WALLACE, 





Waves as a Motive Power. 


HAVING frequently observed the swimming motions of the 
fishes in our Aquarium—and occasionally of porpoises in the 
open sea-—I have tried to make use for propelling boats of the 
same principle of locomotion, as exemplified particularly in the 
tail-fin. 

I fixed a fin (blade) of elastic material like a helm to the end 
of a canoe ; moving that fin laterally to and fro, the same went 
forwards. Ihave since learned that this ‘‘ motor” was used 
already twenty-five to thirty years ago by Ciotti, a Sicilian ; it is 
of course only an exact version of the method of scalling with 
one oar, familiar to all boatmen. Whilst trying my canoe Må 
models of boats I soon became convinced that a boat ought to 
move forward if elastic fins are fixed to it, directed backwards, 
in such a manner that their flat sides are pressed against 
the surrounding water, when the boat rolls and pitches. The 


‘elastic fins, whilst overcoming the resistance of. the water, 


curve like the fins of a fish, driving the water. backwards and 
consequently pushing the boat forwards, 

The canoe was provided with two horizontal fins at the stern 
and two vertical ones at the keel, total surface o'2 square 
metres ; speed against rather sharp wind and waves estimated 
at 25 metres per minute. I was unable to take exact measure- 
ments, as the canoe was accidentally sunk before the experiment 
was complete. 

I then provided another boat, three metres long, at each of 
the two pointed ends with a horizontal fin (later on two), 
and at the keel with two vertical fins; these were all made of 
steel sheet, 1~o°R mm. thick, subsequently replaced with 
aluminium bronze. The boat covered, against a gentle sea and 
wind, the distance of 900 metres in 25 minutes. Putting the 
fins obliquely the boat turned towards the right or left ; directing 
one group of the fins forward, and another of equal. surface... 
backward, their action was paralysed, and in similar manner: 
it was easy to make the boat turn round on the spot or to move 
backward. 

The changing of the surface of the fins (0°3 to 0°6 square 
metres) caused very little difference in the speed produced. 
The same movements of the boat take place if the rocking is 
caused artificially, 

I undertook a series of trials, in which I wish to acknowledge 
with thanks the kind assistance of Mr. Nelson Foley. The first 
result was that the vo//ing yields so little power, (very little 
energy being sufficient to prevent rolling,) that the vertical fins 
as a source of power may be nearly neglected in the calcula- 
tions. 

As to pitching, the power resulting from the action of the 
waves against gravity is proportioned to (weight..of boat with 
crew) x (number of undulations) x (height of waves). Butonly a 
small portion of the energy developed in moving the boat up 
and down acts upon the fins (surface of boat in water-line three 


esquare metres, surface of fins 0'3 to 0'6 square metres), and of 


this remaining available force a considerable portion is lost. by 
the low efficiency of the fins. Supposing, for the sake of arbu- 
ment, the efficiency to be 25 per cent., the propelling capacity 
in a moderate sea works out to the fraction of a man’s powers 
Considering these circumstances it seems doubtful, even with 
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considerable rocking and using boats of more advantageous 

forms than mine, if it will be possible to have a much higher 
oo gpeed: than metres per hour. It appears also that the 
available force will be hardly sufficient to struggle successfully 
“against strong winds and currents. 
Ido not therefore prognosticate too confidently any practical 
value to the motor, but should be Very glad if some of yfur 
readers would inform ‘me as to-any similar experiments which 
ay already have been made. : H. LINDEN. 
Zoological Station, Naples, February 19, e 














Blind Animals in Caves. 


<: Asareader of Mr. Herbert Spencer's writings and a decile 
of his, I shall be very glad to: lift Prof. Lankester’s glove. fn 
he first place I would point out that the process he describes is 
‘not natural selection in the ordinary sense; natural selection is 
< the death of the unfit and the survival of the fittest. p In the 
Suggested process neither theinimals with perfect ey€s, nor those 
a, perfect, are destroyed in the struggle for exiStence ; the 
"care simply segregate. But this is of minor importance. The 
question is whether there is any foundation for the hypothesis 
‘suggested, f 
Prof. Lankester supposes that the individuals born with defec- 
tive eyes have iemgined in the dark places, while those with 
perfect eyes have followed the glimmer of light and escaped. 
But be has overlooked the fact that blind cave-animals 
are born. or Ratched at the present day with well-developed 
eyes, Itis clear, therefore, as in every other case to which 
the law. of recapitulation applies, that the variations 
which the: evolution is due occurred ata comparatively late 
in the life of the individual. Why did not all the indi- 
ape when they were young, and could still see with- 
cl hen the imperfection of the eyes did occur, 
re for assuming that it was a congenital 
a ms tọ me -perfectly certain that it was a 
-deterioration of the eyes caused by the fact that the individual 
had lived in the dark all its life. In short, I hold that the law 
of recapitulation in development, the law of metamorphosis, or 
biogenetic law, as Haeckel called it, is itself a sufficient proof of 
the inheritance of acquired characters. This argument has never 
been met or even considered by any of those who talk of con- 
genital fortuitous variations without defining them.’ 
oo The evidence for the statement I have made is, I confess, not 
quite complete, but itis sufficient for my present purpose. In 
Semper’s “Animal Life," p. 80, there is an account of Zin- 
-o notheres Holethuriea, based-on the author's direct observations. 
< This species lives in the respiratory trees of Holothurians, and 
-in the adult the eyes are degenerate and invisible on the exterior 
of the animal. The young is hatched as a zowa with perfect 
“typical eyes.; even when it enters the host it retains its eyes, but 
afterwards the eyes degenerate and become covered over by the 
_ carapace. In the common mole, to takeean instance among 
A mals, the optic nerves are degenerate in the adult, so that 
there is no connection between eye and brain ; but in the 




















embryo both eyes are connected with the brain by well-developed 
optic nerves.” Tam not at present acquainted with any obser- 
vations on the young of Proteus, or the blind fish Amblyopsis, 
or the blind Crayfish of the mammoth cave, but I am quite con- 
fident that the young in all these cases have relatively well- 
_ developed eyes. At any rate Prof. Lankester to support his theory 
prove that they are blind from the beginniag ; for if they are 
hen it is clear that the variations which we have to consider 
place during the life of the individual living in the dark, and 
nsequently the support of Prof. Lankester’s suggestion vanishes. 
tof, cester again writes of the deep sea as though it were 
s destitute of light as the mammoth cave, or the subterranean 
“home. of the Proteus, but this is notoriously not the case. With 
regard to fishes, Dr, Günther says that below the depth of 200 
fathoms small-eyed fishes as well as large-eyed occur, the 
former having their want of vision compensated for by tentacular 
organs of touch, whilst the latter have no such accessory organs, 
“evidently see only by the aid of phosphorescence ; in the 
atest depths. blind fishes occur with rudimentary eyes, and 
tit ‘special organs of touch, Dr. Ginther mentions fifty- 
ne species of fishes living at depths beyond r000 fathoms, and 
mong these only three ApAyonus gelatinasus, Ty phlonus nasus, 
dpneps Murray? are blind, Itis, I think, sufficiently evident 
that the biology of the deep sea is quite different from that of 
subterranean. caves or habitats. J. T. CUNNINGHAM. 
Plymouth, February 27. 
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BESIDES panmixia and emigration of the more perfect-eyed. 


individuals, @s explained by Prof. E. Ray Lankester, allow me 


to suggesfanother cause for the dwindling of the eyes in cave: 
dwelling animals. ; 
Prof. Weismang says that the degeneration ‘can hardly be of > 
ditect advantage fo the animals, for they could live quite as well 
in the dark with well-developed eyes.” ` I submit, however, that 
in a place jermanently dark the@ye is not merely useless, but, 
as a dglicate and vulnerable part, it becomes a positive source 
of danger to the anigal, No longer helping the creature to’. 
avoid obstacles or danger, it.is, in proportion to its size, exposed 
to injury, destructive inflammation, and the attacks of parasites’ 
in a manner which must not seldom lead to the death of thè- 
individuale As other senses become more acute, and the eye 
recedes, this danger diminishes, and when the eye has become 
a mere rudiment, “hidden undér the skin,” its presence ceases 
to be a disadvantage, and so degeneration does not proceed to 
cgmpjete suppression. P 
Itis a wonder that Mr. H. Spencer should have overlooked 
Prof. Lankester’s explanation, for the English editor of Prof. : 
Weismann’s fifth essay has not failed to call attention to it, 
Mirfield, February 27,” Pe A. ANDERSON. ` 
[Darwin has himself drawn attentios, in regard to burrowing 
animals, to the conditions pointecbout inthe above (* Origin of 
Species,” 6th edition, p; 110),--Ep,] 


Foraminifer or Sponge ? 


I am glad to find that Mr. Pearcey agrees with me in regard- 
ing Neusina dAgassisi, Gots, as identical with Stannophylam 
sonartum, Heeckel, But with respect to its systematic position». 
I do not as yet see sufficient reason to differ from Prof. Heckel. 
‘In regarding it as a sponge, although I have never observed 
flagellated chambers and cells any more than he. The large 
masses of foreign bodies always present in this organism offer 
every serious difficulties in sectionising it, and as long as we are 
not absolutely cegtain about its cellular structure we are justi- 
fied jn thinking with Haeckel that general appearance and the 
‘presence of oscula, pores, subdermal cavities, horny. skeleton, 
&c., are sufficient to characterise the form as a sponge. 

Mr. Pearcey mentions six genera of Foraminifera which he 
thinks approach closely to Stasnophyiun® I am sorry I cannot 
see much similarity. The chitinous lining in the tube-like body 
of some Foraminifera. certainly bears not the slightest resem- 
blance to the distinct fibrous stroma of Stannophyl/um, which 
reminds me much more of the filaments of the true horny sponge 
Hircinia, 1f anything tells in favour of Mr. Pearcey’s view, it 
is the concentric lines of Staszephylium, which recall the fora- 
miniferal rather than the sponge type of growth. 

The final decision of this question can of course only be 
expected from an éxamination of the cell structure. 

University College, Liverpool, R. HANITSCH. 

February 25. 


A Magnetic Screen. 


During the last vacation St. John’s College, Oxford, has 
been lit with the electric light, and a transformer of the dyna- 
momotor type, weighing over seven tons, has been placed within 
about sixty feet of the electrical testing room of the Millard 
Laboratory, which is farnished with several reflecting galvano- 
meters. I greatly feared that the instruments would suffer much 
from the magnetic field of the large transformer, When it was 
found that no other space could be given up for the machine, 
ĮI devised a method of construction which the Oxford Electric 
Lighting Company very kindly carried out for me when build- 
ing their dynamo house. My method is to construct a wall of 
scrap iron round the three sides of the dynamo nearest to our 
laboratory. The iron wall is about eight inches thick, and is made 
by building two brick walls parallel to one another, and filling 
the interspace with scrap-iron ; a delicate magnetometer used 
for testing the field at unprotected and protected points equi- 





distant from the magnets, when the machine is in action and not 
so, shows that the iron wall is an effective barrier to the magnetic 
influence. I venture to make known this method of shielding 
off a magnetic field, because in these days of electrical invasion 
it may be of use in protecting physical instruments from being 
seriously disturbed, and rendered useless for any but the 
roughest determinations. FREDERICK J. SMITH. 
Trinity College, February 28, 














440 





> -0 — - = 


NATURE 


[Marcu 9, 1893 





ON ELECTRIC SPARK PHOTOGRAPHS; OR, 
PHOTOGRAPHY OF FLYING BULLEJS, &c., 
BY THE LIGHT OF THE ELECTRIC SPARK. 


II. . 

OING back now to the photographs, the next one 
was taken with the vigw of illustratingethe effect 

on the inclination of the waves of the velocity gf the 
bullet. In this case the bullet was aluminium ; it was only 
one-seventh the weight of the regulation bullet. In con- 
sequence of its lightness it travelled about half as fast 
again as the ordinary bullet (not ,/; times as fast as it 
would have done if the pressure of the powder-@ases had 
been the same in the two cases), and in consequence of 
the higher speed the inclination of the waves is still 
greater than in the previous case. Further, in this 
case the bullet was rade to pierce a piece of tarti 
shortly before it was photographed. The little pieces 
that were cut out were driven forward at a high speede 
but, being lighter than the bullet, they soon lost a large 





o 
only, about half as fast as it does in air, and which will, 
not explode or even catch fire when an electric spark is 
made within it, or directly act injurioisly upon the, 
photographic plate. The increased inclin&tion of the 
waves is very evident in Fig. 10. 

These waves, revealed by photography, have a very 
important effect on the flight of projectiles. Just as in, 
the case of waves produced by the motion of a ship, e 
which, as is well known, become enormously more ener- 
getic as the velocity increases, and which at high veloci- 
ties produce as a matter of fact an effect of resistance to 
the motion of the ship of far greates importance than the 
skin friction, so in the case of the air waves produced by 
bullets ; in its flight the resistance which the bullet meets 
with increases very rapidly when the velocity is raised 
beyond ¿he point at which these waves begin to be 
formed. Tis being the case, | have thought itemight be in- 
teresting to see whether the analogy between the behav- 
idur of the two classes of waves might be even nearer 
than has already appeared, and on turning to the beautiful 
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part of their velocity; they had in consequence lagged 
behind when they were photographed, but thoughtravelling 
more slowly (they were still going at more than 1100 feet a 
second) they yet made each its own air wave, which 
became less and less inclined as the bits lagged more 
and more behind; each, moreover, produced its own 
trail of vortices like that following the bullet. The 
well-known fact that moving things tend to take the 
position of greatest resistance, to avoid the effect of 
which the bullet has to be made to spin, is also illus- 
trated in the photograph. The little pieces that are large 
enough to be clearly seen are moving broadside on, and 
not edgeways, as might be expected. 

In order to illustrate the other fact that the angle of 
the waves also depends on the velocity of sound in the 
gas, I filled the box with a mixture of carbonic acid 
gas, and the vapour of ether, a mixture which is very 
dense, and through which sound in consequence travels 


' Lecture delivered at the Edinburgh meeting of the British 
C. V. Boys, F.R.S. Continued from page 421 
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researches of Mr. Scott Russell, published in the Report 
of the British Association for the year 1844, in which, 
he gives a ver’ full report on water waves and their 
properties, I found that he had made experiments and 
had given a diagram showing what happens when a soli- 
tary wave meets a vertical wall. The wave, as would be 
expected, is, under ordinary conditions, reflected perfectly, 
making an angle of reflection equal to the angle of inci- 
dence, and the reflected and incident waves are alike in 
all respects. This continues to be the case as the angle 
gets more and more nearly equal to a right angle, /.e. 
until the wave front, nearly perpendicular to the wall, runs 
along nearly parallel to it. It then at last ceases to be 
reflected at all. The part of the wave near the wall 
instead gathers strength, it gets higher, it therefore 
ravels faster, and so causes the wave near the wall to run 
ahead of its proper position, producing a bend in the wave 
front, and this goes on until at last the wave near the 
wall becomes a breaker. 
In order to sce if anything similar happens in the case 
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of air waves, I arranged the three reflecting surfaces of 
sheet copper geen in Fig. 11,and photographed a maga- 
“ine rifle buJet when it had got to the position seen. 
Below the bullet two waves strike the reflector at a low 
angle, and they are perfectly refigcted, the dark and the 
light lines changing places as they obviously ought to fo. 
The left side of the V-shaped reflector was met at a 
nearly grazing incidence ; there there is no reflection, 
but, as is clear on the photograph, the wave wear the 
reflector is of greater intensity, it has bent itself ahead of 
its proper position as the water wave was found to do, but 
it cannot form a br@aker, as there is no such thing ip 
an air wave. The same photograph shows two other 
phenomena which are of interest. The stern wave has a 
piece cut out of it by the lower reflector, and bent up at 


the same angle. Now if @ wave was a meresa@vancing 
e . 


flector cut, growing up to a finite spħere about the endof 
the reflestor as a centre ; beyond this there are no more 
centres of disturbance, the envefope of all thé spheres 
projected upon the plate, that is, the photograph of the 
rælected wave, ®% not therefore a straight line leaving off 
abruptly, but it curls round, as is very clearly shown, 
dying gradually away to not&ing. The same is the case, 
but itis less marked, at the end of the direct wave near 
the part that has begn cut out. 

The other point to which I would refer is the dark line 
between the nose of the bullet and the wire placed to 
receive it, Thfs is the feeble spark due to the discharge 
of the sm&1l condenser ewhich clearly must have been on 
the point of going off of its own accord. The feeble 
spark precedes-—-or is to all intents and purposes simul- 
tanepus with, it cannot follow the main spark which 
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thing the end of the bent-up piece would leave off 
suddenly, and the break in the direct wave would do the 
same. But according to the view of wave propagation 
put forward by Huygens, the wave at any epoque is the 
resultant of all the disturbances which may be considered 
to have started from all points of the wave front at any 
preceding epoque. The reflector, where it has cut this 


wave, may be considered as a series of points of disturh: | 


ance arranged continuously in a line, each, however, 
coming into operation just after the neighbour on one side 
and just before the neighbour on the other. The reflected 
wave is the envelope of a series of spheres beginning 
with a point at the place where the wave and the re- 
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makes the photograph. The feeble spark heated the air, 
and the light from the main spark coming through this 
line of heated air was dispersed, leaving a clear black 
shadow on the plate. One spark casts a shadow of the 
other. Now it is evident that if the spark at the nose of 
the bullet had followed instead of having preceded the 
main spark by even so much as a three-hundred-millionth 
of a second, the time that light took to travel from one to 
the other, it would not have been able to cast a shadow. 
We have the means of telling, therefore, which of two 
sparks actually took place first, or perhaps the order of 
several, even though the difference of time is so minute. 
Perhaps this method might be of some use in researches 
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now attracting so mifch interest in connection with the | 


propagation of electrical waves. w 

On returning to the hon-reflection of the air wave in | 
the upper part of the figure we have here, I imagine, 
optical evidence of what goes on in a whispering gallery 
The sound is probably not reflected at all, but runs 


round almost on the surface @f the wall from one part to | 


another. . 
We are now in a position to see hqw the reflection or 
non-reflection of air waves produced by a passing bullet, 
when they meet with some solid body, may produce a 
practical result which might be of importance in some 
cases. Suppose a bullet to be passing near an@ parallel 
to a wall. Then if the velogity of the bullet and its 


distance from the wall are such that the head wave meets | 


the wall at an angle at which it can be reflected, especially 
as in the case of Fig. 1%, if the reflected ray can dni 
return into the path of the bullet after it has gone, then 


no influence whatever can be exerted upon the bullet®, 


by its proximity to the wall. If, however, the head wave 
would, if undisturbed, meet the wall at such an angle 





that it could not be reflected, as for instance, in Fig. 12 
when the head wave can be reflected by neither of the 
walls between which the bullet is passing, obviously the 
wave will become stronger and the resistance which it 
offers will, I imagine, become greater,and if in this case the 
upper plate be removed this extra resistance will be one- 
sided and must tend to deflect the bullet. This is quite 
distinct from the well-known effect of a bayonet upon 
the path of a bullet; when a bayonet is fixed the rush 
of powder gases between the bullet and the bayonet is 
quite sufficient to account for the deflection which every 
practised marksman allows for. 

I have devised a method by which a problem of some 
difficulty, about which authorities are, I believe, by no 
means in accord, may be solved with a fair degree of 
certainty. The problem is this, to find what proportion 
of the velocity of a bullet is given to it after it has left 
the barrel, or, what comes to the same thing, to find the 
position in front of the barrel at which the speed is a 
maximum. The cause of this is evident. When the 
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bulleg has left the muzzle the imprisoned powder gases, : 
under enormous pressure, rush out, making a draught 
past the bullet of the most tremendous inte 
obviously to drive it forward. While this draught does 
most assuredly hurry the bullet on its forward course, it 
do@s not tend to make it spin round any faster. Now if 
the bullet were not hurried on at all after it left the. 
muzzle it would, travelling as in a screw of the same pitch 
all the way from the breach qf the rifle up to the point 
at which it is photographed, have turned round a certain 
number of times which depend upon the distance travelled 
and the pitch of the screw. If, however, the longitudinal 
motion is hurried and the rotational is left unaltered the 
pitch will be lengthened outside the barrel and the 
rotation will have been less for any position thart it 
would hawebeen if the bullet kad not been accelerated 
in this way. If, therefore, we can find to What extent 
the bullet has turned actually at thè place at which 
it has been photographed, we can find the apparent 
rotational lag and so working backwards get a measure 
of the velocity acquired after leaving the muzzle. In 
m > 


order to accomplish this I drilled a series of holes 
transversely throygh the bullet, each one at an angle to 
the previous one, the whole series being such that to 
whatever extent the bullet had twisted, one at least, and 
perhaps two, would allow the light of the spark to shine 
through it upon the photographic plate. Then from the 
photograph it is easy to see through which hole the light 
shone, and knowing in what position this was in the 
breach, it is easy to find what fraction of half a turn 
over or above any whole number of half turns the bullet 
has twisted. Strictly the measure should be made at 
different distances to eliminate all uncertainty, but the 
only shot I have taken was sufficient to show that there 
was a rotational lag equivalent, according to the measure 
mgde by Mr. Barton, to something under a two per 
cent. acceleration outside the barrel. I do not attach 
any importance to this figure ; the experiment was made 
with a view to see if the method was practicable and this 
it certainly is. I would recommend, where accuracy is 
required, that having found as above about how much the 


ity tending « 
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bullet has turned, that a second bullet should be draled 

„with a series of holes at about the corresponding pogition 

differing very slightly from one another in angular 

. position, so that several would let the light .through 

and thus five a more accurate measure of the 
rotation. 

There is a point of interest te sportsmen which Bas 

given rise to a controversy which the spark photographs 

e supply the means of settling. The action of the choke bore 


has been disputed, some having held that the shot are | 


made to travel more compactly altogether, while others, 
while they admit that the shot are less scattered 

. laterally, as may be proved by firing at a target, assert 
that they are spread out longitudinally, so that if this%s 
the case the improved target pattern is no criterion of 
harder hitting, especially in the case of a bird flying 
rapidly across the directign of aim. ae 
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shot is filled with air waves of the greatest com- 
plexity. They are not due to the cause ‘already ex- 
plained, bit are, I believe, formed by the imperfect mixture 
of air with powder gases still accompanying the shot. 
The imperfect mixture of the two gases causes light to be 

flected in itpassage, thus producing striæ just as at 
the first mixing of whisky and water, stri@ are seen 
(sometimes attributed to oi!), which disappear when the 
mixture is complete. I would mention, for the benefit of 
any one who may be tempted to continuethese experiments, 
that a pair of wire? such as are found to do so well when 
bullets have to be caught are not suitable, as one is sure 
to be shot away before such a bridge of shot is made 
between ehem as will gllow a spark to pass. However, 
by using thick copper wires, one bent in the form of 
a screw, with the other along the axis, no such failure 
can occur and every shot that I have taken in this way 
*e Ea 





FIG. 13 


. 
I was unfortunately not able, in the limited space and 
time that I have been able to employ, to take photographs 
of the shot at a reasonable distance from the gun, but I 


have taken: comparative photographs at three or four 


yards only in which every shot is clearly defined, and 


in which it is even easy to see on the negative where 


the shot have been jammed into one another and dented. 
The difference in the scattering at this short dis- 
tance is not sufficient for the results to give any 
information beyond this, that shot are as 
photographed- as bullets, and that no difficulty need 
be apprehended in attempting to solve any ques- 
tion of the kind by this method. The photograph, 
Eig. 13, represents the shot from the cylindrical or 
right-hand barrel. The velocity now is so low that 
individual waves are no longer formed by each 
shot. The whole space, however, occupied by the 
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has been successful. One can of course test the actiom 
of any material mixed with the shot. For instance, in 
one case I mixed a few drops of liquid oil with the shot 
and found them more widely scattered in consequence, 
not, as has been stated, held together by the oil as if they 
were in a wire cartridge. Of course, solid grease or fat 
may, and no doubt does, produce such a result, but 
liquid oil certainly does not. 

And now I wish to conclude with a series of photo- 
graphs which show how completely the method is under 
control, how information of a kind that might seem to 
be outside the reach of experiment may be obtained 
from the electric spark photograph, and how phenomena 
of an unexpected nature are liable to appear when 
making any new experiment. The result, however, is 
otherwise of but little interest or importance. 

I thought I should like to watch the process of the 
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5 | 
piercing of a glass plate by a bullet from the first shock | 
step by step, until the bullet had at last emerged from 


. 

the confusion it had created. In Fig. 14 the glass plate 
is seen edgeways just after the bullet has struck it. Itis 
clear at once that the splash of glass dust backwards is 
already four or five times as rapid as the motion of the 
bullet forwards. A new air wave is just beginning to be 
created in front of the glass-coated head of the bullet 
and two highly-inclined waves, one on either side of the 
glass, reaching about three-quarters of the way to the 
edge, have sprung into existence, These are more 
clearly seen in the next figure; meanwhile it may be well 
to point out that the fragments of paper which are follow- 
ing the bullets have in this case—as the card was much 
nearer to the glass plate than in those previously taken — 
some of them lost so much of their velocity and have in 
consequence lagged behind in astill higher proportion than 
the others, that they are travelling at less than 1100 feet 
a second ; the more backward ones carry in consequence | 
no air waves and there is no means of telling from 
the photograph that they are moving at all. In Fig. 15 
the bullet has struggled about half way through the 
plate. The waves on either side of the plate have now 
reached the edge and are on their way back to- 
wards the centre again. They are caused in this 
way. When the bullet strikes the plate the violent shock 
produces a ripple or tremor in the glass which travels 
away radially in all directions, leaving the glass quiet 
behind. The rate at which this ripple travels may be 
found from the angle which these new air waves make 
with the plate, for taking any point on the plate and 
measuring up to the point where the air wave meets the 
plate and also the distance in air to the nearest point of | 
the inclined air wave, we get two distances, the ratio of 

which is the patio of the velocity of the disturbance in the 

glass to the velocity of sound in air. But much more | 
than thisisshown. An examination of the negatives or of 
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a photographic print and even, but less clearly, of the print 
in the text shows that these inclined air waves are made, 





14 


up of a series of dark and light lines at a very slight 





Fic, 15. 


inclination to the air wave itself, so thataas we travel 
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along th: air wave it is alternately dark outside and light 
outside. '* These indicate the successive positions in which 
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the glass first moved outwards to compress the air or first 
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m®ved inwards to rarefy it so that the wave length of the 
ripple may thus be found, and finz ally it is seen that where 
the waves are waves of compressicn on one side of the 
plate they are waves to rarefaation on the other, 
indicating that it was a transverse and not a mere 
longitudinal disturbance that ran along the plate from 
the centre outwards and back again after reflection from 
the edge. In addition to this the fact that the reflected 
wave is still on its inward course proves that up to this 
time the plate is whole, as a wave cannot be propa- 
gated in.a broken plate. Fig. 16 illustrates the state 
of affairs when’ the bullet has travelled about five inches 
beyond the plate. It has not yet emerged from the cloud of 
glass dust. The new head wave is very conspicuous. In 
the original negative, about half way between the bullet 
and the plate, the inclined waves due to the tremor in the 
glass plate may be detected, but they are too delicate to be 
reproduced by the printing process. They supply the 
information as to how long the plate remained whole or 
rather if the bullet had been caught a little sooner before 
these faint waves had lost so much of their distinctness 
they would supply this information with great exactness. 
Meanwhile the figure shows that the plate is now broken 
up completely. It is true it is still standing, and the stern 
air wave is seen reflected from the upper part of it, but 
this is because the different parts have not yet had 
time to get away ; their grinding edges, however, have cast 
out from the surface little particles, and these are seen 
over the whole extent of the plate. After about fifteen 
inchesthe bulletis quite clear of the cloud of dust (Fig. 17) ; 
one piece only of the glass, no doubt the piece that was 
immediately struck, has been punched out and is travel- 
ling along above the bullet at a speed practically equal to 
its own. I am also able to show the plate itself in this 
and a still later stage, when at last the separate pieces 
have begun to be visibly moved out of their position and 
in some cases slightly turned round. 

I have merely given this evening an account of a few 
experiments which in themselves perhaps are of little 

















“powder gases past the bullet, and so fiad at once their 
_ velocity with respect to the velocity of the bullet? and I see 
“no great difficulty in tracing, @f this should be desired, the 
“whole course of a single bullet for perhaps as mach as 


“concerning bacteria in general, commencing with the 
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interest, but they at any rate show the capability of this | 


| 
| 
‘method for the examtnation of subjects which would in the | 
Hi 


ordinary way be considered beyond the reach" of experi- 
ment. It is hardly ne@essary to say that the examples 
given by no means reach the limit of what may be done, 
I have examined the explosions produced@by fifteen-gragn 
fulminate of mercury detonators and of heaps of iodide of 
nitrogen, a material which iserather unmanageagle, as if a 
fly even walks over it it violently explodes: In thesescases 
the explosive flash was used to make,the B gap of Fig. 4 
conducting, for which it answered perfectly. One might 
in the same way examine the form of the outrush of 


yoo yards by means of photographs taken every few 
inches on its way. Thofgh it may not be evident “that 
these or. similar experiments are of any practical im- 
portance, there can be no doubt that information may bê 
readily obtained by the aid of the spark photograph, as 
in fact has been shows by Prof. Mach, Lord Rayleigh, 
Mr. F.J: Stith, and others, which without its aid can 
only be surmised, and that if, as in other subjects, the first 
wish ofthe experimentalist is to see what he is doing, then | 
in thesé cases surely, where in general people would not 
think of attempting to look with their natural eyes,it may 
be worth while to take advantage of this electro- 
photographic eye. 

I wish in conclusion to express my obligation to the | 
gentlemen to whom 1 have already referred, to Messrs. 
Chapman and Colebrook for their assistance, afid to 
Messrs. Moore and Grey for having supplied me with | 
weapons and ammunition. 
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MICRO-ORGANISMS AND THEIR 
INVESTIGATIONS 

A S the field of bacteriological investigation becomes 

extended, we have of necessity constant additions 
to the various methods rendering possible the pursuit of 
researches in these novel directions. We have only to 
look at the first edition of Hueppe’s “ Methoden der 
Bakterien-Forschung,” published in 1885, consisting of | 


174 pages, and compare it with the bulky volume of | 
488 pages which forms the fifth edition, to see at a glance 
the advance which has been made in the matter of 
methods alone. In Fliigge’s “Die Mikro-organismen ” 
we have another type of book, dealing exclusively with 
micro-organisms themselves, and the information which 
has been gathered together concerning them, whilst all 
details of bacteriological practice are purposely omitted. 
Dr. Giinther has attempted a welding together of these 
two types of book, special attention being given to micro- 
scopical, technique with which his name is indeed more 
particularly associated. 

The first part is devoted to a survey of our knowledge 


earliest observations of Leeuwenhoek in 1683. In this 
review. we find an account of their morphology, the prin- 
ciples upon which their classification is attempted, &c., 
together ‘with a detailed account of the most recent 
methods for their cultivation and subsequent study, 
including careful directions for the use of the microscope, 
and a most elaborate description of the available means 
for staining bacteria. a 

The second part is confined to a consideration of 
the best-known pathogenic and non-pathogenic micro- 
organisms. 

There could not be a more admirable account of the 


_i“ Einführung in das Studium der Bakteriologie.”’ By Dr. Carl 
Günther. Second’ Edition. (Leipzig: Georg Thieme.) 
“Technique Bactériologique.” By Dr. R. Wurtz. Encyclopédie Scien- 


tifique des Aide-Méinoire. (Paris: Gauthier-Villars et fils, 1892.) 
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nufherous manipulations involved in bacteriological in- 
vestigations; all the minutiz are described with the. 
utmost care, and what is usually left for the student to 
learn in “ profiting by his experience ” is Bere carefully , 
anticipated, and if he tumbles into any pitfalls, it is not 
because he has been without warning. 

With such a big task as Dr. Giinther has. set himself 
it is not surprising to find some parts less amply dealt | 
with than they would seem to deserve. Thus we find 
but a vy meagre supply of culture media given, there 
is no mention of the preparation of ,milk, or. of the 
special solutions employed by Pasteur, Naegeli, and 
others, neither is there any account of Kühne’s silica - 
jelly, which since our knowledge of the fact-that certain 
organisms will only flourish in media devoid of all 
organic matter, ought surely to have been included. . 

On the pther hand a minutg description is given of 
gelatine-plate, dish and tube cultures, as well as of the 
most modern methods for the anaérobic¢ cultivation of 
bacteria, &c. In connection with. the abstraction of 
certain colonies from gelatine-plates, mention may be 
made of a piece of apparatus (the description of which 
was only published after Dr: Giinther's, book appeared): 
originally devised by Fodor, and called “ Bakterien- 
Fischer,” which has been, under the name of “ Bak- 
terienharpune,” more recently modified and consider- 
ably cheapened by Unna. Every one has experienced 
the difficulty of fishing out a particular colony in a 
crowded plate, how it is almost impossible to look 
through the microscope and fix upon the centre to be 
abstracted, and at the same time keep the needle steady 
and ensure touching only the one colony which is re- 
quired. By using the above contrivance, which can We 


„attached to the microscope, the fishing out of such 


centres is greatly facilitated. 

The examination of air for micro-organisms. is only 
very slightly touched upon, as is also the bacteriological _ 
investigation of water. It is a little rash to assert that. 
“ pathogenic micro-organisms can live for a long time in 
sterilised water,” considering that it has been shown in 
some cases that their émmersion only is sufficient to 
destroy them. Again, no mention is made of Hansen’s 
special methods for the examination of particular waters ; 
although they are opposed to the. Koch school, . this 


| ought not to preclude a reference to what. has been 


proved by a large number of. investigations to be, in 
some cases, of great practical utility. ° 

The second part opens with a short introduction, in 
which the nature of pathogenic organisms.in general is 
described, and an account given of the rigid proof which 
is required before a particular organism may be said to 
be the cause of a particular disease. Protective inocula- 
tion and immunity are briefly referred. to, and Metschni- 
koff’s brilliant theories of phagocytosis. summarily dis 
missed, and declared incapable of standing the test of 
the “careful experimental. criticism to which they have: 
been submitted by Fliigge, Baumgarten, and the authors- 
own pupils.” Cane 

As many as twenty-seven. different. varieties of micro: 
organisms are described in the section on the most ime.: 
portant pathogenic bacteria. Amongst these we find the. 
micro-organisms associated with anthrax, tuberculosis,” 
diphtheria, cholera, pneumonia, tetanus, typhoid fever, 
and chicken-cholera, more especially dealt with, an ex- 
ceedingly useful and comprehensive summary being 
given in each case. of what is known concerning them, 
together with numerous” references to original papers 
published on the subject. That Dr. Giinther is an ardent 
disciple of. Koch’s will at once be-admitted, when we read 
tke terms in which he speaks of the’ 7udercudinum Kochit : 
“Eine neue Aera begann nicht allein für die. Tuber 
culoselehre, sondern für die gesammte.Medicin, mit der 
grossen Entdeckung Koch’s der Heilung der Tuber- 
culose.” J ; 
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Amongst the non-pathogenic forms we find an account 
of the Micrococcus agtis, which was found by Ali-Cohen 
am drinking wate: This was not the first motile coccus 
found, as is’ stated by Gunther, for previous to this, 
Mendoza isolated and described a motile form which he 
called Micrococcus tetragenus mmbzles ventriculs The 
Micrococcus agilzs was the second vanety found , whilst 
e later, ın 1890, Loeffler also discovered and described a 
motile coccus It 1s surptising, therefore, to r¢ad that 
Ali-Cohen’s variety is the only motile miucrococcus 
known The list has further been quite recently (1892) 
- enriched by the discovery by Maurea of a motile sarcina, 
which he has designated Sarena mobzles : 
A fine set of seventy-six photographs, mostly taken 
from original preparations, together with a very exhaust- 
ive index, completes the yolume Amongst the photo- 
graphic figures the sertes of twelve repi esentiqg anthrax, 
in every stage of development from the individual bac- 
teria to their appearance as colonies on gelatine-platet, 
and growing ın test-tube cultivations, are particularly 
beautiful , the surface colonies photographed after forty- 
eight. hours’ growth are especially characteristic and 
successful 
In the handy httle volume “Technique Bactério- 
logique,” of Dr Wurtz, chief of the laboratory for 
experimental pathology in the Faculty of Medicine in 
Paris, we have an entirely different stamp of book We 
read in his preface “On ne trouvera, dans ce précis de 
Technique bactériologique, nı Vhistorique, ni Yexposé 
detaillé des nombreuses méthodes techniques qui_ont 
été préconisées jusqu'à ce jour en mıcrobiologie Con- 
fotmément au programme tracé par la Direction de 
PEncyclopédie Scientifigue des Arde- Mémoire, nous nous 
sommes efforcés d’éxposer, aussi clairement que possible, 
les notions qu’un débutant doit posséder à fond avant 
d'aborder l'étude proprement dite des microbes n 
Proceeding on these imes Dr Wurtz gives us a very 
clear and precise account of all the various important 
stages passed through m bacteriological manip alations, 
commencing with a chapter on the principies of 
sterilisation 
But a novel feature m this volume is the description of 
the various methods of conductingexperiments on animals 
for bacteriological purposes This is carefully recorded 
and supplemented by woodcuts, and would appear to be a 
most useful additon, for although the possibilities of 
carrying out such experiments in this country are very 
limited, yet im those cases where they ere permitted such 
an accurate description of the metheds to be adopted 
should prove very helpful, more especially as in very few 
of the German and English bacteriologtcal text-books 15 
any account to be found for the information of those 
desiring to undertake such investigations A chapter 1s 
also devoted to the enumeiation of the substances, 1n as 
far as they have been investigated, which are elaborated 
by micro-organisms and a descriptian of the most 
convenient methods for their successful extraction 
The crisp and concise language which characterises 
the book, together with the judgment displayed ın its 
compilation, show that the author possesses, not only a 
full grasp of his subject, but 1s also highly skuled in the 
art of communicating ıt to others 
GRACE C FRANKLAND 





THE ORDNANCE SURVEY 


A DEPARTMENTAL committee was appointed by 
the Board of Agriculture im April, 1892, to inquirg 
into the condition of the Ordnance Survey The com* 
mittee consisted of Sir John E Dormgton, M P (chaur- 
man), Su Archibald Geikie, FRS, Mr Heny Ww 
Primrose, Mr William Mather, M P, Mr. H J Roby, 


MP,and Mr Charles Fortescue Brickdale, with Major 
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Duncan A Johnston, R E,as secretary The matters 
referred to then were — 

I Whåt steps should be takeg to expedite the com- 
pletion and publication of the new or revised one-inch 
mgp (with or without hill-shading) of the British Isles? 
2 What permanent arrangements should be made for 
the contmuous revision and speedy publication of the 
maps—I 10 500 (towns), 251n, 61n, and 11n scales? 

3 Whether the maps as at present issued satisfy the 
reasonable requiremtnts of the public in regard to the 
style of execution, form, information conveyed, and price, 
and whether any, improvement can be made in the cata- 
logue andgindexes * 

‘After the appointment of the committee Mr T Ehhs, 
M P, asked in the House of Commons a question which 
showed that there was dissatisfaction with regard to the 
inaceuracy and incompleteness pf the names of places 
m the map of Wales , and this question was also referred 
te the committee 

The report of the committee has just been issued, and 
includes the following recommendations — 


1 That the 11n map be produced ın the following forms — 

(a) An engraved outline map, with contours in black 

(4) A black engraved map, with hill-shading either in black 
or in colour 

(c) A coloured map on thin paper, adapted to miltay pur- 
poses, but also on sale to the public 

(d) A cheap map by transfei to zinc or stone 

2 That the character of the roads on the Im 
shown in four classes with distinct characteristics 

3 That pansh boundaries be omitted from the Tin map 

4 That the contours of the sea bottom round the coast line 
and the depths of inland waters be shown 

5 That exper:ments be made in the practical application of 
heliogravure, ang that, if results not inferior to an Austrian 
speqmen map which we have seen be produced that process be 
substituted for the existing method of engraving hills, and 
for so much of the country as :3 then uncompleted in its hill 
engraving 

6 That special arrangements be made ¢o revise therm map 
within the next four years mdependently of the maps on the 
larger scales, and that subsequently this map be constantly 
revised within periods of fifteen years 

7 That the cadastral maps be revised and bronght up to date 
in the next ten years, and that subsequently they be kept revised 
within periods of fifteen years 

& That the publication of these revised. maps be carried out 
by contract, 1f necessary 

q That detail, such as single trees, footpaths in gardens, &c, 
pe omitted 

to That the skeleton and coloured forms of the 23m and 
‘own maps be abandoned, and the uses of both be combined m 
one edition having the houses cross hatched 

ir That the reference numbers to paicels of Jand on the 
25 344.10 plans be abandoned on revision 

12 That to a limited extent additional contour lines be added 
to the 6m map 

13 That on the 6:n map the contours be always tn black 

14 ‘That certain of the engraved plates of the 6 ın map 
which are not now filled up beyond the county boundary be as 
scon as possible filled up to the margin of the plate with the 
detail of the adjoining county 

15 That the cost of the engraved sheets of the 6 m map 
and that of the quarter-sheets of the photo-zincographed 61n 
map be equalised by a change of their respective selling prices 

16 ‘Ihat the Welsh names be gone over and corrected before 
the first revision of that map 

17 That the cadastral maps on the town scales be no longe! 
entuely made or revised at the cost of the State, but that the 
town authorities be required by statute to maintain these maps 

13 That around towns and im tourist districts the existing 
sheets of the Ordnance Survey on the 6 in and in scales 
be united so as to form special maps of such districts, and that 
advantage be taken of these maps to introduce any novelties in 
cartography that may be thought desirable, as these maps are 
not required to be joined to the general maps of the United 
Kingdom 

19 That certam authorities be placed under statutable 
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obligation to supply anformation to the Ordnance Survey 
Department ın order to enable current revision to be better 
carried on š . 

20 That in future the term “revision ” should be confined to 
the bringing up to date on its extsting scale of a map already 
published, and that the term ‘‘1esurvey” W applied to tWe 
operations necessary for the production of maps on a scale larger 
than that on which they were oreginally published =e 

21 That the Ordnance Survey Department be allowed to 
control its own supply of paper and printing material 

22 That the map on the scale of four*miles to an inch be 
revised as soon as the I in map is out of hand, and be com- 
pleted with hill-shading . 

23 That great freedom be allowed to private epublishers 
destrous of bringing out other classts of maps than those 
specially published by the Survey Department, and that trans 
fers of the maps on the I ın and smaller scales be supplied to 
publishers at cost price, a small sum being paid as an acknow, 
ledgment, and that all othef repioduction of Ordnance Survey 
maps be prohibited 

24 That certain recommendations as to indices and catalogue 
be carried out 

25 That a book or pamphlet of rnformation as to the Ord- 
nance Survey be published, general ın its main features and 
special for each county, contamuing the county dices or diagrams 
(on a reduced scale) and the information formerly contained in 
the parish area books, and also the table of parish areas now 
printed on the index of the 6 in map, which table should in 
future be omitted fiom that map, and that copies of the small 
indices in this pamphlet be freely distributed for public infor- 
mation 





NOTES 


. 
Ow1ne to the large demand for tickets for the Croonian Lecture, 


which is to be delivered by Prof Virchow before the Rayal 
Society and their friends neat Thursday, it has been decided to 
hold the meeting ın the theatre of the London University which 
has been lent for the eccasion by the kind permission of the 
Senate 


THE public dinner wh.ch is to be given in honour of Prof 
Virchow will be held on March 16, after the delivery of the 
Croontan lecture, at the Hôtel Métropole Lord Kelvin will 
preside, and will be supported by the Presidents of the Royal 
Colleges of Physicians and Surgeons as vice-chairmen 


AT the Nottingham meeting of the Britisn Association, over 
which Prof Burdon Sanderson will preside, Lord Salisbury 
will be nominated president of the Association for the Oxford 
meeting in 1894 The following gentlemen have consented to 
act as presidents of sections at Nottingham —Section A, Mathe- 
matical and Physical Science, Prof Clifton, FR S , Section 
B, Chemistry and Mineralogy, Prof J. Emerson Reynolds, 
FRS , Section C, Geology, Mr J J H Teall, FRS, 
Section D, Biology, the Rev Canon Tristram, F R S , Section 
E, Geography, Mr Henry Seebohm, Sec RGS , Section F, 
Economic Science and Statistics, Prof J S Nicholson , Section 
G, Mechanical Science, Mr Jeremiah Head, and Section H, 
Anthropology, Dr Robert Munro 


AT the ordinary meeting of the Royal Meteorological Society, 
to be held at 25, Great George Street, Westminster, on 
Wednesday, the 15th instant, at 7 p m , a lecture will be given 
by Mr Shelford Bidwell, FRS, on some meteorological 
problems, which will be illustrated by experiments 


Dr R THORNE THORNE, Medical Officer of the Local 
Government Board, and Mr H Farnall, of the Foreign Office, 
have gone to Dresden, the former as British delegate to the 
International Sanitary Conference ın that city, the latter as 
assistant delegate. 
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THE students of the Royal College of Science propose to 
hold & conversazione ın the South Kensington Museum on the 
evening of March 23 next In the course of thè evening Mr 
Boys, F RS, will deliver a lecture on soap bubbles, 1llus- 
trated by his own interesting experiments The evening will be 
furfher enlivened by various public singers, and a selection of 
music will be played by the band of the Grenadier Guards 


In reply to a question put by Sir Hemy Roscoe in the House 
of Commons on Friday last with regard to dhe proposed new 
buildings for the Royal College of Science, Mr Shaw Lefevre 
sayl —‘‘ The accommodation at the Réyal College of Science 
1s now undoubtedly inadequate, and in my opimion new build- 
ings must be undertaken at some early opportunity Block. 
plans were drawn up in 1891 by the professors of the Royal 
College of Stience, showing a suggested appropriation of the 
land on the south side of the Imperial Insgitute Road, for the 
pufposes both of the Royal College of Science and of the Science 
Museum, and these plans were submitted to the Office of Works , 
but that Department pomted out that ıt would be premature for 
them to consider the plans until the Sciencee and Art Depart- 
ment had obtained the sanction of the Treasury to an organisa- 
tion of their teaching and exhibition establishments on the scale 
contemplated ın the plans I understand that the Stience and 
Art Department are now in communication with the Treasury 
in this sense” Sir H Roscoe having asked when the 1eport 
from the Science and Art Department would be issued, Mi 
Shaw Lefevre said 1t was not mm the nature of a report that could 
be issued to Parliament, but he should be happy to show it to 
the hon member ? 


Last week a meeting, convened by the Duke of Westminster 
as president of the Royal Agricultural Society, was held at 12, 
Hanovei Square, to consider the best means of commemorating 
the completion of the first half-century of the agricultural experi- 
ments which have been continuously carried on by Sir John 
Lawes at Rothamsted since the year 1843. The Prince of 
Wales presided On taking the chair his Royal Highness 
stated the objects of the meeting The Rothamsted experiments 
had from tne commencement been entirely disconnected with any 
external organisation and had been maintained at the sole cost 
of Sir John Lawes For the continuance of the imvestigations 
after lis death Sir John had recently made the munificent 
endowment of #100,c00, besides the famous laboratory and 
certain areas of land, ‘and had nominated some of the most dis- 
tinguished men of science of the day to admmusle thetrust Im 
view of all these facts, and the great national importance of the 
Rothamsted experiments, it was only fitting that some public 
recognition should be made of the invaluable services rendered 
to agriculture by Sir John Lawes and his distinguished colleague, 
Dr Gilbert The Duke of Westminster said they all hoped 
that Sir John mightlive for many years to continue to carry on 
these experiments for the benefit of agriculture He had great 
pleasure in proposing the following resolution —‘‘ That, having 
regard to the great national importance of the series of experi- 
ments which have been carried on at Rothamsted during the 
last fifty years, 1t1s destrable that some public recognition should. 
be made of the invaluable services thus rendered to agriculture 
by Sir John Lawes, and also by Dr Gilbert, who has been 
associated with the experiments during the whole period That, 
with this object, subscriptions, to be limited to two guineas, be 
invited from all interested m agriculture, whether sctentific or 
practical”? Mr Thiselton-Dyer, F R S , seconded the resolu- 
ti8n—not as an agriculturist, but as one officially and all his hfe 
deeply interested ın everything that was concerned with botanical 
science The extraordinary merit of the work carried on at 
Rothamsted lay ın the fact that those experiments had been con- 
tinuously carried on under uniform conditions for so long a 
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period He ventured to say, as a scienttfic man, that he krtw 
nothing ın the whole records of scientific research more howour- 
able to this country than those experiments which were being 
‘carried on at ‘Rothamsted with such self-denying skill The 
resolution was then put by the chairman, and carried unani- 
mously Sir John Evans moved -—~‘' That, in the opinion of this 
meeting, the testrmomal might advantageously take the form of 
*—(1) a granite memorial, with a smtable inscription, to be 
erected at the bead of the field where the experimegts have 
taken place, (2) addresses to Sir John Lawes and D: Gilbert, 
_ accompanied (if funds permit) by a commemorative piece of 
plate” This was also chrried, and ıt was unanimously resolved 
that the following should be requested to act asa committee for 
carrying the resolutions into effect ~The presidents of the 
Royal, Royal Agricultural, Linnean, and Chemical Societies, 
the Earl of Glarendon, Viscount Emlyn, Sir Johh “Lubbock, 
Sir John Evans (how. treasurer), and Mr 
secretary), with power to add to their number The Dukef 
Westminster moved a vote of thanks to the chairman, and the 
Prince of Wales said, ın response, that nothing had given him 
greater pleasure and satisfaction than to take the chair on that 
occasion, and to testify, as an agriculturist, his own sense of 
gratitude for what Sir John Lawes had done for agriculture 
Subscriptions to the fund may be sent to any member of the 
committee, to Su John Evans, F RS, at Nash Mulls, Hemel 
Hempstead, orto Mr Ernest Clarke, at 12, Hanover Square, W 


LORD SALISBURY presided over a meeting held at Oxford 
last week, ın aid of the building fund of the Radcliffe Infirmary 
Hg delivered a most vigorous address, in the course of which he 
said that at Oxford the difficulty connected with medical educa- 
tion was the reverse of that felt in London 
practical opportunites of exercising medicine were abundant, 
and the only care, or the main care, which pressed upon 
those who had charge of education in that respect was 
lest the more scientific basis of that practice should be 
neglected or receive inadequate attention At Oxford, on 
the contrary, they had abundant means of teaching the 
group of sciences which were the equipment of the physi- 
cian But, necessarily, unless they made a great effort to 
that end, they should not have the means of presenting those 
opportunities of practical inquiry which were essential to the 
formation of the professional ideal, and which in large popula- 
tions necessarily occurred with so much greater frequency This 
movement—for so he looked upon it—on the part of the rulers 
of the University, to draw somewhat closer to the science of 
medicine, was only part of a larger movement which had been 
going on for some time, which, 1f he might use the scientific 
language of the day, was part of the evolution of education in 
ourtime He begged to assure the assembly that he had no 
traitorous views with respect to the study of Greek In fact he 
was inclined to say that m recent controversies the advocates of 
the classical languages had been unduly frightened, and that 
there was not the slightest danger that the study of them would 
ever pass from the education of youth or the culture of men of 
intellect. The issue was not between science and languages, 
ancient or modern, the issue rather was between the sctence 
whose chief food was gathered from observation and the science 
whose chief food was gathered from reflection This older 
science was slowly, very slowly, but still quite evidently, giving 
way to thesciences which rehed upon observation He always 
thought that the science of medicine had scarcely received among 
us all the tribute which ıt ought to receive among sciences which 
rest upon observation It was a curious fact that the whole tep- 
dency of scientific thought appeared to be rapidly concentrating 
itself upon the fields ın which medicine reigned supreme Those 
infinitely minute beings which certainly for health or sickness 
deeply affected our existence, and which were so essential to us 
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that some able scientific men said that we consisted of noth.ng 
else, that we were not only a Republic, båt were m a permanent 
state of crwil war—these bacilli were attracting more and more the 
attention ofthe scientific intellect in Efrope It was dangerous 
to prophesy, but he did not think that any one who had watched 
thé course of science would doubt that for the generation to 
come the mvestigation of these creatures, which had been re- 
vealed by new methods of iesearch and by singularly patient 
labour, and upon which the lives of millions of human beings 
depended, would figuré more largely in the scientific field than 
any other study This was the special domain and privilege of 
medicine He fekt, therefore, that ın commending this appeal 
to their consideration hee was domg more than preaching a 
charity sermon He was asking them to help that which con- 
tained the most brillant promise for the intellectnal future of 
s@enee in a University by which gcience ought to be culti- 
vated and where science ought to reign 


° AFTER Lord Salısbury’s address various resolutions were 
adopted, among which was one, moved by Prof Dicey, to the 
effect that the Radcliffe Infirmary, bing the chief hospital for 
Oxford and a large surrounding district, should be brought into 
a state of efficiency corresponding with the recent advances in 
hospital management Another resolution, moved by the Master 
of University, expressed approval of the commuttee’s scheme, 
consisting of the removal of the sick from the old building into 
more modern wards and the renovation of the old building 


On Saturday and Sunday last much damage was done in 
Sandgate, near; Folkestone, by remarkable disturbances of 
land The first disturbance was felt on Saturday at 7 45 PM, 
when a rocking motion was noticed This soon stopped, but 
later distu tances were so alarming that many people took their 
furniture into the streets According to a correspondent of the 
Times, houses ‘‘slipped away from each other, leaving gaping 
sections,” while in other cases the walls bulged out, and great 
rifts appeared in the ground In the, area affected by the 
disturbances most, if not all, of the houses are out of line 
and show cracking Many of the inhabitants have been 
brought to great distress by the calamity, and appeals to 
the public have been issued on their behalf An inquiry 
into the cause of the disaster was held at Sandgate on 
Tuesday by Mı Walton, Local Government Board Inspector 
After hearing evidence the Inspector said that an official report. 
would be sent to the Board What he had seen led him to con- 
clude that the catastrophe was due to the sudden release of im- 
pounded subsoil water, a thing which he believed was remediable 
by the institution of proper water drains If that was attended. 
to there was no reason to suppose that such a disaster would 
everrecur The strata were full of water, which the recent ab- 
normal rainfall had served to increase That water being 
released had formed kinds of caverns The remedies were 
proper storm drains and intercepting drains, with fiee outlets. 
under the road to the sea 


THE death of Ludwig Lindenschmit, the well-known German 
archeologist, 1s announced He died at Mainz on February 14. 
m his eighty-fourth year He was the director and one of 
the founders of the fine Central Romano-German Museum at 
Mainz, ard one of the editors of the “Archiv fur Anthropo- 
logie” Among his works are “Die vaterlandischen Alter- 
tumer der fursthchen Hohenzollernschen Sammlungen ” and 
his “ Altertumer unserer heidnischen Vorzeit.” He began a 
“ Handbuch der deutschen Altertumskunde,” but completed 
only the volume relating to the Merovingian period Linden- 
schmit was an enthusiastic advocate of the theory that the 
Aryan race 1s of European origin 


THE temperature during the past week has been generally 
very high for the season, the datly maxima frequently exceeding, 
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55°, and even reaching 59° in the eastern counties on Sunday , 
whereas the average ‘maxima for the month, deduced from 
twenty years’ observations at the telegraphic reporting stations 
of the Meteorological Once, range from about 45° in the north 
to 50° in the south and south-east Dur ng thg latter part of Igst 
week several depressions skirted our north west coasts, and rain 
fell generally every day, although the amounts megsured were 
not great, but on Sunday the type of weather changed, 
especially oves tie southern part of the, kingdom An antr- 
cyclone advanced over our south-west coasts from the Atlantic, 
while the ar became dryer and conditions more settled, 
although there was httle sunshine in any part of thg kingdom 

There was a deep depression over Norway on Tuescay, while 
secondary depressions ın connéction with ıt were approaching 
the north west of Scotland, and occasioning a return of 
stormy weather in the nogthern parts of these islands ¥rom 
the Weekly Weather Report it appears that for the week 
ending the 4th instant the rainfall was above the average in af 
districts except the north of Scotland and the south of Ireland 

Over the northern parts ofeEngland and the east of Scotland the 
excess was large, owing chiefly to heavy snowfall at the begin- 
ning of the period 


AMONG the various marine zoological stations which, on the 
mitiatrve of that at Naples, have sprung up in recent years, the 
station at Trieste, on the Adriatic, holds an honourahie place 
It has been in existence nearly eighteen years Dr Claus 
states (Maturw Rasch ) that for its double function of instruc- 
tion and investigation opportun ty ts afforded both to students 
and men of science The students are, primarily, those of the 
professors of zoology at Vienna University, to whom the manage- 
ment is entrusted , also those of the Giay prefessor, who has 
aright to four places out of twelve Students of other Austsian 
Universities are also freely admitted to work, and Austrian and 
foreign investigators ‘To each worker the ordinary reagents, 
besides the table, aregsupphed gratis, also the material, so far 
as it can be provided without special cost The station further 
supplies living and preserved marine animals as specimens to 
the Zoological Institutes of the Vienna and Graz Universities, 
sending thither about 120 to 140 specimens annually Other 
institutes are supplied on payment as arranged The number of 
workers at the station has gone on mecreasing since ıt was 
opened in 1875 Of foreign investigators who have used ıt may 
be named Metschmkoff, Kowalevsky, A Schneider, Selenka, 
R and O Hertwig, Keller, E van Beneden, Fromann, Braun, 
and F Cohn The results of work carried on there are 
Sometimes published independently, but they chiefly appear m 
the Arbezten of the Zoological Institute of Vienna University, 
and the Zoological Station in Trieste, of which ten volumes 
have appeared The Denksehiiften and Sitzungsberichte of the 
Vienna Academy and the German zoological journals also 
witness to the activity of the station The Austrian Govern- 
ment has ‘liberally aided this useful mstitution 


THE new number of the ‘surnal of the Institution of 
Electrical Engineers contains a report of some very interesting 
speeches on a paper by Dr Fleming on experimental researches 
on alternate-current transformers The same number includes 
Mr Preece’s presidential address, from which we have given 
some extracts The vote of thanks to the president for h's ad- 
dress was proposed by Mr Spagnollett: ard seconded by Sir 
Henry Mance Sir Henry said there was one pomt m the 
address which had struck him with dismay That was the 
gradual increase of the teredo in the neighbourhood of ow 
shores This fact had been brought home to him that day by 
specimens of cable recently attached by ‘the insect, or 
mollusc”, and ıt should teach them-—-what Mr Preece had 
told them many years before—that they should not only survey 
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the bottom of the sea for rocks and shoals, but should also 
exantine 1t near the shores to find whether ıt was mfested by 
that pest, which had damaged hundreds of thousands of pounds | 
worth of cable z 

THE results of the solar, meteorological, and magnetical 
olfervations made during"1892 at the Stonyhurst College Obser 
vatory have just been issued by Father Sidgreaves They take | 
the commendable form of monthly and annual summaries, so 
that the ®sost interesting results can be seen at a glance, and 
compared with the mean results of the last forty-five years The 
range of barometer reacings was only1 724, or a quarter of 
awinch lower than the mean, while the range of the thermo 
meter was seven degiees higher than the mean The extreme 
iange of the barometer recorded at this observatory 1s 3 I3 
inches sunshine was recorded fog 207 hours in June, 202 1 in 
April, and anly 1721n May From January to April there 1s 
a regular increase, and from June to Deceme: a regular decrease, 
the fallmg off in May being very conspicuous 153 drawings 
of the sun have been added to the already splendid Stonyhurst 
series An appendix contams the results of meteorological 
observations made at St Ignatius College, Malta 


WE learn from the Botanical Gazette that there are now as 
many as thirty two botanical stations in the United States carried 
on by the various State Governments The subject which 
receives most attention at these stations 1s that of the fungus 
and bacterial diseases of cultivated crops and of fruit-trees, and 
their treatment and cure Some of them give attention to 
systematic botany, while others are investigating the hfe 
history of certain fungi, or cariying on physiological work %A 
laboratory for the study of plant diseases has recently been fitted 
up in connection with the agricultural experiment station of the 
University of California at Berkeley It has been arranged 
that a botanical survey of Nebraska shall be undertaken by 
the Botanical Seminar of the University of that State The 
almost unknown flora of the north central portions of Idaho has 
recently been investigated, as we have already noted, by a com- 
mission acting under the auspices of the Botanical Division of 
the U S Department of Agriculture 


In the first partof Dr Mullspaugh’s Preliminary Catalogue of 
the Flora of Western Virginia, published in the Bulletin of the 
Agricultural Experimental Station of Morgantown, a new feature 
has been introduced m a list of the rich fossil flora of the State 


PROF ANGELO HŁILPRIN, of the Peary Relief Expedition, 
has presented to the Museum of the Academy of Natural 
Sciences, Philadelphia, the valuable collection of mollusks 
dredged by him in Greenland waters They have not yet been 
studied, but the conservator of the conchological section, in his 
annual report, says he has ascertained the presence of a number 
of species not before in the collection of the Academy, of the 
genera Margar tla, Buccenunt, Sipho, and other Arctic groups 
‘The specimens preserved ın alcohol are ın excellent condition 
for the examination of the soft parts 


Mr J W SAMER, writing to the Zoologist from University 
College, Aberystwith, says that on January 4 last he obtained a 
polecat abou. six miles south of Aberystwith There 1s reason 
to believe, he says, that the spectes 1s by no means extinct in 
Cardiganshire 


THE Pharmaceutical Society of Great Britain has issued a 
volume of papers, most of which describe the results of chemical 
investigations carried on at its Research Laboratory The 
editor is Prof W R Dunstan The papers are reprinted 
from the Transactions of the societies to which they were 
communicated, namely, the Royal Society, the Chemrcal 
Society, the Pharmaceutical Society, and the Physical Soctety 
Other volumes of a like kind are to follow 
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THE new number of the Journal of the Royal Horticultuyal 
Society includes, besides papers on many other subjects, reports 
of conferences on the begonia and on apricots and plums 
There 1s also a Jong series of extracts from the Proceedings of 
the society 


THE second part of the excellent ‘*Canadian Guide Books” 
hy Ernest Ingersoll, has been issued (W Heinemann) It deals 
*with western Canada, and the author has been at great pains not 
only to collect full and trustworthy information, but ta» present 
it m a clear and attractive style There are maps and many 
lustrations 


e 
THE results of an investigation concerning the nature ane 
properties of metallic ruthenium, particularly with respect to the 
fusmg point of this highly 1efractory rare metal, are contributed 
by M Joly to the current number of the Comptes Rgndus M 


Joly has accumulated no less than three kilograms of puree 


metallic ruthenium, dnd has consequently been enabled to carr 

out experiments upon it on a comparatively large scale It will 
doubtless be remembered that ruthenium and osmium are the 
two most refractory of the metals of the platinum group 

Deville and Debray only succeeded with great difficulty m 
obtaining a few minute globules of melted ruthenium with the 
aid of the oxyhydrogen blowpipe The fusion of this metal 
is rendered very much more difficult owing to the readiness 
with which, at these high temperatures, 1t becomes converted 
into the volauile tetroxide RuO, It was apparent therefore 
that in order to attain success the temperature must be suddenly 
iaised to a point considerably higher than the melting point of 
the metal, and in order to effect this a much more powerful 
source of heat than the oxyhydrogen blowpipe would be re- 
quired M Joly has therefore employed the electric arc, which 
has recently been shown by M Moisan to be so admirably 
adapted for the preparation of refractory metals At the high 
temperature of a powerful arc ruthenium 1s melted in a few 
seconds, and without sensible loss by volatilisation in the form 
of tetroxide Solid ingots of twenty to thirty grams of the metal 
have been obtained ın this manner without difficulty As the 
melted metal cools, however, ıt becomes covered with a coating 
of the blue sesquioxide Ru,O; and the dioxide RuO, In 
order to remove this the ingot 1s placed first in aqua regia, 
which, however, has no action upon either the metal or the 
oxides, and subsequently tn hydrofluoric acid , finally the ingot 
is heated in a stream of hydiogen, when ıt loses the last traces 
of oxide and the pure metal remains Pere ruthenium thus 
obtained in tolerably large quantities after fusion 1s a greyish- 
white metal, more nearly resembling tron than platinum in 
appearance Its hardness 1s about the same as that of iridium 

It possesses a crystalline structure and 15 brittle The density 
of the metal after fusion M Joly gives as 12 063 at o° compared 
with water at 4° Employing the same electric arc and under 
equal conditions 1n all respects, the fusion ofyuthenium appears 
to be attended with appreciably greater difficulty than that of 
rhodium and iridium, whose melting points are somewhat higher 
than the melting pomt of platinum Moreover, under the con- 
ditions which suffice for the ready fusion of ruthenium, osmium 
merely sinters, traces of fusion being just apparent Osmium 
therefore is the most infusible of the metals of the platinum 
group M Joly ıs now conducting experiments with the view 
of determimining the actual temperatures of these interesting 
high melting points 


Notes from the Marine Biological Station, Plymouth — 
The week’s captures include the Luceinarian Depastram cyatht- 
jw me and numbeis of the Gephyrean Petalostoma minutunt, 
Kef Ephyre of Aurela have been abundant, Hydroid 
medusz scarcer Polychæte larvae and Nanpi continue plenti- 
fal, and Cyphonautes (larva of the Polyzoan Memb antpora 
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a. penae 
pilosa) has considerably increased*in numbers Echinoderm 


larvee (Auricularia, Pluteus) have made therr first appearance 

In the seasoa’s townettings The Nemertine Nemertes Neestt 
LJ 

and a large eyeless mud-dwelling species of the Polychete 

genus Polydora (flava, Clap ?) are now breeding 


Tue additions t8 the Zoological Soctety’s Gardens during the 
past week include a Black faced Spider Monhey (Ateles ater) 
from Eastern Peru, presented by Miss Gertrude Farmer, a 
Macaque Monkey (A@acacus cynomolgus, §) from Java, pie- 
sented by Mrs Frank Phillips , a Nahked-footed Owlet (Athene 





noctua) European, presented by Mr Albert Stevens, a Four- 
horned Antelope *(7étracesos guaditcornis, §) from India, 
purchased s*six Wild Swine (Sws c? zstatus), two Badgers (Afetes 
taxus), born in the Gardens e 





OUR ASTRONOMICAL COLUMN 


“Comet Brooks (NOVEMBER 19, 1892) —The following n a 
continuation of last week’s ephemeris for this comet — 


12h Behn MeanTime 


RA (app) Decl (pp) Log r Log A Br 
1893 am s o 8 
Mar 9 0 46 27 +20 461 o 1842 03563 047 
10 47 22 344 
1I 48 17 230 
12 49 II 121 
13 50 4 20 15 O 1946 03731 O42 
14 50 57 19 $15 
15 51 49 19 410 
ip 0 «52 41 19 312 
This comer will soon be lost m the rays of the sun The unit 


e 0f biightness took place on November 21 5, 1892 


Comet Hotmgs (1892, IIT )—M Schulhof gives the fol- 
lowpg ephemeris of this comet for the ensuing week — 


RA (app) Decl (app ) 

1893 hm 5 > p on 
March 9 243 71 35 8 Ir 
10 44 522 e 10 58 

II 46 37 2 13 46 

12 48 23 4 16 35 

13 50 94 19 24 

14 51557 22 14 

TS 53 42 2 25 3 

16 255 290 27 53 


UNIVERSAL TIME —-On February 6 last the Bull declaring 
the legal time for Germany to be that of the rth meridian 
east of Greenwich, that 1s, one hour in advance of Greenwich 
time, passed the thud reading This law will be brought into 
force on April t The Observatory for March informs us that, 
in a letter addressed to the Astronome: Royal, ıt 1s stated by 
Dr Schran that a similar Bill has been laid before the Austrian 
Government, and ‘it 15 hoped that the change will be made 
simultaneously with Germany” The draft of the latter Bull, 
which we take from the same number, provides — 

(1) That the legal time in Austa is the mean solar time of 
the meridian 15° east of Greenwich The same to replace, on 
April 1, 1893, the present local times for legal, civil, and all 
other purposes 

(2) fhe Government 1s authorised to make the changes 1n the 
school and industrial homs «hich will become necessary in con- 
sequence of the adoption of the above 


Tue Bretips, 18392-—-M_ Bredichin, in Aste onomuschen 
Nachrichten, 3154, has a short note on the Bielids, in which he 
says that the observations made in America on November 23 
last show that the meeting of the densest part of this swarm 
wuh the earth has taken place almost four days earlier than in the 
year 1885, or, in other words, that the descending node of the 
stream has receded almost 4° to the west during the pertod be 
tween the end of 1885 and the end of 1892 The cause of this 
recession 1s, he says, due to Jupiter, the perturbations set up by 
this planet accounting for the mean daily motion which 1s nearly 
equal to that possessed by Biela’s comet 

An approximate computation of the special perturbations for 
the whole period during which Jupiter had any mfluence gave 
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for the recession of the nòde a little over 4°, the mclination 
decreasing about o° & 


THE WOLSINGĦHAM OBSERVATORY —In the Report of this 
observatory for the year 1892 Mr T E Espin tells us that 
although the zone work was interrupted by attention bemg 
given to Nova Aurige, yet one hundred andgsixteen new Thyrd- 
Type Stars were detected in zones + 55° and 56° In the autumn, 
as the telescope was going to be devoted to the revision of 
double stars ın connection with the new edition 8 ‘Celestial 
Objects for the Common Telescope,” the driving clock was 
taken out and cleaned, and a new arrangement for letting the 
clock run for one and a half hours without rewinding was also 
added Notwithstanding the pressure of work 1n this direction, 
as many as eight hundred and forty-seven measures were made in 
the autumn, “‘ observing being carrjed on sometim®s for twelve 
hours, and once for thirteen and a half at a stretch” Wath re- 
spect to the new edition of the work mentioned above, Mr 
Espm gives a short description of the general scheme The 
portions devoted to the planets and the sun (vol 1) wih have 
several foot-notes added to them, Mr Denning will write a 
short chapter on comets and meteors, and chapters on celesty] 
photography and spectroscopic work willalso be inserted The 
second volume will deal with double stars, &c, and will be 
entirely rewritten, the @byects will be arranged in order of 
Right Ascension, and all double stars whose primaries are above 
6 5 magnitude, and whose distance 1s less than 20”, will be in- 
cluded The work of bringing the places up to 1900 was at 
the end of the year completed for the first twelve hours, and 
considerable progress has already been made in the next eight 
hours of Right Ascension Mr Espin refers to the death of 
Miss Compton, who took great interest in the work done at the 
Observatory, and who left a legacy for the purchase of a photo- 
graphic telescope This telescope ıs already ın working order, 
its aperture being eight clear inches, and focal length ferty-two 
inches, and will be devoted to the photography of the zones 
observed with the spectroscope for detecting variation in hight 
The Meteorological Department has also been mcreased by a* 
hygroscope and solar radiation thermometery the gifts of Miss 
Brooke § : med ges 


UNITED STATES NAVAL OBSERVATORY —From the report of 
the superintendent (Capt F C McNair) of this observatory for the 
year ending June 30, 1892, we gather the following few notes 
In October, 1891, owing to the retirement of Prof Asaph Hall, 
the use of the 26-inch refractor was tendered to Mr Asaph 
Hall, jumor, the latter observing the satellite of Neptune, satel- 
lites of Saturn, and the two outer satellites of Uranus Durmg 
the period of opposition of Mars, in August, 1892, the instru- 
ment was employed by Prof Hall for the purpose of securing 
measures of the satellites, as the superintendent thought that ‘it 
seemed fitting that Prof Hall, the discoverer of these satellites, 
should have the privilege of observing them once more under 
such exceptionally favourable cucumstances ” With the transit 
circle practically no observations were made, as the mstrument 
was under repairs previous to being set up in the new observing 
houses , the Meridian transit, onthe other hand, was in constant 
use, chiefly ın connection with the time service The 9 6 inch 
equatorial was as usual employed 1n observing asteroids, occul- 
tations, &c , while two mghts a week were set apart for the 
accommodation of visitors The number of visitors at night 1s 
about 2500 per annum, the majority of whom are women In 
the estimates of appropriations required for the service for the 
year ending June 30, 1894, we see that the superintendent asks 
for an expert elevator conductor, which 1s essential to prevent 
accident Among the estimates for the new observatory 1s a 
request for three dwellings for observers, and this 1s accom 
panied by a note which we print here, and the truth of which 
every astronomer will endorse —‘“‘1n order that the work of a 
large observatory may be properly and economically done, it 1s 
absolutely necessary that the observers be within prompt call to 
therr struments throughout day and mght Very important 
observations can often be secured from the clearmg of the sky 
for a few hours, or even m some cases for a few minutes, 1f the 
observer be within easy call by the watchman This can only 
be accomplished, ın the isolated situation of the new Observa- 
tory, by having dwellings upon the grounds for the observers 
The Government erects dwellings at allits navy-yards, arsenals, 
forts, and schools for the officers on duty there ` But no service 
requires such unremitting attention and constant presence at all 
hourvas that of the astronomer, and no observatory can beregarded 
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a$ economically managed which does not furnish dwellings for 
all ats observers close by their instruments It 1s estimated that 
with the observers living on the grounds of the new Observatory, 
not only will two or three times as much work be done as 1t will 
be possible to do otherwise, but the quality of thas delicate work 
will be materially improved on account of the observers being in 
4 proper physical condifion to begin their labours, instead of 
with nerves unstrung fom hurrying some miles from then 
homes immediately after meals, or at unreasonable hours of 
the night ” ° 


YAL® ASTRONOMICAL OBSERVATORY —Vol 1 Parts 3 and 
4 of the publications of the Astronomical Observatory of Yale 
University contams (T) ‘* A Triangulation of Stars in the Vicinity 
gf the North Pole,” by Prof WilMam L Elkm, and (2) 

* Determination of the Orbit of the Comet 1847 VI,” by Miss 
Margaretta Palmer With regard to the former paper, this was 
undertaken to determme the relative positions of some north 
polar stars to serve as fundameptal points for a photographic 
survey of that region Twenty-four stars, coverang a consider- 
able area, were selected for this work, pand all the distances 
measured were large—that 1s, above 1000” Ont of 276 pos- 
sible combinations of measuring the intermutual distances 
within the range of the hebometer, Prof Elkin managed to 
employ 146, each combination undergomg three separate 
measurements Inthe reduction of the metsurements ht gives 
full information as to the methods employed, showing the means 
of elimmating the systematic errors, &c , concluding with tables 
of the final results in Right Ascension and Declination and pre- 
cessional tables Muss Palmer prefaces her determination of 
the orbit of comet 1847 VI with a short reference to its dis- 
covery and history, remarking that ıt 1s probably the only comet 
ever discovered mdependently by twowomen Rumker in 1857 
found the orbit to be of a distinctly hyperbolic nature, and the 
result of the present determination, by employing modern places 
for the sun and allowing for perturbations, &c , show that ehe 
observations can be best explained on the hypothesis of the 
hyperolic orbit, the new value for the elements differing shghtly 
from the old ones 





GEOGRAPHICAL NOTES 


A COLONY only accessible through foreign territory 1s naturally 
unsatisfactory to its holders, and since the development of 
German South-west Africa, the inconvenience of having Walfish 
Bay as the only landing place for the interior has gradually 
mcreased It 1s now announced that a new harbour has been 
found on German territory in the mouth of the Swartkop river 
The stream 1s so small that it is marked on few general maps of 
Africa, and 1t may even turn out to be in the British sphere. 


A PAPER for the next German Geographentag has been 
published ın advange, by Prof W Koppen, under the title 
“ Die Schreibung geographischer Namen” It deals in a very 
thorough manner with the principles which ought to regulate 
the orthography of place-names, and treats the whole matter of 
authoritatively published rules in a historical way from the first 
formulation of the Royal Geographical Society’s Rules in 1885 
to the new German rules (see NATURE, p 8g) adopted in 
1892 Prof Koppen has fully mastered his subject, and, from 
a thorough study of the phonetics of language, he has been able 
to formulate a scheme by which the Roman alphabet may be 
employed, with the aid of diacritical signs and groups of con- 
sonants, to represent almost every possible sound The methods 
adopted 1n the official systems of the Royal Geographical Society 
and the German Colonial Office appear to the author of the 
pamphlet to be incomplete and unsatisfactory The subject is 
one eminently adapted for full international discussion, and we 
hope that Prof Koppen will not fail to bring the matter before 
the next international Geogiaphical Congress 


POLAR exploration seems to have received a fresh stimulus, 
and we note with satisfaction the announcement in the American 
newspapers of Mr Peary’s new programme He sails for 
Greenland ın June, and will spend the winter not far from the 
site of his last winter’s camp A novelty in transport on the 
enland ice 1s to be the use of ponies shod with snow-shoes of a 
special pattern, experience in Alaska and Norway appearmg-to 
establish the practicability of the dea The main object ofthe 
expedition 1s to survey the Arctic Archipelago immediately 
north of Greenland, and to determine the whole north coast of 
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the mamland Mr Peary has no theories, and expects to have 
tò modify his plans according to circumstances. He expects to 
reach higher latyudes than have previously been attained, but 
has no sentimental views as to reaching the pole The whole 
of the expense of the expedition he hopes to defray by his 
lectures and the book describing his last year’s experience, 
which will be published in June . 2 





STROMBOLI . 


ON June 24, 1891, an earthquake and volcanic explosion 
. took place, followed by another shock on June 30 Some 
days afte, the authors spent three days at Stromboli, and sube 
sequently studied at their homes the materials they collected 
The paper commences with a description of the island, which 
not only adds nothing to what has already been published, but 
1s inferior to what has been described by others Mention 1s 
made of many changes during the last century, butgreat care 
is taken not to mentién several writers who have described and 
illustrated the changes during the last few years The writer, whé 
was the first to photograph the crater of Stromboli, and has 
smce published new photographs, 1s not even referred to, yet 
those photos are the, best so far published of the volcano It 1s 
regretable to see the frequency with which Prof Mercalli quotes 
himself to the exclusion of several of his own countrymen, and 
especially foreigners Since 1887, the single crater has been re- 
placed by 2 number of cones which, according to the authors, 
are the same as those of 1889 I myself visited the crater ın 
1889, and those in the plates of this paper are very different in 
situation, which I can confirm by photos in my possession The 
matter 1s of little mportance, but more care should be shown in 
such statements Those who have a good practical experience 
of active volcanoes know how often, from day to day these 
cerftral conettes change 
The shock of the present eruption was quite local and was 
unobserved at Lrpart It was much more violent on the upper 
part of the mountain than lower down, and the authors reason- 
ably conclude that the explosion was limited to the actual 
crater Several landslips occurred on the crumbling slopes of 
the island A column of vapour and lumps of incandescent 
lava were ejected to a level with the summut of the island, that 
as for aheight of 225m Dust and lapilh were spread over 
the island though not to any great amount Lava immediately 
began to flow from a short rift 
On June 30, another shock occurred, sufficiently strong 
to disturb the Milne seismoscopes of Lipari After the usual 
ejection of lava cakes, lapıllı, stones, &c , another lava stream 
started from a pomt near the eastern mouths By July 6, 
when the authors visited the crater, the excessive activity 
had so diminished that no more lapıllı or dust was being ejected 
Three currents of lava owed down the Scigrra to the sea, and 
as one divided into two branches, four reefs were formed at the 
water-line which it appears are being rapidly swept away by 
she waves 
The microscopic and chemical examination of the lava shows 
tto be a basalt verging on an andesite with 50 per cent of Si0g, 
mith a little more potash than soda The scorta ejecta resemble 
he lava in composition, except so far as therr different rate of cool- 
ng modifies them Besides the essentzal, some accessory ejecta 
were thrown out, which were old fumarolised matertals from the 
yew crater walls The dust, or ashes, as the authors call 1t, 
was partly composed of black vitreous particles and glass fibres 
mixed with a brownish powder from the trituration of older 
rolcanic materials 
No relation was found to exist between the eruptive spasm 
of Stromboli with several earthquakes that occurred before and 
fter A list of known eruptions of Stromboli are given, but it 
s a most imperfect one, for example the eruption of 1768, 
vhich was actually figured by Sır Wiliam Hamilton ım his 
nasterly work, 1s not even referred to, although lava not only 
ssued from the crater, but also from a lateral opening on the 
vestern side of the Stromboli, and also was the first recorded 
ssue of lava from this volcano ‘This list 1s more complete of 


ate years, there being no less than fourteen eruptions from , 


879 to 1888 Prof Mercall: thinks there 1s a sym pathet ıc 


x “Sopra il peru odo eruttivo dello Stromboli cominciato il 24 Guigno, 
Bor” By A Ricco and G Mercalli Con appendice dell’ Ing S 
wxeidiacono Aun d Ufficio C Met e Geodinazmico ser sec, pt m 
ol xı 1889 (Paper printed 1892 ) 
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action between the outbursts of Strombol: and Etna, and also 
the seismic foc: of South Italy He likewise finds a faint 
relationship between the position of the sun and moon when in 
opposition and conjunction but not w&h barometric pressure, 
but says that the daily variation in activity may so be related, 
as ated by the inkabitants 

H J Jounston-Lavis 





FORTHCOMING SCIENTIFIC BOOKS 


MB MURRAY has in preparation —‘‘The Life of Prof 

Owen,” based on his correspondence, his diartes, and those 
of his wife, by his frandson, the Rev Richard Owen, with por- 
traits and ifustrations, 2 vels , ‘ Alone with the Hairy Amu , 
or, 3,800 Miles on a Pack Saddle ın Yezo and a Cruse to 
the Kurile Islands, by A H Savage Landor, with map and 
numerous illustrations by the author, “A Manual of Naval 
Axthifectute,” for the use of officers of the navy, the mercantile 
marine, shtp-owners, ship-builders, and yachtsmen, by W H 
White, F RS, third edition, thoroughly revised and ın great 
part re-written, with 150 illustrations , ‘‘ The Physiology ofthe 
Senses,” by Prof John McKendrick and Dr Snodgrass, with illus- 
trations (1) touch, taste, and smell (2) tfe sense of sight (3) sound 
and hearing, ‘‘ Chapters ın Modern Botany,” by Prof Patrick 
Geddes, with nlustrations, ‘* The Philosophy of the Beautiful, 
Pt IL,” by Prof Knight, ‘* Logic, Inductive and Deductive,” 
by Prof Wilham Minto, ‘ The Metallurgy of Iron and Steel,’” 
by the late Dr John Percy, F R S , anew and revised edition, 
with the author’s latest corrections, and brought down to the 
present time, by H Bauerman, with illustrations 

Messrs Longmans announce —‘‘ Theosophy or Psychological 
Religion,” the Gifford lectuies delivered before the University 
of Glasgow in 1892, by Piof F Max Muller, “ Telephone 
Lines and their Properties,” by Prof W T Hopkins, ‘ Essays 
on Rural Hygiene,” by Dr George Vivian Poore, “ Ab- 
“dominal Hernia,” by John Langton, M R C S , ‘* A Treatise on 
Electricity and Magnetism,” by G W De Tunzelmann n 2 vols , 
“ Papers and Notes on the Glacial Geology of Great Britain and 
Ireland,” by the late Prof Henry Carvill Lewis, edited from 
ms unpubhshed MSS, with an introduction by Dr Henry 
W Crosskey , ‘The Making of the Body, a Reading Book for 
Children on Anatomy and Physiology,” with many tlustrattons 
and examples, by Mrs S A Barnett, “A Manual of Machine 
Drawing and Design,” by David Allan Low (Whitworth 
scholar} and Alfred Wilham Bevis (Whitworth scholar), with 
over 700 illustrations, ‘‘ Diseases and Injuries of the Teeth, 
including Pathology and Treatment,” a manual of practical 
dentistry for students and practitioners, by Morton Smale, 
MRCS, and J F Colyer, LRCP , “Cotton Weaving 
and Designing,” by John J Taylor, ‘Clinical Lectures 
on Abdominal Hernia,” chiefly in relation to treatment, 
including the radical cure, by Wilham H Bennett, FRCS, 
with twelve diagrams m the text, ‘The Elements of 
Bacteriology,” a manual for practitioners and students, by 
Prof S L Schenk, translated by Dr W R Dawson, with Loo 
illustrations, some of which are coloured, ‘‘ Esquimaua Life,” 
by Fridtjof Nansen, translated by Wiliam Archer, with ilus- 
trations 

Among Messrs Macmillan and Co’s announcements are 
—“ Willam Kitchen Parker, FR S,” a short memoir 
by his son, Prof T Jeffery Parker, FRS, ‘¢ Text-book 
of Pathology Systematic and Practical,” by Prof D J 
Hamilton, Vol II , “A Uniform Kdition of Prof Huxley’s 
Essays,” in 6 vols , comprising Lay Sermons, Addresses and 
Reviews, Critiques and Addresses, Science and Culture, Ameri- 
can Addresses, Man’s place in Nature, &c , “ Lectures on 
Sanitary Law,” by A Wynter Blyth, MRCS , “A Text-book. 
of the Physiological Chemustry of the Animal Body,”’ including an 
account of the chemical changes occurring in disease, by Prof 
Arthur Gamgee, F R S , with illustrations, Vol II , “t Tables 
for the Determination of the Rock-forming Minerals,” compiled 
by Prof F L Loewimson-Lessing, translated from the Russian 
by J. W Gregory, with aglossary added by Prof G A J Cole, 
‘© Text-book of Geology,” by Str Archibald Geikie, F RS, 
with illustrations, third edition, thoroughly revised , *‘ Atlas of 
Classteal Antiquities,” hy Th Schretber, edited for English use 
by Prof W C F Anderson, ‘The Soil in Relation to 
Health,” by Henry A Miers and Roger Crosskey , ‘‘ Elemen- 
tary Treatise on Modern Pure Geometry,” by R. Lachlan , 
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4t Exercises m Euclid,” by William Weeks, ‘‘Utihty of | 


Quaternions in Physics,” by Alexander McAulay 

Jn the Clarendon Press list are —Locke’s ‘ Essay goncerning 
Human Understanding,”*edited by Dr A C Fraser, ‘‘ Mathe- 
matical Papers of the late Prof Henry J S Smith, with 
portiait and memoir, two volumes, “& Supplementgry 
‘Volume to Prof Clerk Maxwell’s Treatise on Electricity and 
Magnetism,” by Prof J J Thomson, FRS , ‘A Manual 
of Crystallography,” by Pro M H N Story®Maskelyne, 
FRS , ‘Analytical Geometry,” by W J Johnstow, “A 
Treatise on the Kinetic Theory of Gases,” by Dr H W 
Watson, new edition, “An Elementary Treatise on Pure 
Geometry,” with numerous examples, by J W Russell, 
“ Index Kewensis Nominum Omnium, Generum et Specierum, 
Plantarum Phanerogamarum,’ '173g-1885, Part # , “ Hos- 
pital Construction,” by Sir Dopglas Galton, F R S 

Messrs, Swan Sonnenschein and Co’s list contains — 
“Philosophy and Political Economy in their Historical 
Relations,” by Dr James Bonar, ‘‘ Appearance and Reality,” 
by F H Bradley}, ‘The Principles of Psychology,” by G F 
Stout, ‘‘ History of Philosophy,” by Dr Johann Eduard Erg- 
mann, translated and edited by Prof Williston S Hough, third 
edition, revised, three volumes , ‘A Student’s Text-Book on 
Botany,” by Prof Sidnéy H Vines, F RS, copiously 1llus- 
trated , **Text-book of Embryology Invertebrates,” 
Korschelt and Heider, translated and edited by Dr 
Mark and Dr W M Woodworth, fully illustrated, ‘The 
Cell its Anatomy and Physiology,” by Dr Oscar Hertwig, 
translated and edited by Dr H J Campbell, fully illustrated , 
“*Text-Book of Palzontology for Zoological Students,” by 
Theodore T Groom, fully illustrated , “ Lectures on Human 
and Animal Psychology,” by Prof Wilhelm Wundt, translated 
and edited by James Edwin Creighton and Edward Bradford 
Titchener , ‘‘ Hand-book of Systematic Botany,” by Prof E 
Warming, translated and edited by M C Potter, fully ilus- 
trated, “An Elementary Treatise on Practical Botany,” by 
Prof, E Strasburger, translated and edited by Prof. W Hill-e 
house, with 149 illustrations, third edition , ‘‘ The Photographer's 
Pocket Book,” by Dr E Vogel, translated by E C Cograd, 
with 63 illustrations, ‘How Nature Cures,” by Dr Emmet 
Densmore, ‘* Beauty and Hygiene for Women and Girls,” by 
a Specialist, ‘A Popular History of Medicine,” by Edward 
Berdoe, MRCS , *' Introduction to the Study of the Amphi- 
oxus,” by Dr B Hatschek and James Tuckey, illustrated , 
‘* Practical Bacteriology,” by Dr, Migula, translated and edited 
by Dr H J Campbell, illustrated , ‘‘ Geology,” by Dr Edward 
B Aveling, illustrated with a Geological Map and numerous 
woodcuts , ‘* Zoology,” by B Lindsay, illustrated , “ Fishes,” 
by the Rev Ho A Macpherson, ‘‘ Flowering Plants,” by 
James Britten, ‘‘ Grasses,” by W Hutchinson , ‘‘ Mammalia,” 
by the Rev H A Macpherson 

Messrs George Philip and Son will publish —‘‘ Philip’s Atlas 
Guide to the Continent of Europe,” a series of 72 plates, with de~ 
scriptive letter-press, by J Bartholomew , ‘‘ Philip's Systematic 
Atlas for Higher Schoolsand General Use,” a series of physical and 
political maps, with diagrams and illustrations of astronomy and 
physical geography, by E H Ravenstein , " Philip’s Anatomi- 
cal Model of the Human Body,” illustrating the construction of 
the Human Frame and the relative positions of its various 
organs by means of superimposed plates printed in colours , 
*t The Celestium, or Patent Astronomical Calendar for recording 
and illustrating ın miniature the daily and hourly positions of 
the heavenly bodies as they pass through the Sign of the 
Zodiac ” 

Messrs Percival and Co give notice of —‘‘The School 
Euclid,” an edition of Euchd, Books III to VI, with notes 
and exercises, by Daniel Brent, The Begmner’s Text Books 
of Science ‘‘Chemustry,” by G Stallard , ‘‘ Geology,” by 
C L Barnes, “ Electricity and Magnetism,” by L Cumming , 
“Heat,” by G Stallard, “Light,” by H P Highton, 
‘‘Mechanics” (treated experimentally), by L Cumming, 
‘« Physical Geography,” by C L Barnes , ‘‘ Practical Physics,” 
an mtroductory handbook for the physical laboratory, in three 
parts, by Prof W F Barrett, Part II Heat, Sound, and 
Light Part III Electricity and Magnetism, Electrical Measure- 
ments, ‘Practical Lessons and Exercises in Heat for 
use in schools and Junior University classes, by A D Hall 

In Messrs A and C Black’s announcements we 
notice —'‘ Ilustrated Text Book of Invertebrate Zoology,” 
by A E Shipley, “History of Astronomy during the 
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Niheteenth Century,” by Agnes M Clerke, third edition, 
reviggd and enlarged , ‘ Algebra, an Elementary Text-Book for 
the Higher Classes of Secondary Schools and Colleges,” by 
Prof George Chrystal, Part I, third edition ° i 

Messrs Crosby Lockwood and Son have in Mand —A new 
and enlarged edition (the third) of Prof R Wallace’s ‘* Farm 
Løve Stock of Great Britein,” containing additional phototype 
engravings of notable specimens of live stock, and a new 
volume by Prof Sheldon on “ British Dairying ” k 

Mr Walter Scott will issue in the ‘Contemporary Science 
Series” ®—** Modern Meteorology,” by Dr Frank Waldo, 
with 112 illustrations 


re O 


e 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxrowD,—Two Radcliffe Trayelling Fellowships, each of 
ethe value ot 4200 per annum, and tenable for three years, have 
been awarded this week One, which has heen gained by Mr 
P A Munchin, of Keble College, was thrown open last year to 
candidates in all branches of science, and the usual declaration 
that the Fellow intends to graduate in medicine and to travel 
abroad with a view to his improvement in that study has been 
dispensed with Mr Minchin was placed®in the first class in 
the Honour School of Natural Science (Morphology) in 1890 
The other Fellow, Mr W Ramsden, of Keble College, is sub- 
ject to the usual conditions attached to these Fellowships Mr 
eee obtained a first class in Natural Science (Physiology) 
in 1892 

The new laboratories for the department of human anatomy 
are rapidly approaching completion, and will, when finished, 
add very much to the convenience and advantages of medical 
students The buildings have been designed after the plans of 
Mr Arthur Thompson, and include a large dissecting room gad 
several additional laboratories and private rooms, a lecture 
theatre, and a large basement. 

CAMBRIDGE —The Council of the Senate report that the 
Royal Geographical Soctety have renewed their generous offer 
to provide £150 a year as part of the stipend of a geographical 
lecturer for the ensuing five years, and to award biennially ex- 
hibitions or prizes for the encouragement of geographical research 
in the University, The Council recommend that the proposals 
of the society be accepted, and that a lecturer be appointed, 
under the supervision of a joint committee of management, 
before the end of the Easter Term, 1893. 

The Sedgwick Memorial Syndicate report that they have 
made certain alterations in the plans for the proposed Geological 
Museum m Downing Street, with a view to meeting objections 
that were raised and to reducing somewhat the cost of the 
building The Syndicate ask to be authorised to obtain tenders 
for the immediate construction of the museum 








SCIENTIFIC SERIALS 


American Meteor ological Fournal, February —Hot winds in 
Texas, May 29 and 30, 1892, by I M Cline Hot winds 
occur to some extent every year, but rarely with sufficient m 
tensity to injure vegetation. It was estimated that in the present 
case 10,000 acreseof cotton were destroyed, and corn suffered 
severely The temperatures reported ranged generally from 
go” to 100°, and in some parts from 105° to 109° These winds 
appear to have resulted from the same causes which produce the 
Fohn in Switzerland, the descent of dry air which has depositec 
its vapour during its ascent —The electrification of the lowe: 
air during auroral displays, by A | McAdie The author gives 
an account of some experiments made at Blue Hill observatory 
for obtaining, by means of a kite fown during thunderstorms, : 
better record of the potential of the air than could be given by ¢ 
collector near the ground, by which plan some remarkable re 
sults were obtained, and he suggests similar experiments fo: 
showing the electrification of the lower air during displays o 
aurora, He also proposes a new classification of the variou 

sauroral phenomena, distinguishing between the highly coloure 
displays, and those of less intensity which probably occur u 
the lower atmosphere —Practical koniology, by Prof Clevelanc 
Abbe He applies this term to the study of atmospheric dus 
and floating germs, and shows how their injurious effects o) 
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certain industries may be obviated —The sling psychrometér, 
by Prof II A Hazen, and the aspiration verses the sling 
psychrometer, by A L Rotch Both papers deal with*the 
fomparative ments of the two mstruments for balloon observa- 
1008 . 

Wirdemann’'s Annalen der Physik und Chemie, No 2-—- 
Among the papers ım this number eare the following —A 
modified astatic galvanometer, by H E J G du Bots and H 
Rubens To minimise the effects of disturbing vibrations as 
producing false oscillations about a vertical axis, the suspended 
system 1s given perfect ‘‘inertia symmetry ” about the axis of 
the fibre, and all flat parts of it are distributed so as to have 
equal areas in two mutually perpendicular planes Quartz fibres 
‘are used for suspension —-Bolometric imvestigations of th 
grating spectrum, by F Paschen ——The fundamental law 
of complementary colours, by Paul Glan To determine 
the amount of light absorbed by the pigment of the yellow 
spot during transmission to, the optically sensitive, nerves, 
two candles af equal luminosity were observed wih one eye 


through glasses of vapous colours, the one direct, and the other * 


at such an angle that its mage fell outside the margin of the 
yellow spot The candles were shifted till both appeared 
equally bright, and their respective distances were measured 
laking the coefficient of absorption for red hight as = 1, that 
for yeltow (5828) was o 889, for wave-length 5222 it was O 171, 
4856 (blue) o 269, and for white lighto 424 In this way the 
conclusion was arrived at that the intensities of complementary 
colours reaching the retina must be equal in order to give the 
impression of white —Experiences with the self-acting mercury 
pump, by A Raps Several improvements are described, 
tending to make the working more 1apıd It was found that 
the fear of contaminating the mercury by the use of black 
flexible india-rubber tubes was unfounded 


SOCIETIES AND ACADEMIES 
LONDON 

Entomological Society, February 22 —Mr Henry John 
Elwes, President, in the chair —Mr F J Hanbury exhibited, on 
behalf of Mr Percy H Russ, of Sligo, several long and very varı- 
able senesof Agrotis tr iltet, d vallgeia, and A cu sorta, together 
with Irish forms of many other species, some of which we 
believe to be new to Ireland Mr W H B Fletcher made 
some iemarks on the species —Mr R W Lloyd exhibited 
specimens of a species of Acarus found in New Zealand wheat 
He stated that Mr A D Michael had examined the specimens, 
and pronounced them to belong to 7yroplyphus farina, a species 
which had been known for over a hundred years as a destroyer 
of corn, and was only too abundant all over Europe, and pro- 
bably over the temperate regions of the world —Mr E B 
Poulton, F R S, exhibited, and made remarks on, a number 
of cocoons of Hakas prastnana, m order to show the changes 
of colour produced in them by their surrdundings, he also 
exhibited the coloured backgrounds employed by him m his re- 
sent experiments on the colours of larvae and pups, and illustrated 
hisremarks by numerousdrawings on the blackboard —Dr T A 
Chapman exhibited by means of the oxv-hydrogen lantern, photo- 
graphs of the larva of Nemeobius lucina in its first stage, showing 
che conjoined dorsal tubercles, each carrying two hairs, which 
are remarkable in being divided into two branches For com 
parison he also showed, by means of the lantern, drawings of 
he young larva of Papilto ajax, after Scuddei,*and of a portion 
of a segment of Smertnthus popul, as the only instances known 
:o him of similar dichotomous hair sin lepidopterous larve Mr 
Poulton pointed out that he had described the forked hairs of 
Smerinthus in the Society’s ‘* Transactions” for 1885, and that 
uch hairs were even better developed in the genus Hemaris 
originally described, as he believed, by Curtis Mr Poulton, 
uso said that he had noticed similar forked hairs covering the 
vewly-hatched larvae of Geometra paprlonaiia —Dr Chapman 
‘ead a paper—which was illustrated by the oxy-hydrogen lantern 
-entitled ‘f On some neglected points in the structure of the 
?upa of Heterocerous Lepidoptera and therr probable value in 
lassification ” A discussion ensued, in which Mr Poulton, Mr 
champion, and Mr Merrifield took part —Dr F A Dixey 
ommunicated a paper entitled *‘ On the phylogenetic signifi- * 
ance of the variations produced by differences of temperature 
m Vanessa atalanta” The President, Mi Merrifield, Mr 
*oulton, Dr Chapman, and Mr Tutt took part ın the discussion 
mhich ensued : 
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Zoological Society, February’ 28-—-Sir W H Flower, 
F RS, President, in the chair —Mr A D Michael exhibited 
some specimens of the odes, known locally in the West Indies 
as the “SË Kitts” or “Gold Tick,” received from Mr C A 
Barber, of the Agricultural Department, Antigua —A com- 
munication was read from M A Milne-Edwards respecting 
Leteur nzegerremus, Sclater, a species of lemur origmally 
described from an example hving in the Society’s Gardens It 
was potnted@put that Prosewa @fipes of Gray had been based 
on a female of this species —-Mr Howard Saunders exhibited 
and made remarks on aspecimen of the American stint (Tringa 
minutlla), shot at Northam Burrows, North Devon, by Mr 
Broughton Hawley, ın August, 1892 —Mr Sclater (on behalf 
of Mr R M Barrungton) exlnbited a specimen of the Antarctic 
Sheathbill (@/z0n25 alba), killed at the Carlingford Lighthouse, 
co Down, Ireland, m December last --Dr C J Forsyth- 
Major read a memoir on somé of the miocene squirrels, and 
added remarks on the dentition and classification of the Sc:eride 
ingeneral) The author proposed a yew division of this family 
into three subfamiles—Sciurine, Pteromyine, and Nannosci 
urine The genera Spermophilus and Arctomys and the allied 
forms were united to the Sciurinze The last part of the paper 
dealt with the primitive type of the Sciurine molar —Mr 
Henry O Forbes read a paper entithed ‘f Observations on the 
Development of the Rostrum ın the Cetacean Genus Mesoplodon 
with remarks on some of the Species’? Mr Forbes showed 
that ın this genus the vomerime canal in the young animal is 
filled with cartilage, and m the adult with a dense petrosal 
mesorostral bone From the exammation of thirteen specimens 
of Mesoplodor graye and four of Jf layardi, of which he had 
made a large number of sections in various stages of growth, 
the author concluded that the mesorostral bone was not, as had 
been generally believed, an ossiication of the cartilage, but an 
actual growth of the vomer and of the premaxillaries, with per- 
haps, ın some cases, additions from the ossification of the 
cartilage of the vomerine spout The cause of the growth in 
dhe vomer might be accounted for by the pressure communicated 
to it by the growth of the premaxillaries, mduced, perhaps, by 
the movement, which appears to take place, of the mavularies 
ove: the premaxillaries 


Linnean Society, March 2 —Prof Stewart, President, in 
the char —Mr Miller Christy exhibited gome photographs of 
the American bison taken from living wild animals, and gave 
some account of the present 1estricted distribution of the spectes 
Mr A G Renshaw and Mr W Carruthers detailed what they 
had been able to learn respec ing it while travelling ın its 
former haunts —Mr J M Macoun gave an account of the flora 
of the Behiing’s Sea Islands fiom personal exploration —On 
behalf of Mr H N Ridley the Secretary read a paper on the 
flora of the eastern coast of the Malay archipelago —The meet 
ing then adjourned to March 16 


Anthropological Institute, February 21 —Prof A Mac- 
alster, F RS, President, in the char-—-A paper, by Mr 
E H Man, on Nicobar pottery was read He stated that the 
httle land of Chowra has held for generations a monopoly of 
the manufacture Preparing the clay, and moulding and firing 
the finished utensil, devolves on the females The value of trade 
marks 1s recognised, the device of its maker being affixed to 
each vessel Experience having taught them that pots are more 
serviceable if allowed to harden gradually, they store newly-made 
utensils on a lattice platform m the roofs of their huts Inayear 
the heat and smoke render them hard and durable Indian pots 
and Jars are readily purchased from the traders, who occasionally 
visit the islands, but they are deemed unsuitable for certain 
culinary operations There are no special vessels made for 
funeral purposes, but, in accordance with the almost universal 
custom of uncivilised races, cooking pots are among the personal 
and household requisites which are laid on a grave after an 1n- 
terment -—A paper, by Lieut Boyle, T Somerville, R N , on 
some islands of the New Heorides was read The habits of the 
natives of adjacent tslands sometimes vary exceedingly, and in 
this paper reference was made only to a small portion of the 
group, including the Efate Islands, the Shepherd Islands, and 
the East Coast of Malekula A child calls all nis uncles on both 
sides, ‘‘father,” all his aunts, ‘‘ mother,” and his first coustns 
on both sides, ‘‘sister” or ‘‘brothe: °? A man cannot marry 
a woman of his own tribe, and the children belong to their 
mother’s tribe , the property of their father going, at his death, 
to his sisters children It sometimes happens that a man will 
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call a smal) girl much younger than himself ‘‘mother” Cır- 
cumcision takes place*between the ages of five and ten Till 
then a boy goes naked , but afterwards he 1s costam@d like the 
men When a Malekulén is old and decrepit, he has nothing 
to look forward to but bunal alive Should an old person 
become bedndden, or a burden, he or she 3 told quite simply 
that his or her burial will occur on such a day Invitations to 
the funeral feast are then sent opt, and, dead or not dead, on that 
date the unhappy person 1s burted . 
° 


PARIS 


Academy of Sciences, February 27 —M de Lacaze- 
Duthiers in the chair —On the attempt at oyster culture in the 
Roscoff laboratory, by M de Lacaze-Duthiers In April, 1890, 
a set of seed oysters were introduced*into a tank in the grounds 
of the observatory, which lies*opposite Batz Island, in the 
Channel, They were always submerged, but exposed to tidal 
changes of level Ina year they had acquired a considerable 
size, but had not yet ‘fatfened ” Last November they had a 
size and flavour which, in M Chatin’s opinion, surpassed the 
qualities attained ın any other locality along the coast, although 
in the warmer months preceding (the months without R) they 
had shared the decline cagnmon to all oysters at that period = It 
was also found that the oysters ın the tank acquired longer 
*“ beards,” and also increased ın length, whilst others cultivated 
on the shores of Batz Island, and often left dry at low water, 
were more developed in the direction of thickness As regards 
reproduction, the results have been fairly favourable, although 
definite data have not yet been obtamed In one case, where 
part of the tank water had been pumped into a reservoir used 
for supplying an aquarium,some embryos were drawn up through 
the pipes, and fixed themselves on the wooden level-ball, where 
acolony of about a dozen well-developed oysters was subse- 
quently found, some of which now measure 6 cm aerd$s —On 
the exact determination of the pepto-saccharifiant action of the 
organs, by MM R Lépme and Metroz —On the photographs, 
of the moon enlarged by Prof Weinek by M Faye These 
photographs are enlargements by twentv times of some of the 
Lick photographs of the moon, obtained by an exposure 1@ting 
several days On their being exhibited, several members ex- 
pressed therr opmion that they had been retouched —On the į 
urea contained in the blood in cases o? eclampsia, by M L 
Butte It 1s found that in cases termmating fatally the amount 
of urea contained in the blood 1s less than in cases of recovery, 
owing to hepatic alterations, which in tne former cases impatr 
the secretion of urea From the point of view of prognostication, 
therefore, recovery can be anticipated if the amount of urea 1s 
two or two and a half times the normal amount, but a fatal issue 
if the amount closely approximates to the physiological figure — 
On the general problem of integration, by M Riquer 
~-On certain differential equations of the first order, by 
M Vessiot ~— Remarks concerning a preceding note 
on a generalisation of Lagrange’s series, by M E Amigues 
~ Physical properties of fused ruthenum, by M A 
Joly (see Notes) —On Stas’s determination of the atomic weight | 
of lead, by M G Hinrichs In Stas’s determinations of the 
atomic weight from the sulphate and the nitrate the weight of 
substance taken, according to M Hinrichs, enters as a continu- 
ously changing element into the result, owing to a systematic 
error in Stas’s arrangement In plotting the atomic weights in 
terms of weight of substance taken, curves are obtamed showing 
a minunum at about 150 gr The method of averages ıs there- 
fore inadmissible, and a new method 1s promised in a forth- 
coming communication —On the aldehydes of the terpenes, by 
M A #tard—On the constitution of hydrated alkalne 
phenates, by M de Forcrand —On the alkaloids of cod-liver 
oul, their origin and therapeutic effects, by M J. Boutllot —On 
a pathogenic microbe of blennorhagic orchitis, by MM L 
Hugounenq and J Eraud —Crustacea and cirrhipeds commensal | 
with the Mediterranean turtles, by MM E Chevreux and J de 
Guerne —On a terrestrial leech of Chih, by M Raphael 
Blanchard This animal, which has been named Mesobdella 
brevis, forms a link between the Glossrphomdz and the 
Hirudinidee Among the latter ıt approaches most closely the 
Hemadipsine by its mode of living and its ten large black eyes, 
but differs from the whole family by the great condensation of 
ats somites —Mineralogical and lithological examination of the 
meteorite of Kiowa county, Kansas, by M Stanislas Meumer 
‘The metallic portion presents two principal alloys of iron and 
aickel, which an attentive study has succeeded in characterising 
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Téenite (FegN1) and plessite (Fej)N1) In composition it agrees 
closely with the entirely metallic type called jewellite, but 3t 
differs from the latter ın structure Apart from the peridotic 
portions the mass consists of lamell of tefiite arranged 1n 
bundles which frequently intersect at the angles of the octa- 
hedron The intervals are filled up with plessite which may be 
destinguished at once bystts dark grey colour, contrasting with 
the polished steel tint of the other alloy Some specimens of 
the meteorite show quite exceptional characters With the, 
usual structure and cohesion they are formed of opaque black 
mineral*prains cemented by a network of oxidised iron These 
have probably been produced by an alteration of the normal 
specimens, m which the metallic skeleton has been oxidised 
e 


GOTTINGEN, 


Royal Society ‘of Sciences —-From July 27 to December 
28, 1892, the following papers of scientific interest have ap- 
peared iff the Nachrichten — e 

July —Drude Current theories of hght practitally tested — 
Ehlers On Arenicola marina, L (five pages) —Rhumbler Trt 
so called germ-spherules (Max Schultze) of Foraminifera (these 
are stated to be merely deposits of1ron silicates) —Nernst The 
change of free energy in the mixture of concentrated solutions 
—Hilbert Third note on algebraical invarjants $ 

September —Frıcke A general arithmetical principle in the 
theory of automorphic functions —Kohlrausch On fhe m- 
fluence of time upon solutions of sodium silicates 

November —-Peter Botanical work m the summer of 1892 
—Voigt On a problem im flud motion —Sella and Voigt 
The rupture coefficient of rock salt —Kallus The neuioglia- 
cells of peripheral nerves 

December —-Wagner ‘The third (Peter Apian’s) map of the 
world (1530) 
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MACPHERSON S FAUNA OF LAKELAND 


A Vertebrate Fauna of Lakeland, wncluding Cumberland 
and Westmoreland, with Lancashire North of the 
Sands By the Rev H A Macpherson, M 4, witha 
Preface by R S Ferguson, FSA (Edinburgh D 
Douglas, 1892 ) 


NTRODUCED fo the vocabulary of naturalists By 
Mr H Cottrell Watson, more than fifty years ago, 

and that in the most prosaic way, the word “ Lakes,” as | 
the name of an Englishedistrict, still keeps fs poetic 
fragrance, which 1s perhaps even mtensiffed by ıt8 | 
modern modification into ‘ Lakeland,” notwithstanding 
the very technical prefix, as ın the title of this book, of 
“A Vertebrate Fauna” One ıs naturally led to think of 
that school of versifiers whose early efforts excited so 
many conflicting feelings when the century was young, 


their worthiness to the minds of most One of their 
company, he who furnishes the motto of this journal, has 
especially been hailed as ze Poet of Nature, and not 
only does the fame of Wordsworth wax yearly, but there 
are those who greet every line he wrote with adulation 
To such admirers the author of the book before us will 
seem to have missed his opportunity, ın that we fail to 
find in the whole volume any indication of the penulti- 
mate Poet Laureate having ever belonged to the “ Verte- 
brate Fauna of Lakeland.” Does this signify that 
naturalists are not poetical or that the great “ Poet of 
Nature” was not a naturalist? The question 1s so 
momentous that we leave it for consideration by our 
readers, not daring to vouchsafe a reply, nor venturing 
to suggest to Mr Macpherson that he has been wrong in 
resisting the temptation to illustrate his work by quota- 
tions, that might be gathered by the handful from the 
thousands of verses which flowed from the pen of the 
“bard of Rydal,” or any of his brethren 

We must acknowledge that we tobk up this volume 
with a slight prepossession against ıt We did not see 
why Mr Macpherson, already the joint author of a well- 
known and well-esteemed little book on the “ Birds of 
Cumberland,” to say nothing of various contributions to 
Natural History journals, should need a preface for his new 
work by a gentleman who—whatever may be his legal and : 
antiquarian renown (which we believe tô be not small)— 
18 entirely unknown as a naturalist, and ıt seemed to us 
as though a kind of sub-episcopal zmørzmatur, which 
would be derogatory to a man of science, had been sought 
from the Chancellor of the diocese of Carlisle We have 
been glad to find this suspicion, perhaps 1ll-natured ın 1ts 
inception, wholly unfounded as we became acquainted 
with the contents, and we hereby make confession of out 
error, duly cautioning all others, and there may be a good 
many of them to whom the same thought may occur or have 
occurred, that any such hesitation 1s unnecessary The 
Preface, it 1s true, contains a benediction, but none cah 
say 1t is a benediction that 1s undeserved ` ‘The book 1s 
a real honest book, and one that no true zoologist can fail 
to discover has been wrought at with conscientious care, 
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unbounded labour, and a deep sympathy with the subject 
We are ngt going to hold it up as’'a model “ Fauna” , 
there 1s evidence, notwithstanding what we have just said, 
of too much haste in its composition for that, but it 
certainly belongs to the first class of books of its kind, 
while, should ıt be the author’s good fortune to have 
another edition demanded, æ severe revision might give it 
a hıgh place in that class We do not assume ourselves 
to be purists in style, but ıt does seem to us that the 
Englısh language, as written by men of acknowledged 
literary merit, ys wide enough to cover every shade of 
meaning, *without the least necessity of bringing in words 
or phrases that border upon slang, and certainly without 
using slipshod expressions that, 1f not altogether map- 


, popriate, are In many cases yague and therefore un- 


seemly in a book that may fairly claim to rank among 
scientific works We assure the author in all good will 
that these shortcommgs, which might be so easily 
remedied, greatly diminish the pleasure we derive from 
teading his volume 

Apart from Mr Ferguson’s scholarly Preface, the book 
opens with more than one hundred pages of Prolegomena, 
and we are mistaken if the greater part of these will not 
prove to have greater interest for that incomprehensible 
person the General Reader than all that follow—the par- 
ticulars given in the bulk of the volume being mostly of 
especial and local value Not that we use this last epi- 
thet ın any mvidious sense, for what should a local 
Fauna be but local? and Mr Macpherson has avoided a 
great error (into which the authors of some modern local 
Famnas have fallen), by rightly taking it for granted that 
the zoological readers who will use his book do not want 
to be instructed on pomts or matters concerning which 
they can obtain full information fråm many othe: and 
more original sources, and thus he ts able to husband his 
space for particular details, which are given in most cases 
with great precision But first of these Prolegomena afore- 
said--They begin, as every book of this sort ought, with 
what 1s practically a history of the subject , for it is a 
biographical notice of former Lakelandish worthies who 
have contributed to the Vertebrate Zoology of their 
district, and of these there ıs a good show , though there 
1s no wonder that the earhest writers on the subject should 
possess but little scientific knowledge It ıs not every 
county that can produce a Willughby, a Sir Thomas 
Browne, or still less a John Ray—but probably the earhest 
of the naturalists celebrated by Mr Macpherson were 
the equals of Charleton, Plot, or Leigh—all men worthy 
to be praised in their own line Yet setting aside these 
lesser lights, many of whom are lost to view in the glare 
that radiates from their successors, the two Heyshams 
(John, born 1753, died 1834, and Thomas Coulthard, 
born 1791, died 1857), and the two Goughs (John and 
Thomas, whose joint lives cover all but a century and a 
quarter, 1757-1880)—in each case father and son—were 
men deserving commemoration in any county, and the 
biographical notice of all four, written in excellent taste, 
will be gladly read by many who are not naturalists at all. 
For our own part we cannot help wishing that these 
biographical details had been longer , but the papers of 
the elder Heysham are not forthcoming, neither is the 
manuscript Cumberland Ornithology, which the younger 
1s supposed to have left at his death The former, if still 
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existing, would no doubt throw much light on more than 
fifty years of Cumbrfan Natural History , but post likely 
everything of value im, the latter was communtcated to 
Bell or Yarrell, with whom its author was in frequent 
correspondence, and during his later years he led a lfe 
of seclusion The elder Gough was an extraordinary 
instance of a naturalist esuccessfully pursuing his 
vocation under a grave difficulty, for thee lke 
of which we can only call toemind Huber and 
M Van Wickevoort-Crommelin, s.nce at an early age 
he became blind from smaill-pox, and if he was thereby 
disabled from advancing investigation according to his 
bent, it did not hinder him frem traning his son to follow 
his footsteps and indoctrinating h.m with so wide an 
attachment to science that he became an intimate freenel 
and correspondent of Sedgwick the geologist and of 
Cornelius Nicholson the antiquary, establishing with the 
latter’s aid the Kendal Literary and Scientific Institution 
The pious duty of celebfating his predecessors’ obsequies 
being performed, Mr Macpherson next turns to other 
extinct mammals of Lakeland, and his researches re- 
specting the Wolf (an entire skeleton of which, found in 
a cave by Mr John Beecham, is preserved in the 
museum at Kendal) and the Wild Boar have been re- 
warded by the discovery of documentary evidence not 
without interest, even if ıt does not add much that is of 
value to our information concerning these ancient beasts 
We have too some facts in relation to the Red Deer and 
the Wild Ox, though more ıs said of them, and some of 
1t 1s of importance, in the body of the work (pp 50-76), 
and we do not see why the former at least of them shd@uld 
be called extinct, seeing that though greatly restricted in 
range it still exists in freedom, while the latter, whose 
right German name*Mr Macpherson persistently curtails, 
misspelling it “ Auroch” for Aurochs, was undoubtedly 
the ancestor of the white breed, of which the last herd in 
the district, having been emparked at Thornthwarte near 
Haweswater, was removed in or soon after 1630 to 
Naworth, and by 1675 had ceased to exist A chapter 
devoted to “The Destruction of Wild Animals” will 
be instructive reading to many people It contains 
what will be a revelation to those who can appreciate 
the facts of “how not to doit ” Our excellent forefathers 
(and many of their descendants are not much wiser) 
knew very little of the way in which wild beasts could be 
extirpated, and consequently the warfare against them 
lasted for centuries Some few, still accounted enemies 
of the human race, yet defy their persecutors , but the 
greater number have perished, and in the present depleted 
state of the Mammahan Fauna of the British Islands, ıt 
would be inexpedient to point out how the extinction, at 
least in parts, of some two or three species might be ac- 
complished ın perhaps twice as many years The average 
gamekeeper (fortunately or not) has very little knowledge 
of zoology, and the average master even less On this par- 
ticular we have no wish to enlighten either, so we shall 
preserve a silence that all animals’ fnends will admit to 
be golden But we must always remember that by far the 
most destructive four-footed “vermin” of our day 1s re- 
hgiously and rigorously preserved ny a general senti- 
ment, so much stronger than any law, m a way that would 
have caused to wonder those who “kenned John Peel ” 
and his forefathers In favour of Mr Macpherson’s next 
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tre&tise on the Variation of colour in Animals not much ıs 
to basaid, and this capıtulum will disappoint most who 
consult it, while we take leave to observg that though 
many authorities are cited from the Carle Patriot of* 
these times to Dr Caius of 1570, that learned man assuredly 
neter wiote a book with a title so tautological as “ De 
rariorum anmalum et avium stirpibus) which must, 
have been taken (p lxxvı, note) at second hand from one 
of the fopular writers, who imagine that birds are not 
annals and do not know the technical meaning of 
sterpes Albinescent specimens if notyalbinos have,it1s well . 
kfiown, a great charm for some collectors—why, scarcely 
any reasonable being can say—and it 1s of them that our 
author chiefly discourses (using too a word—“leutot- 
ism ”—qf@ite unfamiliar, but apparently meaning the same 
4s the recognised “albinism ”) though 60 far as we know 
little scientific interest attaches to them , but we do not 
quite see the point of his 1emarks (p Ixxvin) on “the 
tendency ın the direction of variation” of the Lakeland 
Viper He only mentions two exampbes, and what are 
they among so many? Nevertheless the one figured 1s 
strange-looking enough, and it would have been satıs- 
factory to be assured that there can be no mistake in the 
determination of thespecies The succeeding chapter 1s 
devoted to Hybrid Birds, but here again we find not 
much of interest ın a general way on that little-known 
and extremely interesting, not to say important, subject. 
Mr Macpherson has been so fortunate as to see mote 
than one wild hybrid between the two British species of 
Sparrow (Passer domesticus and P montanus) and con- 
sidering that these are species ın what some would cal} 
the “ physiological ” sense—the sexes being outwardly 
ahke in the latter and wholly different in the former— 
the question deserved further attention than 1s bestowed 
upon it (pp Ixxa—Ixxx1) 

More instructive is what follows on “Bird Fowling ” 
(as the author redundantly terms ıt) or rather we should 
say more instructive it might be There is mention (p. 
lxxxvin) of the netting of Razorbills and Guillemots on 
the rocks of St Bees’, taken, we are told, from the 
“Sandford MS p 18,” but where this manuscript is to be 
seen or of what age ıt may be we are not told, and the 
language of the passage quoted only shows that it 1s not 
exactly of yesterday Now the netting of A/cde@ 1s not, 
so far as we are aware, known to have been practised 
elsewhere in Britain,and Mr Macpherson says the custom 
18 obsolete ın Cumberland, probably from there not being 
birds enough left to make its continuance worth the while 
of the“ Hivites,” for ıt may be accepted as a universal rule 
that the taking of birds at their breeding haunts year after 
year, unless under such conditions as St Kilda presents, 
must end in their diminution and may easily be carned 
on to their extinction 

For the rest of the Prolegomena there 1s no need to say 
anything, and we willingly pass over the useless repre- 
sentation (p xcvi) of the Polish Swan’s trachea, though 
we congratulate Mr Macpherson on being able to figure 
(p cin) the foot of a real Westmorland Sea-Eagle, not a 
mere “marauder from over the border”—as most of 
the examples killed in England are—but a mournful refic 
for all that . 

Into the details of Lakeland species we shall not at. 
tempt to enter To criticise that portion of the volume 
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the critic should have nearly as much local knowledg@as 
the author, and we pretend to none To some thgugh 
not to a great extent the besetting sin of nearly all 
*“Faunists” as evident, and that 1s the tendency to exalt 
the importance of the capture of stray individuals, 
this especially among birds + The occurrence eof 
these wanderers 1s undoubtedly worth recording, but 

* that a zoologist should claim consideration for Cumbei- 
land because a Saxzcola isabellina was sho there, 
or for Furness because a Pelagodroma marina was 

- washed up on Walngy, 1s an indication that he takes 
rather a narrow view of things—though we are bound fo 
admit that Mr Macpherson at the same time descants on 
the merits of the Wheatear as a characteristic Lakeland 
bird , and, especially as befits one by descent # #ervile to 
Shyey influences”, laments the almost complete absencé 
from the Lakeland seas of the Manx Puffin, due no doubt 
to its extirpation in the neighbouring island, or its Calf, 
that gives it an English epithet nowadays inappropriate 
Indeed there ts mo fault to find with our author ın his 
sympathy for the ¢vze denizens of his district, and the 
highest praise 1s due to him for the labour he has exer- 
cised, of which almost every page bears witness, in telling 
their story To wind up we must add, what perhaps we 
ought to have said before, that for the purpose of this 
work “ Lakeland ” consists of the counties of Cumberland 
and Westmorland, together with that part of Lancashire 
kwown as Lancashire Over-Sands, being identical, the Isle 
of Man excepted, with the “twelfth Province” of Mr 
Watsons Cybele Bretannica , but the want of a map of 
the entire district 1s a grievous drawback, for which even 
the dozen or more excellent etchings, showing as many 
places of interest, do not wholly make amends 








THE EVOLUTION OF DOUBLE STARS 


Due Entwickelung der Doppelstern-Systeme, Von T J. 
J See 60 pp (Berlm R Friedlander und Sohn, 
1893 ) 

HE essay which we review 1s a dissertation for the 
doctorate of philosophy of Berlit, and the author, 

Mr See, is an American, although he writes in German 
The component stars in double systems appear to be 

usually of comparable magnitudes, and are found to 

move in highly eccentric orbits This case the author 
holds to be the normal one, whilst the solar system, with 
its one preponderant mass, and its nearly circular orbits, 
would be exceptional 

He attributes the observed high eccentricity of orbit 
to the influence of tidal friction, and accordingly the 
greater part of the paper ıs devoted to the consideration 
of the results which will ensue from the supposition that 
each of two bodies raises in the other tidal disturbances, 
which are subject to frictional resistance 

If the rotations of the two bodies differ in speed, the 
problem 1s an insoluble one, without some postulate as to 
the law of the frictional resistance The author 1s, how- 
ever, of opinion that sufficient insight may be gained 
from the solution ın the case where two equal bodiés 
rotate with equal speed This opinion seems justifiable, 
but it might have been well if the dynamical stability of 
equality of rotations had been explicitly pointed out 
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That there 1s such stability is lear from the considera- 
tion that, 1f one of the bodies rotates more rapidly than 
the otheg, t 1s subjected to a more rapid retardation of 
rotation, and there 1s accordingly & tendency towards the 
restoration of equality 

The influence of tidal friction on the elements of the 
orbit of a gatellite and on thg rotation and obliquity of a 
planet have been investigated ın my several papers, and 
Mr See here adapfs my conclusions to the case of the 
double tidal friction of two stars The adaptation 1s 
not difficult, for whilst the rate of change in the rotation 
of each star remains the same as though the other did 
not rotate, the’rates of change of the elements of the 
orbit are exactly doubled Mr See has then redrawn 
the curves which exhibit the gradual transformation of 
the ‘system, and, as might have been expected, finds 
hem to have features closely similar to those of my 
curves 

The generality of these solutiogs 1s limited by the sup- 
posed smallness of the eccentricity and of the inclinations 
of the orbit and of the two equators to the plane of 
reference The author, however, then passes to a second 
case, which is more special in that the equators of the 
stars remain coincident with the plane of the orbit, but 
which 1s more general in that the eccentricity is not 
tieated as being necessarily small The object 1s to obtain 
a numerical solution of the following problem —Two 
equal stars, each of three times the sun’s mass, revolve 
in a nearly circular orbit ata distance equal to that of 
Neptune from, the sun, and the rotation of each star 1s 
nearly equal to its orbital motion , ıt 1s required to find 
the greatest mean distance and the greatest eccentricity 
of orbit to which the system will change under the influ- 
ence of tidal friction ° 

Mr, See solves this problem by methods analogous to 
those which I have employed, and finds that the mean 
distance will increase from 30 (Neptune’s distance) to 50, 
and that the eccentricity will increase from an assumed 
initial value of one-tenth to a maximum of about three- 
fifths, which is attained a little earlier than the maximum 
of mean distance 

It may be remarked that these results can only be very 
rough approximations to the truth, because the calculation 
is conducted on the supposition that the moment of inertia 
of each star is the same as that of a homogeneous 
sphere Of the same mass and radius, whereas it 1s obvious 
that the stars would really be highly condensed spheroids 
of great oblateness 

It 1s to be regretted that the calculation has not been 
repeated with variations of the assumed initial conditions 
It 1s easy to see that a change in the assumed degree of 
concentration of the stars would give very different re- 
sults Supposing, fo. example, the stars had had only 
half the diameter assumed, the rotational moment of 
momentum would have had a quarter of its value in Mr 
See’s example Now the enlargement of orbit is due to 
the transference of rotational to orbital moment of 
momentum, and thus the transferable moment of momen- 
tum would only have amounted to one quarter of its former 
value But the orbital moment of momentum varies 
as the square root of the mean distance, and hence the 
enlargement of the orbit could not have been so much as 
one-sixteenth of its former value We may feel sure that 
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the increase in the eccentficity of orbit would also have 
been largely reduced 7 

Notwithstanding this criticism, it appears toeme that 
Mi See fairly establishes the proposition that a high 
eccentricity 1s explicable by means of tidgl friction P 

Turning, then, to the question of tae relative masses o° 
the components of double ster systems, Mr Seg remarks 
with justice that the comparable brightness of theecom- 
ponents renders ıt Inghly probable ¢hat the masses aie 
also comparable, and he sees in certain results of M 
Poincaré and of my own an evolutionary, explanation of 
this fact A ° 

Jacobi first showed than gn ellipsoid of homogeneous 
fluid, with its three axes bearing to one another proper 
proportions, 1s a figure of equilibrium when it rotates 
about its smallest axis with a proper angular velocity 
M Poincaré next showed that 1f the length of the Jacobiaw 
ellipsoid exceeds the breadth in a certain ratio, the equill- 
brum becomes unstable, but that there is a stable 
figure which may be described as a Jacobian ellipsoid 
with a furrow nearly round the middle, so that ıt resembles 
an hour-glass with unequal bulbs If we trace the further 
development of the hour-glass we find its neck gradually 
thinning, and finally ruptunng the figure of equilibrium, 
henceforth consists of two detached masses 

My own attack on this problem was from the opposite 
point of view, for I endeavoured to trace the coalescence 
of a pan of detached masses so as to form an hour-glass 
or dumb-bell 

Mr See ieproduces the figures illustrative of both these 
investigations, and remarks that they both show that when 
there 1s a gradual detachment from a rotating figure of 
equilibrium, the detached portion will not normally be 
a ring, but that thefe will ensue two quasi-spheroidal 
masses of matter of comparable magnitude He also 
remarks that if the fluid be heterogeneous, the ratio of the 
masses will be much smaller than when it is homo- 
geneous 

In the discussion of these figures of equilibrium the 
wording of the essay appears alittle careless, for it might 
naturally be supposed to mean that increase of angular 
velocity 1s a necessary concomitant of the rupture of the 
neck of the hour-glass Now itis a somewhat paradoxical 
fact that, with constant density, the longer elongated 
figures of equilibrium rotate more slowly than the shorter 
ones, and ıt might therefore seem that the rupture of the 
neck should go with retardation of angularvelocity But 
it 1s the value of the square of the angular velocity divided 
by the density which determines the length of the 
elongated figures, and thus increase of density tells in 
the same way as retardation of angular velocity In the 
history of a nebula the only condition for rupture which 
can be specified 1s that of contraction 

The probability of this view of the genesis of double 
stars is strikingly illustrated by a number of drawings by 
Sir John Herschel of variousnebulze The great similarity 
between Herschel’s nebule and the theoretical hour-glass 
is obvious It may be hoped that in the book which Mr 
See promises he will also illustiate this point by photo- 
graphs 

Annulation is usually accepted as the mode of separa- 
tion in the nebular hypothesis, but, as already stated, this 
is held by Mr See to be exceptional He thus regards 
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th@iing of Saturn as being as exceptional in its history as 
it nov isin appearance Where he maintains that Saturn’s 
ring will never coalesce into a satellite, he might with 
advantage have referred to the remarkable investigations ‘ 
of M Roche, who showed that a satellite would be torn 
to*pieces by tidal action if it revolved ata distance of 
less than 2 44 times the planet’s radius We may here 
note the interesting fact that whilst Saturn’s ring almost 
touches ® Roche’s limit” on the inside, the Martian satel- 
lite, Phobus, and the fifth satellite of Jupiter? almost touch 
1t on the outside ë e 

*In order to piove his thesis as to the highness of the 
eccentricity and the comparability of (masses, Mı See 
gives a careful table of the observed elements of the orbits 
and of tlifewelative brightnesses® of seventy-three pairs of 
double stars The values of the elemgnts are of course 
open to much uncertainty, but the mean eccentricity, 
which 1s found to be 45, must le near the truth In the 
few cases in which the masses have been determined, 
they are found to be comparable, and tlte comparability 
of the brightnesses confirms the generality of this law 
Thus the facts of observation agree with our author’s. 
ideas 

Mr See must be congratulated on having written an 
essay of great cosmogonical mterest, and although his 
theory may never be susceptible of exact proof, yet there 
1s sufficient probability of his correctness to inspire us 
with fresh interest in the observations of double stars © 
G H Darwin 
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MAGNETIC INDUCTION IN IRON AND 
OTHER METALS 


Magnetic Induction wn Iron and other Metals 

Ewing, FRS {$ (London £lectreczan Office ) 
J5 this admirable book Prof Ewing has brought 

together matter which was before to be found only 

in the journals of learned societies, and he has also 
given a full account of his own researches in magnetism 
The book 1s written ın a lucid style, and 1s supplied with 
numerous references to original papers 

In Chapter I Prof Ewing explains clearly the mean- 
ing of such terms as “intensity of magnetisation” and 
the like, which many students have difficulty in under- 
standing As stated ın the preface, he has “endeavoured 
to familiarise the student with the notion of intensity of 
magnetisation (I) as well as with the notion of magnetic 
mduction (B)” When endless magnetic circuits are dis- 
cussed, 1t 1s convenient to talk of “ permeability ” and “in- 
duction”, on the other hand, “magnetic poles” and 
“magnetisation” are just as Important when permanent 
magnets are dealt with The magnetisation of ellipsoids 
and the influence of the shape and dimensions of 
magnetised bodies upon magnetic quality are fully 
treated 


By J A. 


1 “Acad des Sciences de Montpelier,” vol 1 (1847-50), p 243 See also 
Darwin, Harper’s Magaaene, June, 1889 

2 The values given by Barnard (NATURE, p 377) make the distance 
122,000 miles, nid: Roche's limit ro7,ov0 miles 

3 It is proper to warn the reader that Roche's limit depends to some extent 
on the density of the planet For the sun ıt will be about one-tenth of the 
earth’s distance fromthe sun Thus a body of planetary size cannot movè 
in a highly eccentric orbit, so that its perthelion distance is one-tenth, with- 
out being broken up into meteorites and conversely a flight of meteorites 
with Jess than the same perihtlion distance can never coalecce into a 
planet 
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Chapters II and III are devoted to measurementseof 
magnetic quality by the magnetometer and ballstic 
methods With respect to the former very full informa- 
tion 1s given as to the construction of the apparatus and 
its use 

The earth’s coil as a means for calibrating the 
Balhstic Galvanometer ıs fully explained, as also 
‘that of a solenoid and current Mention ıs not made 
of a convenient method of calibration ime which 
the quantity of electricity passed ıs given directly 


‘by Q = * = where A is the deflection corrected foy 


decrement , ais the steady deflection due to unit current, 
and + is the periodic time of the ballistic needle Here 
a and r are quantities very*readily obtained « ® 


In the latter part of the chapter hysteresis, in the 
relation of magnetic susceptibility to temperatuie, 
is dealt, With, and mention is made of the wide 
range of temperature thiough® which the alloys of 
irgn and nickel may exist in either the magnetic or non- 
magnetic state 

Referenge 1s made to the igsearches on recalescence of 
Osmond, who has since shown the markea influence of the 
initial temperature,,and the rate of cooling on recal- 
escence in the case of chromium steel Dr Bottomley 
has shown that the alloys of chromium and steel in the 
unannealed state have exceptionally high magnetic 
qualities, which’ are confirmed by experiments of Dr. 
Hopkinson 

oin,Chapter X the magnetic circuit 1s discussed, and 


The chapter congludes with a full descripti8n of Dr °| the way ın which it is applied to’ the design of dynamo 


Hopkinson’s “ Bar and Yoke” method ° 

Chapter IV contains valuable information with regard 
to curves of induction and hysterests in the case of 
wrought iron, steel, and cast tron, which will be of use 
to the electrical engineer in the design of dynamo electric 
machinery The effects of annealing and stretching tron 
are brought forward and well illustrated 

The next chapter, on magnetic hysteresis, 1s perhaps 
the most important in thebook It commences by giving 
a clear definition of hysteresis, the effects of which are 
amply illustrated by curves, and stress is lard upon the 
definition of permeability as being the ratio of B to 
H wth certam hmaitations 

The dissipation of energy through magnetic hysteresis 
—which plays such an important part in the design of 
cores for transformers, and the armatures of dynamos—is 
fully treated 

The remarks on magnetic viscosity towards the end 
of the chapter are worthy of very careful consideration 
The author points out that in the case of quick cycles, 


f HgI may be widely different from what 1s found to be the 


case by static methods, and further remarks that experi- 
mental evidence ıs wanting under this head ! 

Chapter VI treats of magnetism in weak fields The 
author refers to experiments by Lord Rayleigh and 
himself, ın which the tıme effect upon magnetism 1s 
clearly shown—the creeping up of the magnetism going 
on for a considerable time 

Magnetism in strong fields ıs discussed in Chapter 
VII The “Isthmus Method ” introduced by the author 
and Mr W Low in 1887 1s capable of producing mag- 
aetic fields of enormous strength. ‘*In giving his 
conclusions from experiments by the isthmus method 
che author states, “there 1s apparently no limit to the 
value to which the induction may be raised But, when 
ve Measure magnetisation by the intensity of magnetism 
L, we are confronted with a definite hmut—a true satura- 
tion value, which is reached or closely approached by 
the application of a comparatively moderate magnetic 
torce ” 

A full account of Dr Hopkinson’s researches on the 
affect of temperature on magnetism is given in Chapter 
VIII, and reference 1s made to the identification of 
récalescence with recovery of the magnetic state 


1 For recent experiments upon Magnetic Viscosity see a paper by J 
Hopkinson, F R S, and B Hopkinson in Electrician, September g, 1892 
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| are treated in detail in the second paper 


egectric machines and transformers Reference is made 
to the important work of Dis J and E Hopkinson and 
Kapp upon this subject— mome especially ın con- 
nection with dynamo electric machmery In pursuing 
the analogy of the magnetic circuit to the ordinary 
conduction equation, Prof Ewing lays stress upon 
the fact that the permeability (u) 1s a function of the 
induction (B), and this is a point which cannot be too 
strongly urged Much that is in this chapter has gieat 
practical tmportance—the treatment of the subject being 
considgred from a giaphical, as well as analytical, point of 
view The chapter ends with an account of the influence 
upon magnetism by cuttings and the compression of 
Joints in magnetic circuits 

The last chapter gives a complete account of the 
different theories of magnetism Webei’s theory 1s dis- 
cussed with modifications by Maxwell and Wiedemann, 
to which are added Prof Ewing’s own views of the 
subject He goes on to show that the reduction of 
hysteresis by vibration is explained by the molecular 
theory of magnetism,—and further supposes that time- 
lag in magnetism can be accounted for by it The book 
ends with an account of Ampére’s hypothesis of 
magnetic molecules E WILSON 


OUR BOOK SHELF 


Forschungsberichte aus der Biologischen Station su 
Plon Theil I Faunistische und biologische Beobach- 
tungen am Gr Ploner See Von Dr Otto Zacharias, 
Direktor der Biologischen Station (Berlin R Fred- 
lander und Sohn, 1893 ) 


THE first report of mvestigations fiom the biological 
station of Plon, in Holstein, has just been issued It 
is a journal of 52 pages with one plate, bearing on the 
front of the cover a neat representation of the turreted 
three-storey building reflected in the quiet waters of the 
inland lake, and on the back a hst of the regulations 
observed ın the management of the station 

In his mtroductory remarks the Director, who has 
already made his views known with regard to the ım- 
portance of freshwater laboratoires ın the pages of several 
German scientific periodicals, gives a brief sketch of the 
advance already made in this direction in Italy, France, 
and America 

The first paper gives a list of the fauna at present 
known to inhabit the lake This occupies seven pages, 
and fourteen names, being printed ın italics, signify that 
they are new to science The new species and genera 
The gieatest 
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number occur amongst Rofatorza, but additions are also 
made to the Rkzzopdds, Heliozoa, and Infusorra No new 
forms appear to have been found amongst thé grustacea, 
mollusca, or fishes ° 

A third paper deals with the distribution and special 
natural history of the forms met with, ard with the cotn- 
parison of the plankton at different seasons 

There are no foot-notes éhrough the number, but all 
references to hterature are formed into a numbered table 
atthe end The plate, which is ong of Klinkhardt’s, of 
Leipzig, shows a number of the new forms discovered 

The investigations are almost entirely on the minute 
floating organisms, as must necessarily be the case at 
this date with all freshwater worl not connecttd directly 


with pisciculture ° 


The British Journal Photographic Almanac for 1893 
Edited by J Trall Gaylor (London Henry Green- 
wood, and Co, 1893) 


THIS annual volume contains, as usual, a vast amouftt 
of useful information gathered from workers in all the 
various applications o% photography After a brief sum- 
mary, in which the editor refers to some of the chief 
advances made in the science of photography during the 
past year, mentioning, for instance, Mr Dallmeyer’s 
telephotographic lens, Mr Wullis’s improvement in the 
p'atinotype process, &c, he devotes a few pages to “ some 
photographic methods of book illustration” Then come 
short contributionsin which everyonehassomething special 
to say, whether it relates toa new mounting medium,a per- 
manent toning bath, or pinhole pictures, &c They are far 
too numerous to mention mdividually, but will bê found 
most interesting reading ‘“ Epitome of Progress” 1s the 
title of a series of notes by Mr Traill Taylor, in which, 
he refers briefly, and ın some cases at.length, to new 
methods, remedies, &c, and instruments used ingthe 
practice of the art The formulz and tables are as 
numerous as ever, while all the other information, such 
as lists of photographic societies, &c , have been brought 
up to date The volume is copiously illustrated 


Studies 2m Corsca By John Warren Barry, MA 
(London Sampson Low, Marston, and Co, 1893) 


MR Barry has twice visited Corsica, the first visit being 
of less than five months’ duration, while the second 
extended from September 1882 to Febiuary 1885 He 
has thus had ample opportunities for the study both 
of the island and of its people, and in the present 
volume he sums up his impressions very brightly and 
pleasantly Most readers will probably lke best the 
chapters on life at Ajaccio, but they will also find much 
to interest then in what the author has to say about the 
Bush of Corsica and of the Mediterranean region 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself ee Jor opinions ex- 
pressed by his correspondents ecther can he undertake 
to return, or to correspond with the writers of, resected 
manuscripts intended for this or any other part of NATURE 
No notece 2s taken of anonymous communications } 


Luminous Earthworms 


I HAVE recently received from a correspondent a statement 
which 1s sufficiently valuable to crave publicattention It opens 
up withal a very fascinating field of investigation, and one 
which, though ıt has by no means been altogether neglected by 
foretime naturalists, 1s as yet far from being fully understood 

Writing from Richmond, Surrey, the Rev, Alfred Geden, 
M A says ——“ I have just heard of a phenomenon in the worm 
world which is new to me My sister declares that one day 
last summer, in a village on the Thames, she saw a ‘ phos- 
phorescent worm,’ and describes the creature as about one and 
a half inches long, worm-like in all respects My sister is sure 
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it fas not an ordinary glow-worm, with which she 1s perfectly 
famigar , and, moreover, she called the attention of a cousin 
to the creature at the time, who corroborates her account Are 
there worms in England capable of emitting light besides the 
glow-worm? Ifso, are they at all common?” » ° 
In reply to a series of questions, I was able to elicit these 
fugther particulars —‘‘ It,was im a garden m the village of Long 
Wittenham, near Didcot, on a dark evening in the latter part of 
September last [1892], or the beginning of October My sister’s, 
attention was attracted by the hght on the ground, and she * 
picked the worm up While she cannot positively assert that 
she saw it m motion on the ground, it certagnly wriggled in her 
hand For a few seconds also after putting ıt down her fingers 
remaimed phosphorescent ” ° a 
The notice of the public, so far as I have been able to ascer- 
tain, was first directed to this phenomenon among earthworms 
by Grimm in 1670, but scientific observation, as we now under- 
stand it, was then scarcely known A century elapsed before 
any furthererecord was made in thé periodicals of Europe which 


*I have confulted, then came a paper by Flaugefgues in 1781 


‘This article, which appeared in Lichtenberg’s magazine, was 
written in German In 1873 Cohn’s observations on the same 
subject were published ın the well-known Zeedschs+ft Jur Wais- 
sensch Zool, while numerous recent writers have further con- 
tributed to our knowledge, especially in relation to the Con- 
tinental species 
Thus ım 1872 an article appeared ın the French Annals of 
Natural Science, by Pancer, entitled ‘Studies in the Phos- 
phorescence of Marine Animals,” in which he states that the 
lummosity observed ın the case of certain (eath) worms 1s due 
to a secretion from the girdle, where special glands exist, and 
that by the evolution of light there was no perceptible raising of 
the temperature In this respect, therefore, the earthworm’s 
glow corresponds with that emitted by the firefly, Noctiluca, 
and glow-worm One investigator at least has tested the colour 
and composition of the lummosity by the spectroscope, and Sys 
that it ıs not uni-coloured or monochromatic, but compounded 
chiefly of the red and violet rays Other students regard the 
substance which produces the light as homogeneous 
In 1838 Eversmann published an article on a night-shining 
worm in Russian, and in 1871an English naturalist named Breese 
delivered an address on the earthwoim before the West Kent 
Natural History Society, from a meagre abstract of which we 
learn that he had spent some years on the subyect of annelid 
luminosity, having studied it historically from the year 1805, 
when Viviant wrote on the phosphorescence of the sea, down to 
the date of his own delivery. According to Breese the lumi- 
nosity exists in the excreted glutinous material with which the 
outer skin of the animal 1s covered 
More than one creature has at different times borne the name 
of the phosphorescent worm In 1837 Dugès, a Fiench writer, 
described a species under this name (Lumbrzeus phosphor ews), 
with a girdle extendyng from the 13th to the 16th segments, and 
a somewhat flattened body behind After the lapse of exactly 
half a century this curious creature was examined again, and 
named by Giard Photodrilus, or the luminous worm It has 
eight setze, just as our common species have, but they are 
separate, and not in coup'es There 1s no gizzard, nor does the 
lip dovetail into the segment behind It 1s a small, transparent, 
rose-coloured worm, and decidedly phosphorescent 
In 1843 when the British Association met at Cork, specimen: 
of an annelid were exhibited by Dr Allman, which he had dis 
covered in the bogs of the south of Ireland, and which was th: 
cause ofa luminous appearance When irritated the worm gavi 
out a phcsphorescent light, which 1s said to have been much in 
creased by exposing the creature to the vapour of alcohol Th 
light was of that peculiar soft greenish hue which 1s character 
istic of the phosphoresence observed ın hght-giving animals 
and familiar to most readers in connection with the glow-worm 
Anothei gentleman was reported to have observed the sam 
peculiarity ın some annelids which exist in the bogs of Cor 
naught I have been unable to find any recent reference to ¢ 
confirmation of these curious observations Ten years later M: 
Henry Cox exhibited an earthworm which was phosphorescen 
at a meeting of the Literary and Philosophical Society of Live: 
epool, held November 14, 1853. 
While few records of a trustworthy nature respecting the obge 
vation of luminous worms in Britain are available, a good deal h: 
been done by our Contmmental fellew-workers  Veydovsk: 


_ who wrote a very valuable work on the various species of ar 
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melids m 1884, gives us some results of his personal expeiierfe, 
which I beleve have never been placed before the English 
reader He says that he had the good fortune once at least to 
¿Observe an interesting case of phosphoresence in connection 
with the brarfdling It was one warm July night in the year 
1881, when he was exploring a dung-heap Naturalists do not 
usually work with kid gloves and diamond rings Presently a 
spot of soft, bluish-white light appeared, which, however, was 
changeful and unsteady Now it would disappear, then return 
' anew and shine forth over a larger space, though never with a 
brilliant hue Hethereupon removed a portion of the manure 
from the spot where he had observed the luminosity, and found 
that the light appeared brighter, and shone for a longer time 
» without disappearing, 0» before it migrated to another spot B 
means of a lantern Vejdovsky was able to secure a laige number 8f 
specimens of the brandling from the dung heap, which he placed 
in a, vessel for the purpose of subjecting them to careful obser- 
vation To his great surprise he found that his finger soon 
glowed in the darkness with the phosphorescence Which ex- 
tended generally over the hand where ıt came into fontact with? 
the worms It was"therefore apparent that the luminosity was 
the product of a fluid secreted by the cutaneous glands, which 
had attached itself to the hand of the investigator, and now 
manifested itself m this curious way 
We have an ingeresting observation on the same subject by 
Prof von Stem, which was published at Leipzig in 1883 One 
evening in the middle of September the Professor was spending 
some time with a circle of friends at a parsonage not far from 
Potsdam, when the conversation turned upon phosphorescence 
and the phenomena of light Hereupon one of the younger 
members of the family—who are usually the keenest and most 
shrewd observers of Nature, and the best friends of the naturalist 
-~observed that there were fountains in the adjommg gardens, 
the water from which was frequently observed to be full of 
light-bearing creatures when it was violently agitated He re- 
garded the affair at first simply as a hoax, or an attempt to make 
a fool of him—as people are ever ready to do with a hobby-nder 
—but ascertained eventually that the Iuminostty was due to the 
presence of a species of worm which possessed the property of 
shimng when disturbed As with Vejdovsky, so with Prof 
von Stein, the finger which had come into contact with the 
worm continued to glow for some time after What species of 
worm was under observation 1s not recorded 
It now hecomes a question, What end could be served 
thereby? The philosopher no sooner learns a new fact than he 
begins to pry into the secret which hes beneath, and stands to 
it as cause to effect We have analogy to guide us The water 
worms may be compared with the marine animals which pro- 
duce phosphorescence, while the brandling may be studied in 
the hight of the glow-worm It may be objected that as worms 
have no eyes there can be no advantage in their luminosity 
But such an argument would be based on the erroneous assump- 
tion that a creature without eyes 1s ineapable of receiving 
impressions from hght That worms are influenced by light 1s 
proved both by their habit of avoiding light, and by the experi- 
ments which have been carried out by various students Darwin 
remarks that as worms are destitute of eyes he at first thought 
they were quite msensible to light He found, however, that “light 
affects worms by its intensity and by ıts duration ” Hoffmeister 
states that with the exception of a few individuals worms are 
extremely sensitive to light, and from my own observations I 
have been able to demonstrate that there areanarked differences 
in the susceptibility of the different species—some being very 
much more susceptible than others 
Now it follows that ıf a number of species of worms lived 
together ın one place, as they usually do in a manure heap, it 
would be a gieat advantage for a given species to possess a dis- 
tinguishing feature, such as that of luminosity, to enable two 
individuals to discover each others whereabouts, just as the 
male glow worm detects the female by the light emitted from 
her upturned abdomen We have, moreover, the fact that 
certain species of earthworm are characterised by a peculiar 
odour, which must be of great service in preventing promiscuous 
copulation and hybridity Though earthworms are destitute of 
nasal organs they can detect odours, and though sightless they 
are affected by hight . 
«Viewed in this light a new field of research 1s opened up 
which hitheito has been totally unworked, but which may be 
hoped to yield remarkable results 1f diligently, patiently, and ın- 
telligently tilled 
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It would be an easy thing for any one living im the country, 
with access to an old manure heap, where the brandling (4 Molo- 
bophora fetiWa, Sav ) usually abounds, to ascertain whether such 
lummnositf 1s of common occurrences and it would be excep- 
tionally valuable to record the period of the year, the state of 
thg atmosphere, the age of the moon, and other data which 
would enable the Specialist to arrive at a satisfactory conclusion 
I shail be glad to receive communications, addressed ‘‘ The 
Grove, Id!@ Bradford,” from @#bservers who may find pleasure 
in such pursuits HILDERIC FRIEND 


e 
Quaternions and the Algebra of Vectors 


In a recent enumber of this Journal (p 151) Mr 
McAulay Puts certain qugstions to Mr Heaviside and to me, 
relating to a subjéct of such importance as to justify an answer 
somewhat at length I cannot“of course speak for Mr Heavi- 
side, although I suppose that his views are not very different 
frm amine on the most essential points, but even if he shall have 
already replied before this letter can appear, I shall be glad to 

dd whatever of force may belong to independent testimony 

Mr McAulay asks ‘‘ What 1s the first duty of the physical 
vector analyst guà physical vector analyst?” The answer 1s 
not doubtful It 1s to present the sabject ın such a form as to 
be most easily acqmred, and most usefdl when acquired 

In regard to the slow progress of such methods toward recog- 
nition and use by physicists and others, which Mr McAulay 
deplores, it does not seem possible to impute ıt to any want of 
uniformity of notation I doubt whether there 1s any modern 
branch of mathematics which has been presented for so long a 
tme with a greater uniformity of notation than quaternions 

What, then, 1s the cause of the fact which Mr McAulay and 
all of us deplore? Itis not far to seek We need only a glance 
at the yolumes in which Hamilton set forth his method No 
wonder that physicists and others failed to perceive the 
possibilities of simpheity, perspicuity, and brevity which 
were contained in a system presented to them in pon- 
derous volumes, of 800 pages Perhaps Hamilton may 
have intended these volumes as a sort of shesaurus, and we 
should look to hts shorter papers for a compact account 
of hıs method But if we turn to his earlier papers on Quat- 
ernions in the Phelosophical Magazine, in which principally he 
mtroduced the subject to the notice of hes contemporaries, we 
find them entitled “On Quaternions, or ona New System of 
Imaginaries in Algebra,” and ın them we find a great deal 
about imaginartes, and very little of a vector analysis To show 
how slowly the system of vector analysis developed itself in the 
quaternionic #zdus, we need only say that the symbols S, V, and 
v do not appear until two orthree years after the discovery of 
quaternions In short, it seems to have been only a secondary 
object with Hamulton to express the geometrical relations of 
vectors,——secondary in time, and also secondary «in this, that it 
was never allowed to give shape to his work 

But this 1elates to the past In regard to the,present s¢adzsy 
I beg leave to quote what Mr McAnlay has said on another 
occasion (see Pha? Mag June, 1892) —‘‘Quaternions differ 
m an important respect from other branches of mathematics 
that are studied by mathematicians after they have in the course 
of years of hard labour laid the foundation of all their future 
work In nearly all cases these branches are very properly so 
called They each grow out of a defimite spot of the main tree 
of mathematics, and derive their sustenance fiom the sap of 
the trunk as a whole  Butnot so with quaterntons To let these 
grow in the brain of a mathematician, he must start from the 
seed as with the rest of his mathematics regarded as a whole 
He cannot graft them on his already flourishing tree, for they 
will die there They are independent plants that require sep- 
arate sowing and the consequent careful tending ” 

Can we wonder that mathematicians, physicists, astronomers, 
and geometers feel some doubt as to the value or necessity of 
something so separate from all other branches of learnmg? Can 
that be a natural treatment of the subyect which has no relations 
to any other method, and, as one might suppose from reading 
some treatises, has only occurred to a single man? Or, at best, 
1s 1t not discouraging to be told that 1n order to use the quater- 
nionic method, one must give up the progress which he has 
already made in the pursuit of his favourite science, and go back 
to the beginning and start anew on a parallel course? 

I believe, however, that if what I have quoted ts true of vector 
l methods, 1t 1s because there 1s something fundamentally wrong 
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ın the presentation of the s&bject Of ‘comse, in some sense 
and to some extent it 1g and must be true. Whatever 1s special, 
accidental, and individual, will die, as it should , but that which 
1s universal and essential should remain as an organtc part of 
the whole intellectual acquisition If that which 1s essential 
dies with the accidental, ıt must be because the accidental ha, 
been given the prominence which belongs to t@e essential FOr 
myself, I should preach no such doctrine to those whom I wish 
to convert to the true faith ° e 

In Italy, they say, all roads lead to Rome In mechanics, 
kinematics, astronomy, physics, all study leads to the considera- 
tion of certain relations and operations “These are the capital 
notions , these should have the leading "parts ın any analysis 
suited to the subject 

If I wished to attract the student of any of’ these gciences to 
an algebra for vectors, I should tell Mim thatethe fundamental 
notions of this algebra were evactly those with which he was 
daily conversant I should tell htm that a vector algebra 1s so 
far from being any one man’s pioduction that half a centur: 
ago several were already*working toward an algebra which 
should be primarily geometrical and not arithmetical, and that 
there 1s a remarkable similarity in the results to which thes® 
efforts led (see Proc A A AS for 1886, pp 37, ff) I should 
call his attention to the faq that Lagrange and Gauss used the 
notation (@By) to denote precisely the same as Hamilton by his 
S(aSy), except that Lagrange limited the expression to umt 
vectors, and Gauss to vectors of which the length 1s the secant 
of the latitude, and I should show him that we have only to 
give up these limitations, and the expression (in connection with 
the notion of geometrical addition) 1s endowed with an immense 
wealth of transformations I should cali his attention to the 
fact that the notation [779], universal in the theory of orbits, 1s 
identical with Hamuilton’s V(p,po), except that Hamilton takes 
the area as a vector, z ¢ includes the notion of the direction of 
the normal to the plane of the tuangle and that with this 
simple modification (and with the notion of geometrical addı- 
tion of surfaces as well as of lines) this expression becomes 
closely connected with the first-mentioned, and is not only 
endowed with a simular capability fo. transfoifmation, but en- 
riches the fist with new capabilities In fact, I should tell Bim 
that the notions which we use 1n vector analysis are those which 
he who reads between the lines will meet on every page of the 
great masters of analyys, or of those who have probed deepest 
the secrets of nature, the only difference being that the vector 
analyst, having regard to the weakness of the human intellect, 
does as the early painters who wrote beneath then pictures 
“ This is a tree,” ** This 1s a horse ” 

I cannot attach quite so much importance as Mr McAulay to 
uniformity of notation That very uniformity, if ıt existed 
among those who use a vector analysis, would rather obscure 
than reveal then connection with the general course of 
modern thought ın mathematics and physics There 
are two ways in which we may measure the progress of 
any 1eform The one consists ın counting those who have 
adopted the shzddoleth of the reformers , the other measure 1s the 
degree in which the community is imbued with the essentral 
principles of the reform I should apply the broader measure 
to the present case, and do not find it quite so bad as Mr 
McAulay does 

Yet the question of notations, although not the vital question, 
1s certainly important, and I assure Mr McAulay that reluc- 
tance to make unnecessary mnovations m notation has been a 
very powerful motive in restraining me from publication Indeed 
my pamphlet on ‘Vector Analysis,” which has excited the 
animadversion of quaterniomsts, was never formally published, 
although rather widely distributed, so long as I had copies to 
distribute, among those who I thought might be interested in 
the subject I may say, however, since I am called upon to 
defend my position, that I have found the notations of that 
pamphlet more fleatble than those generally used Mr McAulay, 
at least, will understand what I mean by this, if I say that some 
of the relations which he has thought of sufficient importance to 
express by means of special devices (see Proc R S E, for 
1890-91), may be expressed at least as briefly in the notations 
which I have used, and without special devices But I should 
not have been satisfied for the purposes of my pamphlet with 
any notation which should suggest even to the careless reader 
any connection with the notion of the quaternion For I con- 
fess that one of my objects was to show that a system of vector 
analysis does not require any support from the notion of the 
quaternion, or, I may add, of the imaginary in algebra 
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}should hardly dare to express myself with so much freedom, 
4f I could not shelte: myself behind an authority which will not 
be qifestioned 

Ido not see that I have done anything very different from 
what the eminent mathematician upon whom Hamilton’s * 
mantle has fallen has been doing, 1t would seem, unconsciously 
Contrast the system of quaternmions, which he has described in 
his* sketch of Hamulton’s*hfe and work in the North British 
Review for September, 1866, with the system which he urges, 
upon the attention of physicists in the Phelosophical Magazine ° 
1 1890 gin 1866 we have a great deal about imagmanies, and 
nearly'as much about the quaternion In 1890 we have nothing 
about rmaginaries, and little about the quaternion Prof Tar 
has spoken of the calculus of quatermogs as throwing off inthe , 
course of yeas its early Cartesian trammels I wonder that he 
does not see how well the progress in which he has led may be 
described as throwing off the yoke of the quaternon A 
characteristic example 1s seen in the use of the symbol y 
Ham Iton@plies this to a vector to form a quaternion, Tait to 
form a lineawvector function But while breathing a new life 

into the formule of quaternions, Prof Tait stands stoutly by the 
letter 

Now I appreciate and admire the generous loyalty toward 
one whom he regards as his master, which has always led Prof 
Tait to minimise the originality of his own work in regard to 
quaternions, and write asif everything was contained in the 
ideas which flashed into the mind of Hamilton at the classic 
Brougham Bridge But not to speak of other claims of 
historical justice, we owe duties to our scholars as well as to our 
teachers, and the world is too large, and the current of modern 
thought 1s too broad, to be confined by the zpse dexzt even of a 
Hamilton J WILLARD GIBBS 


Glacial Drift of the Irish Channel 


Ir seems of interest to record that the eurite or microgranite 
,contaning blue amphibole (Riebeckite), the rock noticed by 
Mr P F Kendall in the drifts of the Isle of Man and Caernar- 
vonshire, occurs abundantly in the form of small pebbles on the 
shore at Killiney, co Dublin, doubtless derived from the 
‘*glac.al gravels” of the coast I have also found a pebble mn 
the raised beach at Greenore, co Down 

Mr Teall’s description of the rock of Ailsa Craig (Miner al- 
ogical Magazine, vol 1x p 219) enabled the very characteristic 
pebbles collected by Mr Kendall to be referred to that mass as 
a source, or to formerly existing bosses south of or adjacent to it 
As far as I am aware, all the material ıs in the form of pebbles, 
often only an inch in diameter This 1s hardly hhely to be its 
original condition, 1f removed by ice from Ailsa Craig, and 1s 
only one of many points that indicate a redistribution of our so- 
called “glacial” beds by subsequent action of rivers or other 
waters GRENVILLE A J COLE 

Royal College of Qctence for Deland, Dublin, 

March 12 


THE SACRED NILE 


THAT Egypt ıs the gift of the Nile 1s a remark we owe 
tothe father of history, who 1eferred not only to the 
fertilising influetice of the stream, but to the fact that 





the presence of the Nile and its phenomena are the 
conditions upon which the habitability of Egypt alto- 
gether depends That that part of Egyptian archeology 
and myth which chiefly interests astronomers is also the 
gift of the Nile ıs equally true 

The heliacal rising of Sirius and other stars at the time 
of the commencement of the inundations each year, all 
the myths which grew out of the various symbols of the 
stars so used, are so many evidences of the large share 
the river, with its various water levels at different times, 
had in the national life It was, in fact, the true and unique 
basis of the national life 
° In this the Nile had a compeer, or even compeers. 
What the Nile was to Egypt the Euphrates and Tigris 
were to a large region of Western Asia, where also we 
find the annual flood to have been in ancient times a 
source of fertility over an enormous area which is now 
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deseit, the plains being broken by the 1emains of the 
ancient canals - 
What more natural than that Euphiates, Tigris and 
Nile were loSked upon as deities, that the Gods of 
the Nile vafley on the one hand, and of the region 
watered by the Euphrates and Tigris on the other, 
were gods to swear by, that they were worshipped 
in order that their benign influences might be secured, 
“and that they had their local shrines and special cults 
The god sacred to the Euphrates and Tigris was called 
Ea The god sacred to the Nile was called Hapı 
The name Hapı is the same as that of the bull 
-Apis, the worship of which was attributed to Mena? 
Certainly Mena, Mini, or Menes, as he ıs various 
called, was fully justified in founding the cult of the river 
god; fo. he first among men appears to have had just 
ideas of irrigation, agd I have heard thg distin- 
guished officers who have lately been respgnsible fon 
the irrigation system of to-day speaking with admuira- 
tion of the ideas and works of Menes x 
Whether the Tigns had a Menes in an equally early 
tıme ıs a point on which history 1s silent , but, according to 
the accounts of travellers, the Tigrisin flood ıs even more 
majestic than the Nile, and yet the latter rive in flood is 
a sight to see—a whole fertile plain turned into, as it 
were, an arm of the sea, with here and there an island, 
which on inspection turns out to be a village, the mud 
houses of which too often are undermined by the lapping 
of the waves in the strong north wind 
There ıs no doubt that the dates of the rise of these 
rivers not only influenced the national life but even the 
religions of the dwellers on therr banks The Euphrates 
afd Tigris rise about the tıme of the spring equinox—the 
religion was equinoxial, the temples were directed to the 
east The Nile rises at a solstice—the religion was solsti- 
calandthe solar temples were directed no longer to the 
east To the Egyptians the coming of the river to the 
parched land was as the sunuse chasing the darkness 
of the night, the sun-god of day conquering the star- 
gods of night , o1 again the victorious king of the land 
slaughtering his enemies 
By no one, perhaps, have the impressions produced by 
the various phases of the river been so poetically descitbed 
as by Osburn, a writer of vivid imagination, but it must be 
added that the facts detailed ın his description are not ex- 
actly capable of being verified by enginee1ing science 
Osburn thus describes the low Nile 
“The Nile has shrunk within its banks until its 
stream 15 contracted to half its ordinaey dimensions, and 
its turbid, slimy, stagnant waters scarcely seem to flow in 
any direction Broad flats o1 steep banks of black, sun- 
baked Nile mud, form both the shores of the river All 
beyond them 1s sand and sterility , for the hamseen, or 
sand-wind of fifty days’ duration, has scarcely yet ceased 
to blow The trunks and branches of trees may be seen 
here and there through the dusty, hazy, burning, atmos- 
phere, but so entuely are their leaves coated with dust, 
that at a distance they are not distinguishable from the 
deseit sand that surrounds them It 1s only by the most 
painful and laborious operation of wateung that any tint 
approximating to greenness can be preserved at this 
season even in the pleasure-gardens of the Pacha The 
first symptom of the termination of this most terrible 
season 1s the rising of the north wind (the Etesian wind 
of the Greeks), blowing briskly, often fiercely during the 
whole of the day The foliage of the groves that covet 
Lower Egypt ıs soon disencumbered by it of the dust, and 
resumes its verdure The fierce fervours of the sun, then 
at his highest ascension, are also most seasonably miti- 
gated by the same powerful agency, which prevails for 
this and the three following months throughout the entire 
land of Egypt” 


x Maspero, “Hist Anc” sı 10 


NO 1220, VOL, 47] 


NATURE 





465 





Then at last comes the inundation — 

“Perhaps there ıs not in Nature,a more exhilarating 
sight, or one more strongly exciting to confidence in God, 
than the fise ofthe Nile Daybyday and night by night, its 
turbid tide sweeps onward majestically over the parched 
saads of the waste, howling wilderness Almost hourly, 
as we slowly ascended it before the Etesian wind, we 
heard the thundering fall of gome mud-bank, and saw by 
the rush of all animated Nature to the spot, that the Nile 
had oVerleapt another obstruction, and that its bounding 
waters were diffusing life and joy through another desert 
There are few impressions I eve: received upon the 
remembrance of, which I dwell with more pleasure than 
that of seang the first burst of the Nile into one of the 
great channels ef its anual overflow All Nature shouts 
for joy The men, the children, the buffaloes, gambol in 
its refreshing waters, the bioad waves sparkle with shoals 
of fish, and fowl of every wing flytter over them in clouds 
Nor ts this jubilee of Nature confined to the higher orders 
ef creation The moment the sand becomes moistened 
by the appioach of the fertilising waters, it is literally 
alive with insects innumerable [tis impossible to stand 
by the side of one of these noble*streams, to see it every 
moment sweeping away some obstruction to its majestic 
course, and widening as ıt flows, without feeling the heart 
to expand with love and joy and confidence in the 
great Author of this annual miracle of mercy ” 

The effects of the mundation, as Osburn shows in 
another place, ‘‘ exhibit themselves in a scene of fertility 
and beauty such as will scarcely be found in another 
country at any season of the year ' The vivid green of 
the springing corn, the groves of pomegranate trees 
ablaze with the rich scarlet of their blossoms, the fresh 
breeze laden with the perfumes of gardens of roses and 
orange thickets, every tree and every shrub covered with 
sweet-scented “flowers These aie a few of the natural 
be@uties that welcome the strange: to the land of Ham 
There is considerable sameness in them, it 1s true, for he 
would observe little variety ın the trees and plants, 
whether he first entered Egypt by éhe gardens of Alea- 
andria or the plain of Assouan Yet 1s ıt the same every- 
where, only because it would be impossible to make any 
addition to the sweetness of the odours, the brilliancy of 
the colours, or the exquisite beauty of the many forms of 
vegetable life,in the midst of which hewanders It ts 
monotonous, but ıt 1s the monotony of Paradise ” 

“The flood reaches Cairo on a day closely appro- 
mating to that of the summe: solstice It attains its 
greatest height, and begins to decline neat the autumnal 
equinox By the winter solstice the Nile has again sub- 
sided within its banks and resumed its blue colour 
Seed-time has occurred in this interval The year in 
Egypt divides itself nto three seasons—four months of 
sowing and growth, corresponding nearly with our 
November, December, January, and February, four 
months of harvest from March to June, the four months 
of the inundation completing the cycle” 

In order to show how the astronomy of the ancient 
Egyptians—to deal specially with them—was to a large 
extent concerned with the annual flood and all that 
depended upon that flood, and how the first solar yeat 
used on this planet, so far as we know, was established, 
1t 18 important to study the actual facts of the 11se some- 
what closely, not only for Egypt generally, but for several 
points in*the line some thousand mules in extent, along 
which in the earhest times cities and shrines were 
dotted here and there 

Time out of mind the fluctuations ın the height of the 
river have been carefully recorded at different points 
along the rive: In the “ Description de ’Egypt” we 
find a full deseription of the so-called nilometer at Assuan 
(First Cataract) which dates from a remote period, 
perhaps as early as the 5th Dynasty 

In Ebers’ delightful book on Egypt space 1s given to 
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the description of the much more modern one located at 
Rodah ° 

The nilometer, or “ mikyas,” on the island*of Rodah 
now visible, ıs stated tẹ have replaced one which was 
brought thither from Memphis at some unrecorded date 
Makreezee in 1417, according to Ebers, aw the remaifis 
of the older nilometer 

The present mikyas is within a coveredgvault or 
chamber, the roof being supported on simple wooden 
pulars Ina quadrangular tank communicating with the 
river by a canal 1s an octagon pillar on which the Arabic 
measurements are scribed These consist of the pic 
(vatiously called ell or cubit) = o 54 metre, which is 
divided into twenty-four kirats, yn consequerfce of the 
rise of the river bed ın relatiyely recent ‘times, the nilo- 
meter is submerged at high Nile to a depth of two 
cubits 

The rise of the Nile can now be carefully studief, £s 
gauges are distributed along the river We have the 
Aswan gauge from 1869, the Armant gauge from 1887% 
the Suhag gauge from 1889, and the Asyût gauge from 
1882 The distances ofthese gauges from Aswdn are as 


follows —- 
Kilometres 
Aswan o 
Armant 200 
Suhag 447 
Asyût 550 
Rodah . 941 


The Rodah gauge is not to be depended on as the 
movements of the Barrage regulation destroy its value 
as a record, The heights of the zeros of these gauges 


above mean sea level are as follows ‘— 
Metres 


Aswan 84 158 
Armant *69 535 
Suhag 56 co 7 
Asyiit 53 10 
Rodah A 13 I4 


"Great vagueness @rises in there being no very obvious 
‘distinction between the gauge readings reached in sum- 
mer and that from which the rise is continuous There 
are apparently rainfalls ın the end of spring of sufficient 
power to raise the Nile visibly in summer, Just as muddy 
rises have been seen in winter to pass down the valley, 
Jeaving a muddy mark on the 1ocks at Aswan and 
Manfalfit Independently of the actual gauge-read- 
ing of the rise, there are facts about it which strike 
every beholder At the commencement of the rise we 
have the green water This occurs in June, but vaues 
in date as much as the top of the flood varies 

From the fact that modern observations show that the 
very beginning of the rise, and the first flush, second flush, 
and final retirement vary, ıt seems evident that the ancient 
Egyptians could not have had any fixed zero-gauge or 
tıme for the real physical fact of the rise, but must have 
either deduced from a series of observations a mean 
period of commencement, or a mean arrival of the red 
water, or a mean rising up to a certain gauge 

First to deal with the green water Generally when 
the rise of an inch or twois reported from the nuometer 
at Rodah, the waters lose the little of clearness and fresh- 
ness they still possessed The green colour 1s the lustre- 
less hue of brackish water within the tropics, and only 
the finer class of modern filter can rencer such water 
clear ‘Lhe colour is really due to alge 

Happily, the continuance of this state of the water 
seldom exceeds three or four days The sufferings of 
those who are compelled to drink it -n this state, from 
vesicary disease, even in this short interval, are very 
severe The inhabitants of the cities generally provide 
against ıt by Nile-water stored in reservoirs and tanks 

Col Ross, RE, noticed in 1887 and in 1890, when, 
owing to the slow retreat of the Nile, the irrigation officers 
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haf to hold back many basins in the Gizah province, 
and glso in 1888, when the water remained long stagnant } 
that the basin-water got green—showed the algæ and 
smelt marshy, just as the June green watef does . 

Hence ıt has been argued that as the Nile-water in the 
bed of the stream—even im very slow-flowing back-waters 
—tfioes not become gréen, the greenness must be pro- 
duced by an almost absolute stagnation of the water We. 
know of great marshes up above Gondokoro, and hence 
itis thowght that the green water of summer, which comes 
on suddenly, 1s this marsh-water being pushed out by the 
new water from behind, and that ıs why it heralds the 
nge No one has so far minutely observed the gradual 
intrusion of the green water . 

The rise of the river proceeds rapidly, and the water 
gradually becomes more turbid Ten or twelve days, 
howevergelapse before the development of the last and 
most extraordinary of all the appearances of the Nile, 
thus described by Mr Osborn! —“ Itewas at the end of 
—to my own sensations—-a long and very sultry night, 
that I raised myself from the sofa upon which 1 had in 
vain been endeavouring to sleep, on the deck of a Nile 
boat that lay becalmed off Bentsoueff, a town of Middle 
Egypt 

std The sun was just showing the upper limb of his disc 
over the eastern mountains. I was surprised to see that 
when his rays fell upon the water, a deep ruddy reflection 
was given back The depth of the tint increased con- 
tinually as a larger portion of his light fell upon the 
water, and before he had entirely cleared the top of the 
hill it presented the perfect appearance or a river of 
blood Suspecting some delusion, I rose up hastily, and 
looking over the side of the boat saw there the confirm®- 

tion of my firstimpression The entire body of the water 








was opaque and of a deep ied colour, bearing a closer 
resemblance to blood than to any other natural pro- 
duction to which ıt could be compared I now perceived 
that during the night the river had visibly risen several 
inches WhileI was gazing at this great sight, the Arabs 
came round me to explain that it was the Red Nile The 
redness and opacity of the water, in this extraordinary 
condition of the river, are subject to constant variations 

On some days, when the rise of the river has not exceeded 
an inch or two, its waters return to a state of semi trans- 
parency, though during the entire period of the high 
Nile they never lose the deep red tinge which cannot be 
separated from them It ıs not, however, like the green 
admixture, at all deleterious, the Nile water is never 
more wholesome o more deliciously refreshing than dur- 
ing the overflow There are other days when the rise of the 
riveris much more rapid, and then the quantity of mud 
that ıs suspended ın the water exceeds, in Upper Egypt, 

that which I have seenin any other river On more than 
one occasion I could perceive that ıt visibly interfered 
with the flow of the stream Aglassfulofitin this state 
was allowed to remain still for a short time The upper 
portion of it was perfectly opaque and the colour of blood 

A sediment of black mud occupied about one quarter of 
the glass A considerable portion of this 1s deposited 
before the river reaches Middle and Lower Egypt I 
never observed the Nile water ın this condition there, and 
indeed no consecutive observations exist of the reddening 
of the water It 1s quite clear that the reddening cannot 
come from the White Nile, but must be the first floods of 
the Blue Nile and the Atbara coming down ” 

Rate of Rise of the Nele —The rate in flood 1s 13 days 
from Wady Halfa to Aswan and six days from Aswân to 
Rodah (941 kilometres) In very high Niles this 1s per- 
haps accelerated to five days In the early flood nsing 
from, say, one cubit Aswân to six cubits, where there are 
many dry sandbanks, and the spreading out of the river 
1s considerable, and there ıs an absence of overlapping 


1 *Morumental Egypt,” chapter 1 
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flushes from behind, the rate goes up to fifteen d&ys 
There is a very great difference ın time and rate between 
Green and Red Nile The ise 1s 45 ft at Aswân, 38 at 
e Thebes, and 25 at Cairo 
From the data obtained at the gauges named which 
have been kindly forwarded to me by Mr Garsttn, the 
U S of State of the Public Works*Department of Egypt, I 
-have ascertained that the average tıme taken by the flood 
’ to travel now between Thebes and Memphis is about 
nine days Although the river bed ıs now higher than 
formerly, the land around Thebes, according to Budge, 
having been raised about nine feet in the last 1700 years, 
* still the same elevatien has taken place at Memphis, go 
that no difference in the velocity of the stream would fe 
produced by this cause 
The great difficulty experienced in understanding the 
statements generally made concerning thg eNile-rise 
arises from the fact that the maximum flood æ as a rule 
registered ın Caifo upwards of 40 days after the maxi- 
mum of Aswan. j 
For the following account of how this 1s brought about 
I am indebted to the kindness of Col Ross, RE — 
‘The behaviour of the flood at the Aswin gauge 1s as 
follows Between August 20 and 30 a good average 





gauge of 16 cubits is often reached, and between August 
27 and September 3 there 1s often a drop of about 30 
centimetres The August rise ıs supposed to be mostly 
due to the Blue Nile and Atbara River Between Septem- 
ber 1 and 8 the irrigation officers generally look for a 
maximum flood-gauge of the year at Aswan This is 
supposed to be the first flush of the White Nile In the 
middle of September there are generally two small flushes, 
Htt the last twenty days of September are generally dıs- 
tinctly lower than that of the first week The final flush. 
of the Nile is seldom later than the 21st to 25th 
September 

“ All this water does not merely go down the Nile , it 
floods the different basins The opening of these basins 
begins from the south to the north This operation 1s 
generally performed between the 29th September and the 
2and October Tne great Central Egypt basins are not 
connected with the Nile for purposes of discharge into 
the river between Asyût and near Wasta, or a distance of 
395-90 kilometres = 305 kil 

“The country in the middle or Central Egypt 1s broad, 
and thus there 1s an enormous quantity of water poured 
out of these basins into the lower reaches of the river 
about the 20th October, which seriously raises the Nile 
at Cairo, and in a good average year Will bring the Cairo 
gauge (at Rodah) up to the maximum of the year on or 
about October 22, and hence it 1s that the guide books 
say the Nile is at its highest in the end of October 

“A gauge of 164 cubits at Aswân while the basins are 
being filled does not give more than 21 cubits at Rodah 
(Cairo), but as the basins with a 16} gauge will fill by the 
Joth September, it follows that a 164 to 16 cubit gauge at 
Aswan will not give a constant Cairo gauge, as the great 
mass of water passes by the basins and reaches Cairo 
Hence we have frequently the paradox of a steady or 
falling gauge at Aswan showing a steady rise at Cairo 

“If the gauge at Aswân keeps above 16 cubits to near 
the end of September, the basin-emptying 1s much 
retarded, as the emptying at each successive basin fills 
the Nile above the 16 cubit level , ence the lower halves 
of the chains of basins do not flow off, and thus when 
the great Middle Egypt basins are discharged, they do 
not raise the Nile so much as they do when the last 
half of September Nile 1s below 16 at AswAn 

“Tn years like 1887 and 1892, which differ from each 
other only in date of maximum gauge at Aswân, the 
river, having filled the basinsin 15 to 20 days instead 
of in 25 to 30 days, comes down to Cairo in so largely 
mcreased a volume that a really dangerous gauge of 25 
cubits at Cairo 1s maintained for over a fortnight (the 
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average October gauge in Cairo 1s about 23 cubits), and 
from September To to October 25 the mver remains from 
24 cubits *to 254 cubits, and the Middle Egypt basins 
discharge so slowly that the opermng day 1s hardly trace- 
able on the Cairo gauge 

*“ Tn the 1878@lood, which was the most disastrous flood 
possible, the river rose ın the most abnormal fashion, and 
on October 3 attained 18 cubats at Aswan This breached 
the Qelta, and in addition so delayed the Upper Egypt 
basins emptying from the reason before given that the 
wheat was sown too late, and got badly scorched by the 
hot winds of March and April’? 

. J NORMAN LOCKYER 
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THE LANDSLIP AT SANDGATE 


THE causes of landshps are jn general so well known 
and the localities which are lable to them so clearly 
éefined on geological principles that when on Monday, 
March 6, the public were startled by the news of a land- 
slip at Sandgate, the probability would be that geologists 
who knew the district would be “by no means surprised, 
more particularly as the locality of the catastrophe 1s in 
the midst of a typical section shown in many of the text- 
books, and the town itself gives its name to a subdivision 
of the Cretaceous rocks 

The event, however, does not appear to have been ex- 
pected, and since it has happened conjectures as to its 
cause have been numerous, but the true explanation has 
been wanting 

The series of rocks which, in descending order, form 
the country about Sandgate are the Folkestone beds, the 
Sandgate beds, the Hythe beds, and the Atherfield clay. 
Amongst these ıt 1s natural to look in the first instance 
for the presen¢e of clays, as the probable origin of a land- 
sh$, though very loose sands have also been known 
to give way The Folkestone beds are for the most part 
sand and they are bound together by bands of grit 
Moreover, they are above the affectad area The Hythe 
beds are likewise characterised by bands of hard lme- 
stone, separated by calcareous sands Thee are left the 
Atherfield clay, whose nature is indicated by its name, 
and the Sandgate beds 

The most recent description ofthese is that of W Topley, 
FRS,inthe Comptes Rendus of the Congrès Géologique 
International, 1888, in which they are briefly characterised 
(p 257) as “Argiles vertes et sables” The same 
writer’s description of them in 1883 (quoted also by H B 
Woodward in 1887) ıs somewhat different, but in his 
“ Geology of the Weald,” 1875, they are said to consist of 
dark clayey sand and clay, the total thickness being given 
as 80 ft In his more detailed description, however, Mr 
F G H Price divides these 80 ft into four parts, the lowest 
20 ft being all “clayey beds” (Proc Geol Assoc, vol iv 
p 554) Inastillearher account by Prof Morris (Ze vol 
u p 41) we have the following interestmg statement — 
“The dark-greenish sub-argilaceous sands, known as 
the Sandgate beds, rise on the shore at a short distance 
west of Folkestone The low underclif€ which skirts the 
shore from Folkestone nearly to Hythe owes its origin to 
the presence of these beds, which from their retention of 
water and slight coherency of structure have caused the 
frequent subsidence of the beds above ” 

It would appear, then, that there are two possible 
sources of the shpping—the Atherfield clay and the 
clayey bands of the Sandgate beds, and thus much was 
indicated at once by Mr F W Rudler (Dariy Graphic, 
March 8) 

On a personal examination of the area the whole 
history of the subsidence becomes clear enough At 


! The modern Egyptians still hold to the old months for trrigation 
7 Tuba= January 15 1s commencement of wheat urrigation , 30 Misra 1s the 
lastsafe date for sowing marze inthe Delta, xst Tutis the date of regulat- 
ing the bridges=September 81n Upper Egypt 
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Sandgate itself neither the Atherfield clay nor the Sand- 
gate beds are well etposed, but on the seashoze between 
there and Folkestone we meet with the white-weathering 
massive limestone of the Hythe beds at Mull Point, and 
to the west of ıt They are here dipping east at a 
moderate angle, and if this dıp ıs continfled, as the beds 
rise to the west, there would be room for the 60 feet of 
them which are seen at H@the, between the® probable 
outcrop ın the lower part of the Enbrook Valley and low- 
water mark, opposite its debouchurg It must be here, 
if anywhere, that the recorded appearance of Atherfield 
clay occurs—for the state ofthings above described must 
here be terminated by a fault, as will be presently ex- 
plained, and nowhere else along the coast,till Sandgate 1s 
entirely passed can this clay occur within 40 yaids sea- 
ward of low-water On the east side of Enbrook, how- 
ever, there is no landslip, and the actual landship is ghys 
shown to have nothing t$ do with the Atherfield clay 

Above the strong bands of Hythe limestone, however, 
west of Mull Point, are seen about 20 feet of soft, crumb- 
ling clay, occupying the base of the low chiffand becoming 
sandier above, as described by Mr Price, and it is easily 
seen that the bottom of the Enbiook Valley ıs excavated 
m clay The same clay 1s admirably seen on the other 
side of Sandgate, ın the first cutting beyond Hythe 
Station on the branch line from Sandling Junction, so 


| spring, which may indicate the line of another fault, or 
1t may be that all this 1s only a surface shp, but, in any 
, case, Folkestone beds occupy the actual susface 
| The strike faults thus indicated are only wat we might ° 
' expect if the strata broke, as they so often do, during 
| thgir upheaval It is plain that such faults will rather 
complicate the surface exposure of the clayey rocks which 
| overlie the Hythe limestone Now, if we allow some 100°, 
feet for the Sandgate beds, so as to include in the title all 
that portion of the series above the clay band at the base, 
| which 1s not strengthened by the occurrence of indurated 
bands, and draw, from the purely geological considera- , 
! twns detailed above, the boundary of their surface ex- 
posure, which will not be an entirely simple one, z¢ er- 
' actly coincides with the boundary of the disturbed area 
, Thus the upper boundary commences just beyond the 
; town on the west, and runs vety nearly along the line of 
i the most westerly fault, till the latter has Folkestone beds 
oy both sides of it, it then changes direction, and runs 
ı parallel to the outcrop of the Hythe beds on the foreshore, 
l sloping down to a point above West Lawn, that 1s, to the 
probable position of the second fault, it 1s then thrown 
back along the probable line of thatfault It then again 
changes its direction and runs at first parallel to the 
second outcrop of the Hythe lmestone, afterwards 
‘ sloping down rapidly to the shore, so as to follow what 


b 4 . 
A ENBROOK 
\ x 


MES 
* FOLKESTONE 
BENS 


* SANDGATE BEDS 
* O WELLINGTON 


that though ıt 1s not now well exposed in Sandgate itself, we 
may be sure that it forms a continuous band immediately 
above the Hythe limestone 

Now, continuing to examine the coast below Sandgate 
on the west side of Enbrook we find an outcrop of Hythe 
limestone nearly opposite Farleigh House Here also it 
has a dip towards the east, but ıt has also an abnormally 
high dip—perhaps 1o°—insho1e, such a dip in itself 
mdicates a-dislocation in the neighbourhood, but inde- 
pendently of this, the position of this band at the same 
level as that at Mill Point, while both bands dip, proves 
that there 1s a fault between the two, probably along the 
Enbiook Valley, with a downthrow on the west This 
brings down the clay band at the base of the Sandgate 
beds to the sea level immediately to the east of the lime- 
stone above mentioned, and futher on, to the east of 
the coastguard station, the sandy beds of the Folkestone 
series, which may, however, have slipped 

Going further west, we find the same band of Hythe 
limestone exposed on the sloping shore, having a similar 
easterly dip , but not so great an inshoie dip, which, 
unless this were a lower band of Hythe limestone 
(which other observations negative), proves a second fault 
between these two, with a downthrow also to the west, 
but of smaller amount Further west again, and just 
beyond the town, the sandy Folkestone beds are found at 
a lower level than they should be if the stuatification were 
wegular, and in the slight valley intervening there is a 
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would be probably the line of outcrop of the first hard 
band ın the possibly slipped mass of the Folkestone beds 
The conclusion froth this seems inevitable Zhe whole 
disturbance us due to a motion of soft Sandgate beds 
where they are unprotected by the overlying hard bands of 
the Folkestone beds 
The nature of the motion can be determined by an ex- 
amination of its upper, and particularly of its lower limit 
The greatest amount of visible disturbance has taken 
| place along the uppe: lımıt , here the ground ıs seen to 
have slipped downwards and forwards This might be 
caused by the collapse of an underground hollow if such 
a thing were possible, but the loose sandy and clayey 
nature of the rocks would not admit of such a hollow 
being formed, and the thick clay band at the base would 
effectually shield the Hythe limestones from chemical 
erosion The lowe: limit, however, shows very plainly 
that the motion has been a simple slip ın a south-east or 
east south-east direction In the first place the westerly 
band of Hythe limestone on the foreshore which abuts 
against a concrete groin 1s absolutely unmoved, and the 
sea-wall above is quite mtact (which 1s a second proof— 
if, after what has been said above, any further proof were 
needed, that the Atherfield clay has nothing whatever to 
do with the matter) In the second place, immediately 
to the east of this outcrop, the sea-wall has bulged for- 
ward by about three feet, as shown by the next, wooden, 
groin, and near low-water mark the overlying clay 1s seen 
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to be bulged up, so as to form a mound on the foreshore, 
which 1s being rapidly destroyed by the sea , while fur- 
ther east, opposite the end of Wellington Terrace, the 
* overlying more sandy clays are also seen bulged up 
Along the main road also, in front of West Lawn, on the 
western side of the supposed faylt, the surface has been 
squeezed up On the eastern side of this fault, further 
„cracks, indicating a forward motion, are seen at the 
* entrance to Encombe grounds, and, finally, the Coast 
Guard houses and the wall in front bulge forward at least 
three feet, and probably more, and the two sides of the 
street opposite have been squeezed together 
* Thus the whole thsturbance has been caused by the 
slipping downwards of the overlying soft beds over the 
inclined plane formed by the basement band of clay 
which rests on the Hythe limestone as a firm foundation, 
the direction of motion heving been somewhat®modified 
by the resiSting mass of rock which hes to tlte east, ane 
by the natural teftdency of the sliding mass to take the 
shortest course to a lower level 
It ıs thus seen that the circumstances of the locality 
exactly fulfil the usual geological conditions for a 
landshp—z e a sloping bed of clay, which ıs lable to 
become slippery, and whose dip 1s towards the Jower 
surface level where the overlying rocks find no support 
Hence it may safely be said that any geologist, whose 
attention had been specially directed to the question, 
could have predicted that such an occurrence was ex- 
tremely likely, sooner or later, to happen There 1s, 
however, one necessary condition, which does not depend 
on the he of the strata and the form of the ground, and 
that ıs that the clay should become shppery This con- 
tion will probably account for the fact that in the area 
to the east of the Enbrook fault where all the other con- d 
ditions are satisfied, z e ın the neighbourhood of Radnor 
Chf, no landsip has occurred, Clay ıs of course 
rendered shppery by the access of water Now water 
will easily find its way through sandy stiata, and there 
are sandy beds even m the lower portion till we come to 
the band of clay itself As this ıs equally true in both 
localities the only difference can be in the amount of 
water 
Now there 1s a natural tendency for water to run down 
the dip slope of the strata, especially when there are 
hard bands, as in the Folkestone beds, so that ın this 
case most of the water will come from the west, and this 
source is cut off from the Radnor Cliff side by the 
Enbrook Valley, to the east of which there 1s little or no 
gathering ground , but to the west anfi north-west of the 
disturbed area there 1s a wide expanse of high ground, 
mostly rising r100 feet above the level of the Sandgate beds, 
and the water which falls on this finds its easiest outlet 
into these beds They are therefore exactly in a position 
to get waterlogged, and that they are so 1s shown by the 
numerous springs that may be seen along the upper 
limit of the disturbed area 





The above considerations show that*this area always 
has been and always will be lable to landslips The he 
of the beds which produces this lability cannot be 
altered by human agency, but the liability may be reduced 
toa minimum by a suitable system of drainage, which 
shall prevent the access of so large a body of water to so 
dangerous an area i 

In the meantime the inhabitants of Sandgate may con- 
gratulate themselves that the shoreward dip of the beds 
and fault which breaks their continuity have reduced the 
result of the slip to a minimum, and rendered possible the 
remarkable circumstance that, though it happened in an 
area covered with houses, not a single house has been 
actually thrown down—not a single hfe lost $ 

“As to the zmzzed:ate cause of the occurrence, it 1s per- 
haps scarcely necessary to look forit The landship must 





necessarily have occurred at some time or another, and 
the conditions must for a long time have been gradually 
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accumulating, by the gonstant access of water and the 
wearing action of the sea If, howevér, the free discharge 
of the watér from the beds has been in any way mter- 
fered with—by the stoppage of Wells, or the construction 
of imperforate sea-walls—-this would doubtless tend to 
the acceleiatio®@ of the catastrophe , and an exceptionally 
wet season, hke that we have recently experienced, might 
suffice toedetermine ıt It would be scarcely necessary 
toadd, except that the idea has been mentioned in the 
House,that the blowing up of the Bezvenue and the Calypso 
could have absolutely nothing to do with it ın the first 
place, because the scene of the eaplosions was to the 
west of the disturbed area, and cut off from it by the 
massive Mythe,beds, which are absolutely undisturbed— 
to say nothing of the Athegfield clay at sea which must 
necessarily intervene, secondly, because such a cause 
could not require several months to operate, and, 
lastfy, because a vibration would*rather tend to cause such 
beds to settle than to slip J F BLAKE 





NOTES 


Pror VircHow will deliver the Crooman Lecture this after- 
noon, and in the evening he will be entertained at the public 
dinner which 1s to be given in his honour at the Hôtel Métro- 
pole It may at the same time be noted that an impoitant 
scientific work, in three volumes, has just been issued by the 
Berlin publisher, August Hirschwald, in memory of the celebra- 
tion of Prof Virchow’s seventieth birthday The work 1s 
entitled ‘Internationale Beitrage zur Wissenschaftlichen 
Mediein,” and among the contriputors to 1t are Sir James Paget, 
Su Joseph Lister, and other English writers 





A MOVEMENT has been started for the celebration of the 
hurfiredth anniversaiy of the birth of the illustiious Russian 
mathematician, Lobatcheffsky, who was described by the late 
Prof Chfford as ‘‘the Copermcus of geometry ” He was born 
on October 10, 1793 It 1s proposed tha® honour shall be done 
to his memory at the Imperial University of Kasan, with which 
he was for many yeas connected as a professor and as rector 
The Physico-Mathematieal Society of the University, which has 
taken the matter in hand, hopes to be able either to establish a 
prize with Lobatcheffsky’s name for researches 1n mathematics, 
or to erect a bust of the great investigator in the University 
buildings Ifthe funds suffice, both of these things will be done 
Subscriptions should be sent to the Physico-Mathematical 
Society, Kasan 


THE German Congress of Naturalists and Physicians, which 
was postponed last year on account of the outbreak of cholera, 
is to meet this year at Nurnberg. 


Pror W C Roserts-AUSTEN, F R S , chemist and assayer 
to the Royal Mint, and Mr Thomas Bryant, President of the 
Royal College of Surgeons, Have been elected members of the 
Athenzeum Club, under the provisions of the rule by which the 
Committee 1s empowered. to elect annually nine persons “ of 
distinguished eminence m science, literature, the arts, or for 
public services ” 


THE half-yearly general meeting of the Scottish Meteoro- 
logical Society was held at Edinburgh on Monday, March 13 
The council of the society submitted its report, and the follow- 
ing papers were read --On the temperatures of Lochs Lochy 
and Ness as affected by the wind, by Dr Murray, mean tem- 
perature of London from 1763 to 1892, by Dr Buchan, 
hygrometric researches at the Ben Nevis Observatories, by 
A. J Herbertson. 


We understand that an enormous iron meteorite weighing 
nearly one ton (2044 lbs ) has just been received by Mr J R 
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Gregory, of Charlotte Street, Fitzroy Square, from the same 
locality as the one desé@ribed by hım in NATURE in November 
last , it 1s 4 feet 2 inches long by 2 feet 3 inches widesand 20 
inches thick It comes from Youndegin m Western Australia 


THE secretary of the Physical Society asks @s to say that 18 
the report of the Society’s annual general meeting (NATURE, 
March 2, p 429) the name of Mr J T Hurst was wrongly 
included in the list of members lost by death 


ATTENTION 1s called m the North Aflantic Pilot Chart to 
the fact that the great astronomical event of the month of April 
—the eclipse of the sun on April 16—will have certain features 
of special interest to the science of marine meteorology 
Masters of vessels and observers Who may be within the limits 
of the vistbility of this eclipse are earnestly requested to make 
reports of their observations, The chart shows graphicallyethe 
path of the total eclipse, the northern mit of visibility, and 
curves showing at what places the eclipse begins at 1 hour, 2 
hours, and 3 hours, and when ıt ends at 3 hours, 4 hours, and 
5 hours, Greenwich mean time, April16 It 1s pointed out that 
there are observations which any one can make, and that these 
may prove to be of great interest and value The following 
are particularly desired (1) any changes in the clouds accom- 
panying changes of temperature during the eclipse, (2) reading 
of the barometer every half hom from 11 30 to 5 30GMT, 
while in the path of total eclipse , (3) temperature of the aur, 
both wet and dry bulb, during the same interval, (4) any 
peculiai appearance of light during the eclipse , (5) the altitude 


and azimuth of any faint comet that may be detected durtfg the 
eclipse, 


THE weather during the latter part of last week was excep- 
tionally fine over England, the daily maxima being frequently 
above 60°, and reaching 66° ın the midland counties on Sunday, 
a temperature which 1s nearly 20° above the mean maximum for 
the time of year The nights, however, were very cold, owing 
to the radiation under & clear sky , ın some localities the read- 
ings on the grass weie as low as 23° to 25°, and little, if any, 
above freezing in the shade These conditions were occasioned 
by the distribution of atmospheric pressure, there being a well- 
defined anticyclone over the southern parts of England and over 
part of the continent But m Scotland and Ireland the weather 
was much less settled , low-pressure aieas lay off the north of 
Scotland, causing gales and occasional raimfall, while hail 
occurred at Wick on Friday At the beginning of the present 
week the barometer fell decidedly, the anticyclone moved to 
the eastward, and the type of weather underwent a complete 
change, fog becoming prevalent at many places in the southern 
parts of the kingdom, and on Tuesday a new depression reached 
the north of Scotland, accompanied by rainy and unsettled 
weather generally The official report for the week ending the 
11th instant showed that bright sunshine was more prevalent 
than it has been for many weeks, and that ıt exceeded the 
average amount in all districts, also that there was a great 
deficiency ın the amount of raifall in all districts, except in the 
north of Scotland 


Das Wetter for February contains some particulars respecting 
the extraordinarily high barometer readings during January At 
the commencement of that month the isobar between Lapland 
and Finland indicated the unusual height of 30 9 inches, which 
increased to 31 I on the 3rd On this day the centre of high 
pressure was in the vicinity of the White Sea, the reading at 
Archangel being 31 2 inches, and at Kargopol, on the Onega, 
31 3 inches Such high readings in those parts in winter are 
the more noteworthy, owing to the frequent passage of depres- 
sions over the noith of Europe during that season Subse- 
quently the high pressure area shifted to Eastern Siberia, where 
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high®readings are more usual. On January 12 the pressure at 
Irkutsk exceeded 31 5 inches, and on the next day it reached 
317 According to Dr Hann, such a high reading had only 
been recorded once before, viz on Dectmber 16, 1877, at Semi- 
palatinsk But on the morning of January 14, the reading at 
Irkytsk, reduced to sea levgl and corrected for gravity, attained 
the unprecedented height of 31 8 nches So far as it 1s known 
this 1s the highest reading that has ever been recorded on the 
globe These high pressures were also accompanied by very low 
temperatures On January 14 the thermometer at Irkutsk fell 
to mmus 51° 3, or about 40° below the mean for the tame of 
year Inthe north of Sweden the theemometer fell to minus. 
76°, or 38° below the freezing point of mercury 


Some shocks of earthquake have lately been felt at Quetta. 
Two occurged on February 13 at 9,50 p m , and another shock 
ow the 14th aé about 3a m These shocks caused» a consider- 
able scare, and many people rushed out of doors, the condition 
of many houses in Quetta bemg anything but safe The Pioneer 
Mal says that several houses have since fallen at Quetta, and a 
number of people have been injured, and two killed thereby 

5 : 


Dr D D CUNNINGHAM 1s carrying on a series of micro- 
scopical investigations into the Indian potato blight Elaborate 
experiments are also being made in the practical treatment of the 
crop and of diseased soils The results, according to the Pioneer 
Afari, are expected to be important, and will be made public in. 
due course 


IT appeais from the Ceylon Census Report for 1891 that the 
bulk of the population of the island live by agriculture The 
proportion of the agricultural class to the general population is 
‘in Ceylon 70 5 , in India 64 09 , ın England and Wales 15 44 
Next in order of number comes the industrial class, which im- 
cludes something less than one-sixth, and after ıt the commercial 
class, holding one-twentieth The Ceylon Observer notes as 
remarkable the fact that in the Southern Province there is a 
larger Sinhalese industrial population than in any other pro- 
vince—a result, ıt 1s supposed, attributable to the large number 
of people engaged in utilising the products of the cocoa-nut tree, 
with a certam number of workers in jewellery, tortoise shell, & 


Two Akka girls, who were rescued fiom Arab capturers by 
Dr Stuhlmann and his companions, have been brought to 
Europe, and will remain in Germany for some months Jn the 
summer they will betaken back to Africa, where they will be 
placed in some mission house, or otherwise provided for They 
are supposed to be between seventeen and twenty years of age. 
A correspondent of the Dazly News, who saw them at Naples, 
says they are well proportioned, and as tall as a boy of eight 
years ofage Their behaviour 1s ‘infantile, wild, and shy, but 
without timidity ” One of them was always cross, bending her 
head, and glaring from beneath frowning brows, while the 
other often laughetl joyously, was pleased with bead bracelets 
and other trinkets given to her, and expressed by a queer sniff 
of her flat nose her appreciation of some chocolate bonbons. 
After making ‘‘ a capital dinner on rice and meat,” they greatly 
enjoyed the sunshine in a pretty garden, where they giadually 
grew more confident, and finally allowed themselves to be 
photographed arm-in-arm with the little son of their hostess 
“ The coquettish one shook with laughter, and seemed to guess. 
that a process was going on flattering to her vanity, while the 
cross one still looked gloomy and suspicious They showed 
neither wonder nor admuration of the people and things around 
them in the artistically furnshed house and tasteful garden; 
their eyes, though large and lustrous, have less expression than 
the ugly eyes of a monkey ” These interesting representatiyes’ 
of one of the pygmy races of the world are to be presented to 








various scientific societies in Berlin 
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AN interesting address delivered by M Paul Richer at®the 
Jast meeting of the French Association for the Advancement 
of Science 1s printed in the current number of the Revue Seren- 


e Zefigue The, Subject 1s*the relation of anatomy to art M. 


Richer gives a lucid account of the canons of the human figure 
which have been adopted during vapous periods ın the history 
of art, referring especially to those of the Greek sculptors 


«‘Polycleitos and Lysippos and to those of Leonardo da Vina, 


Albert Durer, and Jean Cousin He then shows that we now 
have materials for the establishinent of a scientific type of the 
proportions of the human body, so far at least as the white race 
ıs concerned This type is not, of course, to be reproduced 3 in 
the works of artists , but M Richer thinks it may be of real 
service to them as a guide fin the appreciation of the propor- 
tions of the different mone they have from time 4o time to 
study e 


MR. A C MAEDONALD contributes to the “agricultural 
Journal of Cape Colony a full and interesting account of what 
has been done to develop the dairy industry in Great Britain 
Speaking of the same industry in Cape Colony, he says that ıt 
is there only in its¢nfancy This 1s largely due to the difficulty 
which farmers otherwise favourably circumstanced have had 
hitherto to contend with in the transport of their dairy products 
to marketin good condition Now, however, the extension and 
union of railways have more or less removed this difficulty, and 
many of the leading farmers, taking advantage of the facilities 
afforded by such extension and union, have greatly mcreased 
their butter production In fact, within the last two years the 
tmcrease in the manufacture of this commodity in the colony has 
blen very large Mr Macdonald sees no reason why m dis- 
tricts such as Alexandria, Bathurst, Peddie, Victoria East, Fort 
Beaufort, Albany, Port Elizabeth, Uitenhage, and East London, 
where it has now become difficult to farm with small stock or 
grow grain profitably, dairying should not prove as great a 
success as ıt has done in the Australian colonies, which in some 
respects are not so favourably situated as Cape Colony, pro- 
vided that the same means are used 


THE nucleus of a paleontological collection was formed at 
the Johns Hopkins University five years ago by Dr W B 
Clark from the deposits of the Atlantic coastal plam He was 
able to gather together a very large amount of material owing 
to the richness of the formations in fossils and their accessibility 
to the city of Baltimore, and since that time additions have 
been made each year by collection and by exchange with the 
National and State Surveys and educational institutions We 
learn from the new number of the University’s ‘‘ Circulars ” 
that there was a greater increase of the fossil collections during 
the past year than during any preceding one This was accom- 
plished mainly by exchange and purchase, although a consider- 
able amount of material was collected in the field Among the 
more notable additions was a collection sent 12 exchange by Mr 
G F Harns, of the Biitish Museum This collection ıs very 
rich in tertiary fossils, illustrating many of the typical English 
localities It contains hundreds of species from the Eocene, 
Oligocene, and Phocene of England Owing to the fact that 
the richest and finest collections of the Paleontological Museum 
of the University are from the American tertiary, these English 
tertiary fossils are said to be of the highest interest and useful- 
ness to students of geology 


AN interesting paper on Atesian wells as a water supply 
for Philadelphia was lately read by Prof O C S Carter 
before the chemical section of the Franklin Insttute A long, 
continued drought caused much inconvenience at Philadelphia 
juning thesummer of 1892, so that the inhabitants would be 
tkely to welcome any practicable suggestion for providing them 
vith new supplies of fresh and wholesome water Prof Carter, 
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after careful investigation, strongly recommends the use of 
artesian wells, the water bf which, he says, would be of con- 
siderable, qfantity and excellent quality 


AN instrument for measuring densities of liquids, which for 
smmplicity can hagdly be surpassed, ts described by A Handl in 
the Wiener Bertchte It consists of two glass tubes joined by 
an indiargpber tube One ofthem ıs 30 cm long and about 
I cme wide, and bears two marks scratched into the glass at a 
distance of 20cm ‘This tube 1s immersed in the liquid to be 
examined up to the lower mark Meanwhile the other tube 1s 
totally immersed in water. On pulling ıt out the liquids m 
both tubeg rise until that ın the first tube reaches the second 
mark, The height of tHe water-column, read off on a suitable 
scale, measures the density of fhe liquid 


e MESSRS SIMPKIN, MARSHALL AND Co have issued Miss 
Eleanor A Ormerod’s ‘* Report of Observations of Injurious 
dnsects and Common Farm Pests, during the Year 1892, with 
Methods of Prevention and Remedy ” This ıs Miss Ormerod’s 
sixteenth report She notes that duying 1892 most of the insect 
infestations commonly injurious to field crops and fruit were 
present to such an extent as to cause inquiry as to their nature 
and as to methods of prevention, but that for the most part 
they did not affect large districts to a serious extent 


A NEW scientific journal devoted to the interests of general 
systematic botany has made its appearance, published at 
Chambésy, near Geneva, under the title Bulleten de ? Herbier 
Bossier 


A BOTANICAL DICTIONARY, by Mr A A Crozer, has just 
been published by Holt and Co, of New York, containing 
definitions of over 5000 words 

a 


MESSRS PERKEN, SON, AND RAYMENT have issued an illus- 
trated catalogue of photographic apparatus, magic lanterns, and 
optical instruments. 


Messrs WHITTAKER AND Co will is$ue in their Specialists’ 
Series a work on “The Dynamo,” by C C Hawkins and F 
Wallis, and a new edition of Sir David Salomons’ work on 
“The Management of Accumulators” They have also in 
preparation m the Library of Popular Science an introductory 
work on ‘* Electricity and Magnetism,” by S Bottone, and one 
on “Geology,” by A J Jukes-Browne Mr Perren Maycock 
has completed the second part of his work on ‘‘ Electric Laight- 
ing and Power Distribution,” and it will be issued in a few 
days An illustrated work on ‘British Locomotives,” by C 
J Bowen Cooke, of the London and North-Western Railway, 
1s in the press, and will probably be issued in May Messrs - 
Whittaker have also in the press a new work by J Horner (“A 
Foreman Pattern Maker”), entitled ‘ The Principles of Fitting,” 
and the second part of Mr Brodte’s ‘‘Dissections Ilustrated ” 


MESSRS GRIFFIN AND Co announce ‘‘A Manual of Dyeing,” 
by Dr Knecht, Mr Chr Rawson, and Dr. R Loewenthal , 
“Oils, Fats, Waxes, and Allied Materials, and the Manufacture 
therefrom of Candles, Soaps and other Products,” by Dr C 
R Alder Wright, ‘‘ Painters’ Colours, Oils, and Varnishes, by 
Mr Geo H. Hurst, “ Griffin’s Electrical Price-Book,” edited 
by Mr H J Dowsing, the tenth annual issue of the “‘ Year- 
Book of Learned and Scientific Societies,” “A Treatise on 
Ruptures,” by Mr J F C Macready, ‘‘Forensic Medicine 
and Toxicology,” by Prof Dixon Mann, ‘‘The Medical Dis- 
eases of Children,” by Mr Bryan Donkin, ‘A Medical Hand- 
book for the Use of Students,” by Mr R S Autchison, “The 
Physiologist’s Note-Book,” by Dr W Hull, and “ A Text- 
Book of Biology,” by Prof | R, Amsworth Davis 


Messrs L ReEVE AND Co have in preparation a new work 
on the British Aculeate Hymenoptera from the pen of Mr 
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Edward Saunders, uniform with the same author's work on the 
Hemiptera Heteroptera, just complete. 


e 

THE extreme difficulty which 1s experienced in the* separate 
identification of the typhoid bacillus and the B col communis 
ın consequence not only of their great resemblance microscopie- 
ally, but also ın the appearances to which they give rise when 
grown ın artificial culture mediag has caused much dpubt to be 
cast upon the alleged detection of the former in water . It 1s 
well known that the B col communzs g an almost constant 
attendant upon the typhoid bacillus, being normally present in 
the alimentary canal, and being, moreover, frequently found ın 
large numbers in polluted streams and cohtamingted well- 
water In nearly all cases, therefor, wheresa water is sus- 
pected of haibouring the typhoid? bacillus the B col communes 
may also be expected to be present Unfortunately, the many 
methods which have been devised, some of which are extremely 
ingenious, for separating out the typhoid bacillus from other 
oiganisms, are based upon the idea that few, if any, micro? 
organisms can flourish im as acid a medium as this bacillus, and 
no account has been taken 6f the refractory nature in this respect 
of the B colt communis This organism 15, in fact, possessed 
of far greater powers of resistance than its more dangerous com- 
panion, and whilst the proportion of citric acid or phenol to be 
added, whether directly to the wate: or to the culture medium, 
is such that in some cases the other organisms present are 
destroyed whilst the typhoid bacillus and the Z col communis 
are left untouched , in other methods the amount of acid pre- 
scribed is sufficient to entirely obliterate the typhoid bacillus, 
leaving, however, the Z colz communs sole master of thé field 
In an extremely interesting pape: which has appeared in the 
Zertschiift fur Hygiene, vol xu p 491, 1892 (“Ueber den 
Typhusbacillus und den Bacillus colt commun? ”), Dunbar dis- 
cusses very fully all these pomts, and gives an account of the 
principal methods in vogue for the isolation of the typhoid 
bacillus, together with a critical commentary based upon his 
own expeiimental obs@rvations, as well as those of other invest- 
igators As a result of these researches Dunbar maintains 
that no absolutely trustworthy method at present exists for the 
successful identification of the typhoid bacillus in the presence 
ofthe B col communis, and that it ıs highly probable that the 
latte: has in many cases been mistaken for the former in water 
supposed to contain the typhoid bacillus There can be no 
doubt, however, that, with a knowledge of these imperfections, 
the judicious application of some of these methods may very 
gieatly facilitate the isolation of the typhoid bacillus in the 
ptesence of other organisms, and that, moreover, a method 
which 1s able to restrict the varieties present on any given 
gelatine plate tothe @ cole communis and the typhoid bacillus 
already removes some of the chief obstacles 


A FURTHER communication from M Moissan concerning 
the chemical properties of the diamond ıs contubuted to the 
curent number of the Comptes Rendus In the first place 
precise determinations have been carried ont of the tempera- 
tures at which various kinds of diamonds undergo combustion 
ın pure oxygen As the action of orygen upon the diamond 
has so long been known, it appears somewhat singular that, as 
M Moissan states, no exact data concerning the temperature of 
combustion should hitherto have been obtained It will doubt- 
less be remembered that Dumas and Stas, in their celebrated 
experiments in connection with their determination of the atomic 
weight of carbon, burnt diamonds ın a current of oxygen in a 
porcelain tube heated ın an ordinary earthenware table furnace 
Other chemists have since performed similar experiments with 
the aid of the combustion furnaces employed ın organic analysis 
In order to be able to determine the temperature of such com- 
bustion with precision, M Moissan has employed a modification 
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of Jae Chatelier’s thermo electric apparatus, placed along with 
the diamond im a wide porcelain tube closed at the ends with 
glass plates though which the combustion in oxygen could be 
viewed It was found that when the temperature ıs slowly . 
raised under these conditions the combustion proceeds gradually 
without the production of light But if the temperature 1s 
raised 40° or 50° above the point at which this slow combustion 
commences, a sudden incandescence occurs, and the diamond + , 
becomes surrounded by a brilhant flame Various deeply- 
coloured ‘specimens of diamonds burnt with production of 1n- 
candescence and flame at temperatures of 690°-720°, but trans- 
parent Brazilian diamonds did not atta the stage of slow com- . 
béstion without icandescence till the temperature of 760°-770° 
was reached A Cape diamond suffered gradual combustion at 
780°-790° Specimens of exceedingly hard boort hkewise com- 
menced t&cgmbine with oxygen æt 790°, and burnt brilliantly 
At 840°-875° When Cape diamonds were heated in a curent 
of, hydrogen to a temperature of 1200° "they remained un- 
changed, but if the stones had previously been cut they fre- 
quently lost then brilliance and transparency Dry chlorine gas 
was found incapable of reacting with the diamond until 4 tem- 
perature of 1x00°-1200° wasattained Hydrofluoric acid vapour 
hkewise only reacted at about the same high temperature 
Vapour of sulphur also requires to be heated to ra00° before 
reacting, but in the case of blach diamonds bisulphide of carbon 
1s produced at about goo” Metallic iron, at its melting point, 
combines with the diamond in a most energetic manner, and ıt 
3s a point of considerable interest that crystals of graphite are 
deposited as the fused mass cools , hence the experiment forms 
a striking mode of converting the allotropic form of carbgn 
which crystallises in the cubic system into that which crystal- 
lases ım the hexagonal system Melted platmum hkewise com- 
bines with the diamond with great energy A most curious 
reaction has been observed to occur between the diamond and 
the carbonates of potassium and sodium When a diamond 1s 
placed in the fused carbonate contained in a platinum dish ıt 
rapidly disappears, and carbonic oxide 1s copiously evolved 
Fused nitie or potassium chlorate, however, have not been 
observed to exert any action upon diamonds 


Nores from the Marme Biological Station, Plymouth — 
Recent captures include examples of the Hydroid My tothela 
pArygia, the Opisthobranchs Aplysea punctata and Oscanzts 
membranaceus, and the ‘ cotton-spinner” (Holothzs 2a nigs a) 
The week has been marked by a rapid increase in the numbers 
of Echinoderm larvae, especially of 4w zcutlarza and Bipinnaria, 
but P/uter are still relatively scarce Ephyre of Aureha 
continue plentiful, and have grown appreriably Among the 
Anthomedusz, Rethhea octopunctata, Sarsia pi oltfera (without 
buds), and the gonozooid of Podocoryne carnea have been 
noticed , among Leptomeduse, the Aucofinm- and Eucope- 
stages of Clyta Fohnston: have made their appearance, together 
with Thaumanteas For beste (Haeckel) and small Okela medusee 
Several Muggiæa and a single Pidrum were seen on the Irth 
inst The Nemertine Amphiporus lactrfioreus, and the An- 
omoura Eupagui us Prideauxn, Galathea disper sa and enter medra 
have begun to breed 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus, 8) 
from India, presented by Mr G J Sheppard, a Leopard 
(Felts par dus) from Kismaya, East Africa, presented by Mr J 
Ross Todd, a Spotted Ichneumon (Herpestes nepalensis) from 
Nepal, presented by Lieut Philip Egerton, RN , six Vul- 
furme Guinea Fowls (Wumida vulturina) from East Africa, 
presented by Mr R J Macalhster, a Black Tanager (Zachy- 
phonus melaleucus) from South America, presented by Miss 


| Trelawny , a Greater Sulphur crested Cockatoo (Cacatua 
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galerita) from Australia, presented by Miss Amy M Dundas, 
three white-tailed Gnus (Connochetes gnu, 6 2 9) from South 
Africa, deposited , a Burchell’s Zebra (Zguzs bu cheilt, g’, two 

e Silver-backed, "Foxes (Oxnıs chama), a Cape Bucephalus 
(Bucephalus capensis) from South Africa, a Salvin’s Amazon 
(Chrysotes salvini) from South America, purchased , four Up- 
land Geese (Be nicla magellanica) from the Falkland Islands, 

, ‘received in exchange , four Coypus (Myopotamus coypus) born 


in the Gardens k 





: OUR ASTRONOMICAL COLUMN è 


Comet Homes (1892 III ) —This comet has now become 
rather a difficult object, but the following ephemeris may be 


useful for those employing large instruments — 
e 


s 12h Paris Mean Time ° ° 

1893 RA (app) Decl (app ) 
h m s F © n . 

March 16 2 55 290 +35 27 53 
17 57 161 30 43 
; 18 2 59 35 33 33 
19° 3 O II 36 23 
20 2 389 39 13 
2I 4 270 42 2 
* 22 6 153 44 51 
23 3 8 38 35 47 40 


THE Sizes oF JuPITer’s SATELLITES —M J J Landerer 
describes in the Comptes Rendus some experiments made to test 
the accuracy attainable in measuring the diameters of satellites 
by therr shadows cast on the primary He took a finely-ground 
glass plate and blackened ıt, leaving a space in the middle repre- 
senting the appearance of Jupiter with its bands and small black 
spots representing shadows He then placed it at a distance of 
314m, illummmated ıt by a suitable hight from behind, and 
sketched the disc through the telescope used for the actual 
observations Wath some practice it was found possible to draw 
such spots correctly to within one-tenth per cent M Landerer 
then applied his method to the satellites themselves, and found 
the following numbers for their radıı —o 0199, 0 0184, 0 0435, 
andoo4ig The numbe of observations was twenty-six for the 
first satellite, seventeen for the second, thirty for the third, and 
twenty-two for the fourth The commonly accepted numbers, 
obtained by micrometric measurements of the bright satellites, 
are O 0291, O 0259, O 0431, and o 0367 


OBSERVALIONS OF THE ZODIACAL LIGHT —In No 3155 


of the Astronomischen Nachrichten Mr Arthur Searle gives an 
account of the experimental work he and Prof Bailey have 
been carrying on with respect to the best methods of making 
and recording observations of the zodiacal*ight Owing to the 
prevalent use of electric light in the neighbourhood of Harvard 
College Observatory, the observations were made at some dis- 
tance away The general mode of definmg the position of the 
zodiacal light up to the present has been by drawing its outline 
ona star atlas exactly as ıt appeared in the sky at the time of 
observation The great drawback about this method is that 
in the majority of cases the zodiacal light has no definite out- 
lne, but gradually decreases in brightness ag one recedes from 
the axis of the figure, eventually fading imperceptibly away 

That this 1s so is the general idea and 1s backed up by observa- 
tions, but it 1s also true that the contour, so to speak, of the 
luminous figure is sometimes sharper at some places than 
at others Instead of outline drawings these observers have sub- 
stituted contour lines ın which the degree of light represented 
by each contour 1s stated , the latter 1s accomplished by select- 
ing a portion of the sky ‘‘ unaffected by the zodiacal light, but 
of equal brightness with those portions traveised by the contour 
hne” This region would naturally he near the Milky Way and 
its situation 1s defined by the starsin the vicinity To com- 
plete the record the geographical position of the observer's 
station and the time of observation should be included in the 
statement In addition to the contour limes two other sugges- 
tions are put forward, (1) that the axis of brightness should be 
mdicated by a line, and (2) that should there be distinctly ob- 
served by any chance two cones of light, an outer and an inner, 
such a distinction should be shown in the record by drawing a 
boundary between them 
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WEINEK’s LUNAR ENLARGEMENTS Since the appearance 
of the magnificent enlargements obtamed by Dr Weinek from 
the Lick Opservatory negatives, many details of surface struc- 
ture have been brought to light which have up till now evaded 
even the aided eye These details? consisting as they do of 
winding rills, valleys, and hair-like markings, appear quite 
sNarp and distinet in contrast with the larger surface features, 
and it 1s this fact that has caused some uncertainty about their 
being actugl features on the lungr surface Every one acquainted 
a little with photography knows that a photograph loses in 
sharpness the more it 1s enlarged, and ıt ıs here very curious to 
find a picture after Being twenty times enlarged with minute 
details quite crisp and sharp, and the larger portions quite fluffy, 
as 1s the case in the enlargement of Vendelmus, taken om 
August 31, 1890 ° As Mr Elger remarks (Observatory, March), 
‘ifthese curious parkinggrepresent actual features on the moon's 
surface, ought they not to be easily seen in any good telescope 
that shows the formation and its principal details with far greater 
pal pad than the twenty-times enlarged negative, and many 
stnall craters, &c , 1n addition whicl are scarcely traceable upon 
1t? One does not understand why this should not be so, unless 
these objects mahe an impression on the sensitive plate that they 
failto do on the retina, which 1s hardly hkely to be the case ’” 
M Faye, in Comptes Rendus (No 9) for March, when referring 
to these enlargements, says that several members, MM 
Fizeau, Mascart, and Cornu included, reserved their opinions 
on the interpretation of these matkings, which seemed to be the 
results of retouchmg ‘‘ Certain vermiculees appearances,” says 
he, ‘‘stow a clearness which is strictly an contradiction with 
the veiy general ‘estompée’ appearance of the lunar cliché ” 


“ D ASTRONOMIE” FOR MARrcH—The March number of this 
magazine commences with some observations of Jupiter made at 
the observatories in Juvisy, Bruxelles, and in Spain dunng the 
past year The numerous drawings which accompany the ob 
servations impiess one with the incessant change that is 
taking place in the dense atmosphere, while the large red spot 
was as usual seen ploughing its way apparently through one of 
the dark belts „The period of rotation of this spot seems to 
have suffered a retardation during the last twelve months, as 
wil? be seen from the following table, which we take the liberty 
of producing here — 


bom s hm e 
1879 9 55 357 1886 9 55401 
8o 350 87 401 
81 361 88 40 2 
82 372 89 40 3 
83 38 1 90 4ts 
84 39 2 | gt 42 2 
85 401 92 39 3 


M Guillaume, of the Lyons Observatory, contributes some in- 
teresting notes on the appearances of Saturn’s rings during the 
same year, at which time it will be remembered we weie lying 
nearly in its plane Besides the drawings showmg the general 
features of the planet, there are some illustrating the different 
degrees of luminosity observed at various parts of the ring itself 

“The Circulation of Winds at the Surface of the Globe” is 
the title of an article by M A Duponchel, in which he gives as 
an introduction a brief historical account of the early hypotheses , 
while M Flammanion gives us the fifth chapter on ‘“ Comment 
Arrivera la fin du Monde,” dwelling for the most part on the 
destructive forces at work on the earth’s surface 


BERMERSIDE OBSERVATORY —In the advertising sheets of the 
Observatory for March we are sorry to see the following notice — 
“ On sale (the owner giving up astronomical work) the 3-foot 
Common ieflector, with or without dome, complete, in perfect 
order Mirror by Sir H, Grubb — Full particulars on applica- 
cation to J Gledhill, Bermerside Observatory, Halifax ” 


GEOGRAPHICAL NOTES 


A TELEGRAM fiom Port Stanley announces the return of the 
Dundee whaling slips to the Falkland Islands (see NATURE, 
p 282) ontheir way home In the two months during which 
they were absent it ıs improbable that high Jatstudes were 
reached, but 1t 1s evident that a cargo was rapidly obtaimed, 
although tt 1s net reported whether the species of whale hoped 
for was found. 


THE Geographical Studentship at Oxford lately held by Mr. 
Giundy has been awarded to Mr W H Covens-Hardy, New 
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College Mr Cozens Hardy Nas already made some teresting 
journeys in Montenegroeand the neighBoumng little-known parts 
of the west coast of the Balkan Peninsula which heantends to 
study further e? $ 


THE expedition of M Delcommune by Lake Tanganyika 
appears to have been the most successful of all ghose sent out by 
the Katanga Company, as its leader has returned to Leopold- 
ville, and will soon reach Europe to recount his experiences 
The expeditions of Captain Stairs and Captain Bia, although 
successful ın reaching their destination, were unfortunate in 
losing their leaders, and all the parties suffered ternbly from 
sickness and famine One of the interesting circumstances of 
these expeditions 1s the fact that a bronze tablet commemorat- 
ing the death of Livingstone has been fixed te the tree at Old 
‘Chitambo's, where the great travelles died This fablet was 
sent out in duphcate by Mr A J, Bruce of Edinburgh, son 1n- 
law of Dr Livingstone, through Mr Arnot, who being unable 
to reach Chitambo’s himself, entrusted one of the tablets to 
Captain Bia, by whose party ıt was placed in position, 28 


Mr MACKINDER’Ss educational lectures, of which the eighth 
was delivered im the hall of the University of London on® 
Friday night, continue to be well attended The subject of the 
lecture was the Alps as a fagtor in European history, and the 
series of fine maps specially prepared for pro,ection by the 
lantern enabled the development of the historical argument to 
be followed from pomt to point 


THE March number of the Scottish Geographical Magazine 
contains a valuable note by Prof Mohn on the climate of Green- 
land, in which he epitomises his discussion of Dr Nansen’s 
results, published in a recent Erganzungsheft of Petermann's 
Mitteilungen, and corrects ıt by the record of Peary’s work The 
isotherms (reduced to sea level) run parallel to the coast, the 
interior being coldest at all seasons , 30° F compared wyh 26° 
on the coast for January, 30° as compared with 50° for July, and 
on the average for the year the centre of the land 1s probably 
about — 10°, while the coast has the temperature of 30° 





. 
THE CHATHAM ISLANDS AND AN 
ANTARCTIC CONTINENT 


A the last meetingeof the Royal Geographical Society Mr 
H O Forbes discussed the question of the former 
extension of an Antarctic continent in relation to certan 
observations made during a recent visit to the Chatham 
Islands The whole surface of these islands, especially Whare 
kaurı and Rangiauria, 1s covered with a bed ol peat in places 
over forty feet in depth—deeper in the northern part than in the 
southern-—traversable in safety only by those acquainted with 
the country , for to the mexperienced eye there seems ın most 
places no difference m the surface wbich can carry with safety 
both horse and rider, and that on which the lightest footed 
pedestrian cannot venture without being engulfed ‘The surface 
of some of the larger and wetter depressions 1n the ground was 
covered with a brilhant-coloured carpet of luxuriant mosses, 
emitting an aromatic fragrance, spread out 1n artless undesigned 
parterres of rich commingled green, yellow, and purple, and 
endless shades of these, warning the traveller of the existence of 
dangerous bogs beneath, and brightening miles of treeless moor- 
land, which, but for those floating gardens, would be aninviting 
and uninteresting In many places all over the island this 
gieat peat-moss 1s on fire, and has for years been smouldering 
underground, or burning in the exposed faces of the great pits 
which have now been burnt out Dr Dieffenbach mentions 
these fires at his visit in 1840, and states that the combus- 
tion had begun before 1834 They appear to have been burn- 
ang In one part or another of the island ever since Dieffenbach’s 
visit. A peculiarity in the main island that strikes the visitor 
very early 1s the occurrence of many lakes and tarns These 
lakes are, for the most part, on the eastern side, at the back of 
the low hills facing Petre Bay The largest 1s fifteen miles 
long, over forty miles ın circumference, and about ten and a half 
mules broad at its widest part 
Mr Forbes’s object in visiting the islands was to look for 
the remains of a fossil bird, fragments of which had been sent 
to him 1n New Zealand These he discovered ın considerable 
numbers, and found that the bird was no other than a species of 
elphanapleryx, a large and remarkable member of the rail 
family, which hved contemporary with the celebrated dodo in 
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the %sland of Mauritius, and was very similar to one of the 
extinct flightless birds of that island Here was the only place 
in the’world where ıt was known to exist, and where it had 
with the dodo preserved its fading yace downsto about two 
hundred years ago, when both of them passe away and 
perished for ever from among living things In the Chatham 
Islands the remains of the ¢phanapier yx were found in kitchen 
middens of the Moriorts, showing that in this region of the 


world also it had survived down to comparatively recent date, =, 


just as the moa had in New Zealand 

In theeChatham Islands there still live several types of 
flightless birds scarcely represented elsewhere, except in widely 
separated oceamic islands To account for their distribution 1t 
1s necessary to reason backwards to former distributions of land 
antl sea The occurrence of similar forms ın the three southern 
continents and in the islands which he between them 1s most easily 
explained by a former Austral continent of considerable northern 
extension |The outlines of this continent it 1s of course impossible 
totrace wifhenything approaching*to accuracy till we are in 
Possession ofa larger number ofsoundings Butt 1s not unlikely 
that the great meridional masses of land—or World ridges—which 
are probably of primeval antiquity extended to meet prolong- 
ations northward of the Antarctic continent [here 1s some 
evidence that the direct unton of South Africa with the other 
continents was not for so prolonged a period as the others 
The presence of the Aphanapteryx and other ocydromine birds 
both in the Mascarene and in the New Zealand continental 
Islands supports other evidence pointing to an extension of that 
area south by Marion and Kerguelen Islands, and of New Zea- 
land south, or of the Antarctic Jand north, by way of the Mac- 
quarnie, Auckland, and Antipodes Islands It 1s interesting to 
observe that the great Pacific trough to the east of the longitude 
of New Zealand extends far south into the Antarctic region 

It ıs not necessary to suppose that all the southerly 
extending arms were connected contemporaneously with an 
Antarctic continent Itis impossible to account for the presenc& 
efor instance, of some South American forms in Australia and 
not m New Zealand , of Mascarene forms in the New Zealand 
region and not in Australia, or m Africa, or elsewhere, while we 
are unacquainted with the orography, the vers and mountain 
barriers, of the submerged southern content , and its various 
commussures may have been open at one time and closed at 
another As there are, moreover, abundant evidences of great 
volcanic action over all the region, in New Zealand, South 
America, Mascarenia, and the Antarcuc Islands, the permuta- 
tions and combinations of the ups and downs of these lands, the 
openings and closings of the gates, paths, or stepping stones, are 
beyond our computation 

The deductions as to an Antarctic continent, made on biologi- 
cal grounds, are supported by the depth of the circumpolar sea, 
so far as itis known The submarine plateau of the Austral land 
slopes northward all round the shores of the known lands more 
gently than 1s the case along any other coast, and this would 
seem to indicate that, 1f elevated, the Jand would form in great 
extent a continuation of the three primal ridges of the globe 
southward, coalesced and spread out round the Pole, with, be- 
tween these arms, the terminations of the great and permanent 
ovean troughs How far these hypotheses—which are but a re- 
statement, in great measure, of the investigations and conclusions 
of many distinguished naturalists, geologists, and geographers 
may be substantated or refuted by future discoveries it 1s difficult 
to say, but the diseovery of these mteresting phanapteryx 
bones on the Chatham Islands must always remain an important 
factor in the solution of this question : 

There was an anrmated discussion 


ARCHEOLOGICAL WORK IN AMERICA 


IN his report, just issued, on the Peabody Museum of American 

Archeology and Ethnology, Prof Putnam 1s able to record 
the results of a very exceptional amount of useful wok This is 
due to the fact that while the officers of the Museum have dis- 
charged their usual duties many special archzological and 
ethnological researches have also been carried on with a view to 
the collection of materal for the Chicago Exhibition Prof 
Putnam says — 





Never before his such an extensive field of anthropological 
research been covered in two years’ time, and it is desirable to 
place on record what has been accomplished In the north, 
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Lieutenant Peary’s expedition to Greenland has brought bacle a 
valuable collection from the httle known tribe of Eskimo at 
Whale Sound, including their summer houses of skins, their oats, 
sledges, weapons, implements, utensils, ornaments , full sets of 
“garments and earvings ın 1vory, as well as several hundred pho- 
tographs of individuals of the tribe and of scenes illustrating 
their daily life , also several crania, and a complete census of the 
tribe with a fall set of anthropomeétrical measurements afd 
observations In Labrador, the Skiles expedition (upon which 
* I obtained positions for two Harvard students, one as a naturalist 
and the other as astronomer) has brought back 57 of the gabrador 
Eskimo,~~men, women, and children with all their belongings, 
—makıngan Eskimo village now on the Fair grounds in Chicago, 
- where it will remain until the Fair is over On the Pacific side 
Dr Sheldon Jackson has made ethnological collections in Alaska, 
and also among the coast tribes of Siberia Mr Cherry has 
collected from the tribes of Yucon valley, and by seven other 
assistants a systematie collection has been made on the north- 
west coast, between the Colambia River and Alaske® particu- 





larly from northern Vancouver and the Queen Charlette Islands e 


On the Saskatchaw@n Mr Cowie has made a complete collection 
to illustrate the life and customs of the tribes of the valley ° 

Ariangements have been made with the Canadian Com- 
missioner of Indian affairs by which the interior tribes of Canada 
will be represented living on the Fair grounds, and by the 
cooperation of the Canadian Government World’s Fair Com- 
mission a representation of the archeology of Canada has been 
secured In the eastern portion of Canada Mr Tisdale and Mr 
Fenollosa, both Harvard students, have collected anthropological 
data, and much of ethnological importance Nearly all the 
Indian tribes of the United States have been visited by students 
from Harvard and other universities for the purpose of obtaining 
anthropological data relating to the physical characteristic of the 
various tribes and of collecting ethnological material 

The State of New York through its World’s Fair Commission 
hès also been brought into this work The Commissioners are 
earnestly cooperating with me in securing a large archeological 
collection, and also a thorough representation of the Iroquis 
tribes Famulies from these tribes will be living on the Exposition 
grounds in bark houses such as were in use when this powerful 
nation first came in contact with our race 

South of the United States, the Bureau of Latin-American 
Republics ın connection with the State Department has been 
working with the Ethnological Department of the Exposition, of 
which its forms a section, and a number of officers of the army 
and navy were detailed to visit the various republics and arouse 
an interest in the Exposition, and also to make collections in 
ethnology and archzology under instructions which I furnished 
for their guidance These gentlemen have accomplished much 
ethnological importance, and have secured several collections 
from the native peoples of Central and South America Mr 
Frederic Ober was sent to the West Indies and made a special 
research among the Carbs i 

In relation to Mexican archæology, Mrs Zelia Nuttal, acting 
in her double capacity as honorary as»istant ın the Museum and ın 
the Ethnological Department of the Exposition, has been engaged 
m a search for objects in Europe, brought there at the time of 
the Spanish conquest, and has found several interesting things, 
connected with the period of Cortez, of which she has had fac- 
similes made both for the Exposition and for the Museum 

Further South in Mexico, Consul E H, Thompson has con- 
tinued the work ın connection with his explorations for the 
Museum among the ancient ruinsof Yucatan During this time 
he has made about 10,000 square feet of moulds of portions of 
the ruined buildings, showing the facades, parts of corners of 
structures, doorways, and the great recess with its pointed arch 
of the so-named ‘‘ House of the Governor” at Uxmal He has 
also moulded both sides of the famous Portal at Labna Casts 
are to be made from these moulds in Chicago, and there 
will be seen on the Exposition grounds facsimiles of these 
elaborately carved stone structures of Yucatan, over and around 
which will be the tropical plants native to the region of the 
runs As this work by Mr Thompson was ın connection with 
his explorations for the museum, we can secure such casts from 
the moulds as we may desire at the cost of making the casts, 
which, however, will be several thousand dollars ‘ 
» The Museum Expedition to Honduras, which 1s an important 
part of the work of the year, will be specially mentioned further 
on, but as ıt forms a link im the chain of explorations it 1s referred 
to m this geographical review Farther south, Mr G A 
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Dorsey, a graduate student in this department of the University, 
working as a special assigtant for the Exposition, has made 
extensive ang important explorations on the Island of La Plata, 
Ecuador, and ın Peru and Boliviap where he collected a large 
amount of material. Lieutenants Safford and Welles have 
secured series of garments, weapons, and other objects illustrating 
the tribes of porti®ns of the interior of South America Osher 
officers sent out by the Latin-American Bureau have been farther 
south, and@atagonta and Tierre del Fuego have been drawn 
upon fpr representations of their ethnology 

Returning to the Umited States, archeological work has 
been carried on m Ohio by Dr Metz, Mr Saville, Mr. Moor- 
head, Mr H I Smith and Mr Allan Cook In the Delaware 
valley, Mr Ernest, Volk, who in previous years was in the field 
with me, has been engaged in making a careful exploration of 
several ancient vilage sit@s, burial places, and workshops or 
quarries, where stone implemer’s were made Mr Allan Cook 
of the University also made a brief study of a small burial-place- 
op Cape Cod „Mr M H Saville, a student assistant in the 
Museum, examined an ancient soapsfone quarry in Connecticut 
from which interesting specimens were obtained both for the 
Rluseum and Exposition, and several gentlemen, particularly 
Dı: F H Wilhams, Mr Wm C Richards and Mr James 
Shepard, who showed him much couttesy, gave to the Museum 
a number of stone implements found on and near the old quarry. 
In Maine, Mr C C Willoughby working entirely for the 
Museum, explored two singular burial-places in the Androscoggin: 
valley in which the graves were so old that the skeletons had 
entirely disappeared, leaving in the graves only masses of red 
ochre and numerous implements and other objects of stone 
This exploration was conducted m a careful manner and the 
notes, drawings, and photographs of the objects in place show 
how thoroughly the work was done A fine lot of implements 
1n perfect condition was found by Mr Willoughby, and several 
others*obtainea in former years from the same place were given 
to the Museum by Mr Elijah Emerson of Bucksport This 
remarkable collection will be exhibited m Chicago as part of 
the Peabody Museum exhibit and will afterwards be arranged ın 
the Museum Af the request of Mr T H B Pierce of Dexter, 
MS, Mr Willoughby also made a partial exammation of a 
mound nea: Dexter which may be a burial mound Further 


, exploration should be made, for if ıt prove to be a burial mound 


it would be the only one known in New England 

Important researches 1n physical anthropology have also been 
carriedon These were in pait based on the observations made 
by the assistants among the native tribes, and in part upou 
collections In this connection Dr Franz Boas, aided by Dr 
G M West and two clerical assistants, has been engaged in 
the museum in classifying the anthropological data and in pre- 
paring charts, tables, and diagrams to illustrate this subject at 
the Exposition Thus for the first time there 1s being prepared. 
a presentation of the physical characteristics of the native 
American peoples Measurements have also been taken, and 
observations made, on more than fifty thousand children in the 
public schools in different parts of the United States and Canada, 
as well as on those in the Indian schools, and on many negro 
children In this connection we have secured the cooperation 
of the authorities of the Japanese schools, and of those of the 
Hawanan Islands We shall thus have the measurements of a 
number of Japanese and Kanaka children foi comparison To 
this series of physical measurements has been added a series of 
tests relating to the mental development of children These 
observations and deductions will not only furnish data of import- 
ance to educators, but there 1s reason to believe, from what has. 
already been accomplished ın this direction, that they will also 
give the basis upon which decided reforms ın certain directions 
will be established It 1s almost needless to say that the details 
of this part of the work are entrusted to Dr Franz Boas, who 1s 
my earnest collaborator m connection with the Exposition 

This brief review of the work of about 100 assistants shows 
how much has been done during the year, and as the Peabody 
Museum ıs the place from which ıt has all been directed, and as 
much of the work has been done by my regular assistants and 
students, it 15 eminently proper to refer to ıt ın this report as 
showing the relation of the Museum to anthropological research 
m America It must also be remembered that the directors of 
the World's Columbian Exposition have not only given to me 
this grand opportunity for research, but that ıt has been largely 
paid fo. by the funds subscribed by the citizens of Chicago 
Never before has there been a year when so much money has 
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been expended for pure research ın anthropology under one ® UNIVERSITY AND EDUCATIONAL 
direction as during the past year, ant praise and honour are í INTELLIGENCE 


due to the business men forming the directory of thesExposition 
in Chicago, who have so cgrdifily met my proposals "and fur- 
nished the means for carrying them out on so grand a scale 

Notwithstanding the vast material iterests snvolved in the 
Columbian Exposition, 1t must be admitted that Chicago has 
nobly supported pure science in this connection and has shown 
an appreciation of its high aims @ e 

On the Honduras Expedition Profa Putnam reports as 
follows — 

Tt was stated in the last report that an expedition had just 
started to make the prelimmary explorations for the ancient 
rums of Copan, and in that report is given a brief ousline of the 
ongin and plans of this undertaking on the part of the Museum 
to be carried on by the assistanc of pations of archeological 
research Itis indeed a pleasurable duty to announce that the 
first season’s work of the expedition has praved a deqded 
success , and that although the party had many trials and 
difficulties to overcome, no serious accidents or sickness occurred, 
Messrs Saville and Owens returned im safety, in May last, 
bringing with them a large number of most interesting and 
important objects ilustratimg the wonderful carvings ın stone , 
several vessels and many fragments of pottery, numerous 
ornaments made of stone, shells and bone, stone implements , 
and portions of human skeletons Among the latter are several 
ıncisor teeth, each of which contains a small piece of green 
stone, presumbly jadeite, set ın a cavity drilled on the front 
surface of the tooth We had before recetved from very ancient 
graves in Yucatan human teeth filed ın a peculiar manner, and 
now we have teeth from the ancient graves in Copan ornamented 
ın another way This 1s of particular interest ın adding one 
more to the several facts pomtmg to Asiatic arts and custgms as 
the origin of those of the early peoples of Central Amenca A 
most striking resemblance to Asiatic art 1s noticed in several of 
the heads carved in stone,—one in particular, if seen in any 
collection and not labelled as to its origin, would probably pass 
almost unchallenged as from Southern Asia These may prove 
to be simply comeidences of expression of peoples of correspond- 
ing mental development brought about by corresponding natural 
surroundings and conditions At present we must admit that 
there are many resemblances in architecture, sculpture, ornament, 
and religious symbolism, between Central America and portions 
of Asia, The true meaning of these resemblances will be made 
known as authentic materials for study are obtaied by such 
thorough and exhaustive field work as the Museum has been 
carrying on , and none 1s so important for this special subject as 
that of the Honduas expedition For this work, however, a 
large sum of money 1s required. The ten years allowed for the 
work m Honduras by the edict of that government must be 
utilised to the fullest extent, and each year must find the 
Museum ready to put 1ts party in the field well equipped and 
provided with money for the very expensive work to be per- 
formed 

It 1s not my intention to give an abstract of the iesults of last 
year’s explorations at Copan Itas far better that the report 
should be carefully prepared by those engaged in the actual 
field work from year to year After sufficient information has 
been obtained about the rums themselves, and the‘architectural 
and chronological relationship of the various structures, and 
after a thorough knowledge of the different modes of burial has 
been acquired, and all possible objects have been collected, then 
conclusions can be drawn which will be of scientific value, since 
they will be based on a thorough knowledge of all the facts An 
important beginning was made by the expedition last year, plans 
of the plaza and of the principal structures forming the great 
mass of the ruins having been made, many photographs taken, 
and paper moulds of important sculptures, lines of hieroglyphs 
and several of the large idols or carved monoliths secured Con- 


sidering the difficultres of transportation (wholly by mules to the ' 


coast—a seven days’ journey), both Messrs Saville and Owens, 
and all associated with them must be congratulated on what they 
accomplished Since tne return of the expedition the photo- 
graphs have been printed, preliminary reports have been pre- 
pared, and casts have been made from the moulds These casts 
are now being placed in the Museum, and a sertes has also been 
made for the Boston Art Museum, and another for the 
Columbian Exposition 
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CAMBRIDGE —Prof Livemg announces a coursg of demonstra- 
tions ın spectroscopic chemustry, to ‘be given dising the first 
three weeks of the Easter term, daily (except on Saturdays) at 
1X, beginning on April 24 

e examination in Sanitary Science for the Diploma m 
Pubhe Health will be held from April 4 to April 8 


The honorary degree of Doctor in Science will be conferred ` 


on Prof, Virchow, at a special congregation on Tuesday, 
March 21 
A grant of £65 has been made from the Worts Travelling 
Scholars’ Fund to H. Woods, of St John’s College, for the 
ptwpose of paleontological research ın Saxony and Bohemia 
Lawrence Crawford, B A, Fifth Wrangler, 1890, has been 
elected toa Fellowship at King’s College 
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bs LONDON 

Royal Society, February 16-—‘' The Value of the 


Mechanical Equivalent of Heat, deduced from some Experi- 
ments performed with the view of establishing the Relation 
between the Electrical and Mechantcal Umts, together with an 
Investigation into the Capacity for Heat of Water at different 
Temperatures” ByE H Griffiths, M A , Assistant Lecturer, 
Sidney Sussex College, Cambridge, assisted by G M Clark, 
BA, Sidney Sussex College, Cambridge Communicated 
by R T Glazebrook, F R S 
If a calorimeter 1s suspended in a chamber, the walls of which 
are maintained at a constant temperature, we can, by observa- 
tions over a smal? range across that outside temperature, deduce 
the rate of rise due to the mechanical work done ın the calor- 
meter, when the supply of heat 1s derved from stirring onlf 
«By repeating the observations in a similar manner over ranges 
whose mean temperature 0, differs from that of the surrounding 
walls fọ, we obtain the change in temperature due to the com- 
bined effects of the stirring, radiation, conduction, and convec- 
tion at all points of our whole range of temperature As the 
success of the method depends (1) on the possibility of man- 
taming the exterior temperature unchanged, and (2) on the 
regularity of the supply of heat due to the stirring, we buefly 
indicate our method of securing those conditions 
1 The calorimeter? was suspended within an air-tight steel 
chamber The walls and floor of this chamber were double, 
and the space between them filled with mercury The whole 
structure was placed in a tank containing about 20 gallons of 
water, and was supported in such a manner that there were 
about 3 inches of water both above and beneath it The 
mercury was connected by a tube with a gas regulator of a novel 
form, which controlled the supply of gas to a large number of 
jets Above those jets was placed a flat silver tube, through 
which tap water was continually flowing mto the tank, all parts 
of which were maintained at an equal temperature by the rapid 
rotation of a large screw Thus, the calorimeter may be re- 
garded as suspended within a chamber placed ın the bulb of 
a huge thermometer—the mercury m that bulb weighing 70 lbs 
A change of 1°C ın the temperature of the tank water caused 
the mercury 1n the tubes of the regulating apparatus to rise about 
300mm Specialearrangements were made by which ıt was 
possible to set the apparatus so that the walls surrounding the 
calorimeter could be mamtained for any length of time at any 
required temperature, from that of the tap water (in summer 
about 13° C in winter 3°C ) up to 40°C ors0°C We know 
by observation that the temperature of the steel chamber (when 
once adjusted) did not vary by 1/500°C , and we believe the 


, Variations were much less 





2 We experienced great difficulty in devising à suitable form 
of stirrer , and we attribute the failure of our earlier experiments 
to defects n the ordinary forms We find it impossible, with- 
out a lengthy description, to give a clear idea of the stirrer ulti- 
mately adopted We can only state here that 1t was completely 
ummersed when the depth of the water exceeded 1 cm, that 


*1 The calorimeter was of cylindrical form, and suspended by three glass 
tubes It was made of '‘ gilding metal,” which both internally and ek- 
ternally was covered with a considerable thickness of gold All metal 
surfaces within the calorimeter were thickly gilded 
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its bearings were outside the steel chamber, and that the 
water was thrown from the bottom to the hd of the cajon-~ 
meter 

. More than 108 experimemts were performed (many of them 
lasting severa? hours) in order to determine the value of 
o + p (0, —0),1 when the calorimeter contaimed different masses 
of water The harmony amongst the sesults was satisfactory e 

The pressure in the space between the calorimeter and the 

Walls of the steel chamber was reduced, as arule, to between 0 3 
and 1 omm ? 

The absolute value of the loss by radiation, &c , at@ifferent 
pressures was ascertained, and it was found that the rate of gain 
or loss decreased very rapidly when the pressure was reduced 

° 


“below o 5mm è 
If (3) 1s the rate of rise due to the non-electrical supply, 
op 


and (2) that due to the electrical supply, 
. 


then e e O 


ös, (30%, 38, I 
ae yy ie oe as i i 


We have indicated the manner in which we determined the 
last term of this equation, and thus, by direct observation of 


a, we were able to’obtam the value of a and 
L E 
(Fy) = J.E M A (2) 


where R’ ıs the resistance of the coil, and M’ the capacity for 
heat of the calorimeter and its contents at a temperature 6, 

Throughout the experiments E was kept constant, the 
arrangement for matmtaiming the ends of the coil at a con- 
stant potential difference worked admurably, and it 1s probable 
thy: 1m no case did the variations exceed 1/10,000 of the mean 
potential difference during each experiment 

The value of R was determined by a direct comparison (con- 
ducted by Mr Glazebrook) with the B A standards and 
values of R were expressed ın true ohms as defined in the B A 
Report, 1892 

The difference between the temperature of the coil and that 
of the surrounding water was ascertained, and the 1esulting 
difference of resistance was found to be such that R= oog22x, 
where # was the number of Clark cells by which the potential 
difference at the end of the coil was maintained 

The mercury thermometers were standardised by direct com- 
pauson with several platnum thermometers, and a further com- 
parison has (through the kindness of Dr Guillaume) been 
made with the Paris hydrogen standard The difference ob- 
tamed by the two methods in the value of the range 1s only 
005° C 

The various quantities m equation (2) having been determined 
(with the exception of J and M’), we can deduce from equation 
(2) the time (T) of rising 1° C at any point of ourrange when 
R = wand E is the potential difference of one Clark cell at 
°C 

We thus get 


Lw=T . (3) 


If w be the weight of water, and wy the water equivalent of 
he calorimeter at the standard temperature, and if f and g be 
he temperature coefficients of their specific heats, then 


M = wl +8; — 6) + welt + g6, — 8), 
ence 


flea +f0, ~ 0) + we (t tgh- =T , . (4) 


3y repeating observations with different weights of water, wy 
nd Wa and observing T, and Ta, the corresponding times, we 
‘btain by subtraction 

Bor-e (C+ =A =T-T, (8) 
Jence when @,=6(2e at the standard temperature) we van 
nd J without first ascertaining the values of f, g, or the watere 
quivalent of the calorimeter, and by repeating the observations 
1 è = mse in temperature per r second due to the stirring p = gain 
r loss ın temperature per x second due to radiation, &e, when 6;—6y= 
g 


2 The pressures were ascertained by a McLeod’s gauge 
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over different ranges we can find f without previously obtaining J; 
or, having obtained f, we dan find w, and g, and then by equa- 
tion (4) dedite the value of J from a single experiment We 
have adopted both methods as æ check upon the calculations, 
which involve much anithmetic The latter method 1s the more 
comventent, as it epables us to ascertain the results of separate 
experiments, but if cannot be apphed until the values of f, g, 
and wz have previously been obtained by observations on two 
different wé@ights at two differen®temperatures 
We give the values of T at 15°, 20°, and 25° C 


TaLe XLI —Vatuzs oF T a1 15°, 20°, AND 25°C 






































Series I Series IT 
ee = 
e e 
Temp as a <$ vš a8 
OR Ta Aa >a ve 
~~. Pas 
15000 | 55714 | 74946) 45887 | 58095] 70291 
20 557 62 | 74060 | 45535 | §81 25 | 703 05 
25 | 55809 | 74975] 4598r | 58155 | 70320 
No of 
col J á 3 4 5 6 
From this table we obtain the following results — 
Specific heat of water at 25° m terms 
e of water at 15°,deduced from columns 
4and6 = 0 99734 
Ditto from columns 4 and 5 = 0 99722 
Ditto from columns 5 and 6 = 099746 
+ 
. Mean = 0 99734 


Hence, adopting 15° C as the standard temperature, the 
Speciric Heat or Warer = 1-0'000366 (¢~15)? 
Also by meaus of equation (15) we get the following values. 


of J — 


Columns 4 and 6 J = 4 1939 x 10° 





” 4» 5 J = 4 1940 x Iof 
” 5 » J = 4 1940 x 107 
Mean J = 4 1940 x 107 


This value of J, as previously pointed out (equation 5), is 
entirely zzdependent of the value assigned to the water equivalent 
of the calorimeter 

And we find the water equivalent of the calorimeter at 15° C. 
im terms of water at 15°C = 85 340 grams The water equi- 
valent of the calorimeter at 25° C im terms of water at 15° C 
= 86 174 grams 

Hence water equivalent = 85 340{1 + 0 o00977(¢ — 15)} 

We can now find the capacity for heat of the calorimeter and 
contents for any weight of water at 15°, 20°, and 25° C, 
and deduce the value of J from each group separately 


TABLE XLIII —VALUES OF J 

















Group | 15° 20° i 25° Mean 
A |41940 x I0 41940 x 107 41939 x 107 i 4 1940 
B |41930 5, | 4I% 4, 4 1949 » | 4 1940 
C 41939 » 141938 s, 441937 5, | 31938 
D 141940 5, 141939 as | 41940 s | 4 1940 
E |41938 , 41940 ,, 41943 » | 4 1S40 

[i t 
4 1940 








We have in the above table given the values resulting from 
the calculation at different temperatures, for the limit of our 
experimental errors 1s thus clearly indicated, since the values of 


2 Over the range 14° to 26° C 
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J ought (in the absence of experimental errors) to be identical 
at all temperatures The close agreement between the values 
‘from different groups, and from the same group aj different 
temperatures, 1s a satisfactory proof of the accuracy of our 
determination of the water equivalents of the calorimeter, and 
of the changes 1n 1t and in the capacity for hegt of the water e 

Hence, if we assume 
s. The umt of resistance as gutiined m the “B 4 Report,” 
1892, 

2, That the E M.F of the Cavendish Standard Clark*cell at 
15°C = 1 4342 volts, + ° 

3 That the thermal umt = quantity of heat required to raise 
1 gram of water through 1° C. at 15°C , 
‘the most probable value of 

J = 41940 x*10"? 

This, by reduction, gives the following — 

J = 427 45 kilogramme-metres in latitude of Greenwich 
{g = 981 17) e . ee 

J = 1402 2 foot-pounds per thermal unit C ın latitude of 
‘Greenwich (g = 32 195) 

J = 778 99 foot-pounds per thermal unit F ın latitude & 
Greenwich (g = 32 195) 

The length of this abstract 1s already unduly great, and we 
‘will, therefore, not enter on any discussion of the results beyond 
remarking that if we express Rowland’s value of J in terms of 
our thermal unit we exceed his value by I part ın 930, and we 
exceed the mean of Joule’s determination by 1 pait in 350 3 

The difference between Rowland’s value of the temperature 
coefficient of the specific heat of water and ours would, however, 
cause both his and our values of J to be identical if expressed in 
terms of athermal unit at 11 5° C 


March 2~—‘‘ The Effects of Mechanical Stress on the Elec- 
trical Resistance of Metals” By James H Gray, M A ẹB Sc, 
and James B Henderson, B Se, International Exhibition 
chols, Glasgow Umversity Communicated by Lord Kelvin, 
PR 

This mvestigation was begun for the purpose of obtaiming an 
easily worked method of testing the effect of any mechagical 
treatment on the density and specific resistance of metals 

For alteration of density, copper, lead, and manganese 
copper w.res were tested The effect of stretchmg was always 
to diminish the densit), the alteration being small however for 
copper about $ per cent, and for lead $ percent The effect 
of drawing through holes in a steel plate was somewhat greater, 
showing at first an increase of 2 per cent , and, when the draw- 
ing was continued, the density began to diminish till, after 
drawing from diameter 2mm to 1 3 mm, itshowed an merease 
on its original value of y per cent Several other interesting 
rresults on alteration of density were obtamed 

The most important part of the investigation, however, 
relates to the alteration of specific resistance of copper, iron, 
and steel wire due to stretching , and, ın connection with this, 
the authors wish particularly to emphasise the advantages to 
be gamed from using the unit of specific resistance introduced 
by Weber, who always defined it ın weight measure, that 1s, as 
the resistance of a length of the metal numerically equal to its 
density and section unity 

The conclusions arrived at are that for practical purposes any 
mechanical treatment, however severe, does not affect the 
electrical properties of the metals tested As contrasted with 
this, it 1s interesting to note that the smallest impurity in the 
metal produces a greater change than the most severe me- 
chanical treatment For example, an impurity of 2 per cent 
lowers the electrical conductivity by 13 5 per cent , while an 
ampurity of $ per cent lowers it as much as 30 per cent 


“A New Hypothesis concermng Vision” By John Berry 
Haycraft, M D, D Se Communicated hyE A Schafer,F R § 
The author pointed out that when a blue pigment 1s mixed 
with its complementary pigment—orange yellow—it makes a 
grey, not a green as 1s generally stated This can be shown by 
the use of transparent colours, such as watery solutions of the 


1 If we assume the E M F of our Clark cells to be the same as that of the 
‘Cavendish standard (and we are inclined to think we have over-estimated 
the difference), we get J = 4 1930 X 107 
2 The value obtained by us in 1891 = (4 192 +) X 107 
3 Rowland obtained the mean value of Joule’s determmations by assign- 
ing values to different experiments, and the above comparison refers to the 
numbers thus obtained If, however, we attach equal weight to all Joule’s 
results, as reduced by Rowland, the mean exceeds our value by 1 in 4280, 
ne. our expression for the temperature coefficient of the specific heat 
cof water 
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gt from all yfarts of the spectrum in about equal proportions 


—$-— 


anfline dyes When you mix an opaque oil blue with its com- 
plementary orange-yellew and get a green ıt 1s because the light 
only passes through a very thin superficial film of the mixture, 
and a paint which ts orange-yellow m the mas 1s only a pale, 
yellow in a thin film, and transmits the greef spectral rays 
stopped by the orange-yellow In this case, therefore, the thin 
film of pamt which alone affects the light 1s not a mixture of 
blue and its complementary orange yellow, but only a mixture 
of blue and pale yellow ae 

In the case of Maxwell’s colour discs you get a grey 
if the Blue and yellow are complementary, or a green or 
red if they are not, just as tn the case of mixtures of 
transparent pigments Complementary pigments are simply 
those which between them absorb all spectral rays, thus blue » 
absorbs red, yellow, and some green, and the complementary 
orange-yellow absorbs violet, blue, and some green A mixture 
of these pigments on the palette—if transparent enough—oy on 
the Maxyell’s disc absorbs, therefgre, the light which falls upon 
examined by the spectroscope the mixture Qf pigments and the 
ratating disc both give a dim, unbroken spectrum identical with 
that of white paper held in half light In our study of vision 
we have to deal with the strmulus—spectral rays—and the 1e- 
sulting sensations Inasmuch as the stimulus—the light of a 
dim, unbroken spectrum—1s the same whether the eye looks at 
a mixture of blue and orange yellow on a palette, at a Maxwell’s 
disc, or again at a piece of white paper held in half light, the re- 
sulting sensation must in all cases be the same-—we call ıt grey or 
white In the case of the rotating Maxwell’s disc experiment we are 
not dealing with the fusion of blue and orange-yellow sensations, 
but the adding together of two halves of the spectrum to make 
a whole one Once understood, the physiologist will discard 
the experiment altogether, as it has no bearing upon colour 
vision 

The work of Sprengel, Darwm, and especially of Sir John 
Lubbock, shows that the colour sense has gradually been evolved 
by the coloured environment of the species We may infer that 
in the ancestral condition in which hight was distinguished from 
darkness, but blue was undistinguishable say from red, all visual 
stimuli were felt as white or various shades of grey The greater 
the amount of spectral light the nearer the sensation approached 
white This, if accepted, explains why the outer and less used 
parts of the retina are colour blind in the human eye at the pre- 
sent day, and further explains why a minimal stimulus from a 
coloured object gives rise to a sensation grey Just as we may 
smell something, but require to ‘‘ sniff,” in order to make ont 
what it 1s, so the coloured object held far away may give nse 
only to the primitive sensation grey, and has to be brought nearer 
in order that 1ts colour quality can be felt 

‘We may explain the fact that an artificial mixture of spectral 
green and red gives rise to the sensation yellow by the fact that all 
coloured objects which send to the eye red and green rays also 
send the intermediate yellow , these objects give rise to the sensa- 
tron yellow, and we call them by that name Inasmuch as this 
association of red and green rays has in the evolution of the eye 
always combined with yellow rays to produce the sensation 
yellow, we can explain, as an instance of association, the fact 
that artificially combined red and gieen rays produce a yellow 
sensation 

When, say, red and blue green spectral rays are artificially 
combined, they produce a grey sensation, and this we can 
explain by the fact that no fully coloured natural object sends 
to the eye such a combination, which combination, therefore, 
played no part in the evolution of the colour sense, and it 
produces merely a primitive sensation of simple brightness—white 
or gre 

Phat a coloured object brightly uluminated appears white 
follows the law of maximal stimulation, for m this case 
the object absorbs so slight a proportion of the hght from any 
one part of the spectrum that that part gives rise to its maximal 
effect, and the rest of the spectrum can do no more In this 
case, therefore, the eye 1s affected equally (maximally) by all parts 
of the spectrum, and we have of course the sensation of white 

The above view is an attempt to explain some of the facts o! 
vision by showing that they are on all fours with other facts 
known to the physiologist This seems to the author a more 
scientific method than the one adopted by Young and Helmhokz, 
who “ conceive” a visual apparatus, and endow it with suck 
properties as will, in their opmion, account for the factsof visua 
sensation 
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Chemical Society, February 16 —Prof A Cram Brown, 
F.R S, President, in the char —It was announced that the’ 
following changes in the Council were proposed by the Coaneil 
for the ensuing year —President, Prof H E Armstiong, vice 

rof Crum Brown Vice-Presidents Dr E Atkinson and 
Mr C O'Sullivan, vice Prof Hartley and Mr Warımgton 
Secretary, Prof Dunstan, vice Prof, Armstrong Ordinagy 
Members of the Council Messrs C F Cross, Bernard Dyer, 

, Lazarus Fletcher, and W A Shenstone, vice Mr H Bassett, 
Prof Ferguson, Mr J Heron,and Mr S U Pickering —The 
following papers were read Note on the preparetion of 


—The hydrates of hydrogen chloride, by S U Pickering 
Determmations of the Aenshies of aqueou? solutions of hydrogen 
chloride show a strongly-marked break indicative of the presence 
of a trihydrate. The author has*obteined this hydrate in the 
solid state by making a series of freezing point determinations , 
it forms large, transparent crystals melting at -24°9 The 
densities also indicate the existence of a change of curvatuie at 
a point corresponding to a hexhydrate, the freezing-point de- 
termination®@ afford no evidence for or against the existence of 
this substance, but the presence of a decahydrate was indicated 
—A new base from Cprydales cava, by J A Dobbie and A 





platinous chloride, and on the interaction of chlorine and mer- 
cury, by W A Shenstone and C R Beck The authors find , 
-that very pure spectmengof chloune may be prepared by :gnitin 
platinous chloride obtained by heating hydrogen slatanichlondl | 
yn a current of dry hydrogen chloride On passing the dry gas | 
fo. fifteen hours over the platinichloride at the boiling point of 
mercury and igmiting the residue zz vacuo, chlorine was.obtained 
which contained 99 84 per cefit of the gas A portion of the 
platmous chloride obtained in this experiment waf heated at °? 
500° m a current of dfy hydrogen chloride during many hours , on 
then igniting the residue, chlorine was evolved which when 
treated with mercury only left a residue of o 06 per cent unab- 
sorbed The platinous chloride made by the above method 
probably contain a Yttle platinum, but as a source of chlorine, 
1t seems to be superior to the product of more familiar processes 
The second sample of chlorine mentioned above acted very 
sluggishly on mercury , this fact, considered in connection with 
the great purity of the gas, supports the authors’ view that the 
activity of chlorine towards mercury ts probably due to the 
presence of impurity in the former —The action of phosphoric 
anhydride on fatty acids Part III, byF S Kipping Inthe 
present paper the author shows that caprylone (C>Hj5)CO, 
nonylone (CgH,;),CO, and myristone (C),H47)9CO, can be 
readily prepared from the corresponding fatty acids by the action 
of*phosphoric anhydride, a number of derivatives of these 
ketones are described Mixed ketones of the general formula 
RCO R’ are produced when a mixture of two fatty acids 15 
treated with phosphoric anhydride at a moderately high 
temperature, the mixed ketone is, however, accompanied by 
two simple ketones Treatment with phosphoric anhydride 
would seem to be one of the simplest and most rapid methods 
by which the ketone (C, H.,4;)2CO can be prepared from a fatty 
acid C,H,,O0, —Regularities in the melting points of certain 
paraffinoid compounds of similar constitution, by F S Kipping 

The author has prepared and characterised a number of 
hydroximes, secondary alcohols and ethereal salts derived from 
the fatty ketones (C, Ha,4+,),CO and draws attention to certain 
regulanities observed on comparing the melting points of these 
compounds The melting points of all ketones of the 
general formula C,H,,O cannot be calculated by means 
of the formula given by Mills (7422 Maeg 1884), 1nas- 
much as isomeric ketones frequently melt at different 
temperatures —Some relations between constitution and 
physical constants in the case of benzenoid ammes, by W 

R. Hodgkinson and L Limpach A study of the formyl and 
acetyl derivatives of certain homologues of aniline shows, (1) 
that the entry of alkyl groups mto the nucleus affects the 
melting and boiling points in a regular manner, (2) that the 
conversion of formyl into acetyl also mvolves an alteration in 
physical properties in extent the same as that produced by 


Lauder By exhausting crude corydaline with hot water the 
authors have isolated a new alkaloid of the composition 
CoH NO, which. they term corytuberime , this alkaloid con- 
tains only two methoxy-grqups, whilst corydaline contains four 
A number of its Salts are described The authors also give 
some notes on yet another alk@loid, which they consider to be 
distinct from all the bases of Corydaizs cava hitherto described 

February 20 -»Lord Playfair, F RS , Vice-President, in the 
chair —This being the anniversary of the death of Hermann 
KPP, Prof T_ E Thorpe delivered a memonal lecture en- 
tilled “The Life Work of Hermann Kopp ” 

PARIS 

Academy of Sciences, March 6 —M_ Loewy in the chair 
—On a partial differential equation, by Emile Picard —On the 
spectro photographic method which makes 1t possible to obtain 
photographs of the chromosphere, faculæ, protuberances, &c , 
byM J Janssen This method was outlined by M Janssen as 
early as 1869, at the Exe’ er meeting of the British Association — 
Analysis of the ashes of the diamond, by M Henri Moissan All 
the specimens of the carbonado and Cape diamond analysed con- 
tained iron, as shown by the potassium sulphocyanide reaction 
This metal formed the larger portion of the ashes Silicum 
also occurred regularly, and calcium very frequently It willbe 
remembered that this alkaline earthy metal was found by M 
*Daubrée ın native iron from Ovifak —On some new properties 
of the diamond, By M Henr: Moissan (see Notes) —The pan- 
crea®and the nervous centres controlling the glycemic function, 
by MM A Chauveau and M Kaufmann, The mbnbitory 
action exerted by the pancreas on the glycogenic function of the 
liver appears to be dependent upon an excito-secretory centre 
controlling the cells performing the internal secretion of the 
pancreas This centre 1s situated in the encephalic portion of 
the spmal cord, and the inhibitory impulse acts through this 
centre upon an excito-secretory centre controlling the glycogenic 
activity of the hver The removal of the pancreas elimmates 
this control, and renders an excessive activity of the liver more 
serious — The fixation of torrents and the planting of the mount- 
ans, by M Chambrelent It has been calculated that in the last 
forty years France has suffered losses amounting to 700 
millon francs due to inundattons in places where the mountains 
were not wooded sufficiently to check the ravages of mountain 
torrents after heavy ram The Chamber has recently voted 
a sum of 2,600,000 fres for the planting of the mountains, and 
it 1s hoped that the work will be completed im twelve or fifteen 
years —On the cause of the variations of terrestrial latitude, by 
M Hugo Gylden —On some new derivatives of phenol phtalein 
and fluorescein, by MM A Haller and A Guyot On the 
diameters of Jupiter’s satellites, by M J J Landerer —On a 
class of dynamical problems, by M P Staeckel —On surfaces 





introducing CH, into the nucleus in an ortha or para position 
relatively to the amido-group, and (3) that the same (or any °) 
alkyl group entermg the nucleus ın the meta positions has no 
affect on melting or boiling point Several numerical regularities 
are also apparent —Electrolysis of sodic ethylic camphorate, by 
J Walker On electrolysis, sodium ethyl camphorate yields 
the ethyl salts of two new acids, viz_campholytic acid, 
CgHy3 COOH, and camphotetic acid, CygHag(COOH), The 
first of these is a monabasic, unsaturated acid boiling at 
240-242 It 1s levo-rotatory, but gives a dextro-rotatory 
athyl salt Camphotetic acid 1s a colourless crystalline solid, 
melting at 132°, it behaves as a saturated, bibasic acid and 
forms well-characterised salts Judging from the nature of the 
slectrolysis and the behaviour of campholytic acid towards 
bromine, camphoric acid should contain the group u 


ne . COOH 


| 
—C COOH 
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NO. 1220, VOL. 47] 


a 


whose principal planes are equidistant from a fixed pomt, by 
M Guchard —On a theorem of M Stieltjes, by M Cahen —— 
On a partial differential equation of the second order, by M 
Weingarten —On the calculation of stability of ships, by M 
Guyon —On electric waves in wires, and electric force in the 
vicimty of a conductor, by M Birkeland —Oscillographs , new 
apparatus for the study of slow electric oscillations, by M A 
Blondel —-Photographic reproduction of gratings and micro- 
meters engraved on glass, by M Izarn Ammonium bichromate 
in gelatine gives better results than either collodion or silver 
salts ın gelatme Copies of microscopic divided scales and 
gratings were obtained easily and with certainty, and reflection 
gratings were produced by employing silvered instead of plane 
glass — Concerning the direct-reading stereo-collimator of M, de 
Place, by M R Arnoux —On the industrial preparation of 
aluminium, by M A. Ditte The alkaline aluminates are 
decomposed by water, and even ın the presence of an excess of 
alkal the introduction of a few crystals of aluminum hydrate 
into the solution suffices to prevent the establishment of equili~ 
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brum and to effect the decomposition of the alumiate, the 
rapidity of the reactién being increased by well stirring In 
the industrial process of obtaming aluminium ffo bauxite, 
these crystals are promded by adding to the sodium 
aluminate a little of the deposit obtained by treating ıt with a 
current of carbon dioxide in the cold, a depgsit which conststs 
of crystallised alumimium hydrate The gelatinous hydrate has 
no such effect The alumina precipitated 1s very pure Sub- 
stances such as silica and. phoutioris acid, dissolve® out of the 
bauxite by the caustic soda employed, remain 1n solutiofi —On 
the isomerism of the amido-benzoic acide, by M Ogchsner de 
Comnck —On the dimorphism of the chloroplatinate of di- 
methylamme, by M Le Bel —On muline and two new 
proximate bodies—pseudo-imuline and imulemne, by M, C. 
Tanret —Absorbing action of cottonon dilute solutfons of sub- 
lmate, by M Léo Vignon —Rgmarkable resistance of animals 
of the genus Capra against the effects of morphine, by M L 
Gumard —Alterations of molecular tissue in the barbel due to 
the presence of myxosporigia and microbes, by M P Fhéto- 
han —On the maxillary apparatus of the Eunicide, by M Jules 
Bonnier —On the perfume of orchids, by M Eugène Mesnarg 
—Experimental researches on the mole and on the treatment of 
this disease, by M Julen Constantin —A disease of the endive, 
by M. Prilleux, remarks by M Arm Gautier —-On_ the 
morphology of the cellular nucleus in the Spyrogyras and the 
resulting phenomena in this plant, by M Ch Decagny —Dis- 
covery of Mastodon Borsont at Rousillon, by M A Donnezan 
—On the use of soluble cartridges m oceanographic measure- 
ments and experiments, by M Thoulet —-Temperatures ob- 
served in the winter of 1789 at Montbéhard, by M Contejean 


BERLIN. 


Physical Society, January 20 —-Prof Kundt, President, in 
the char —Dr Haentzsch spoke on the potential equation, 
gave an historical account of researches bearing on 1t, and added 
a communication on the results of his own investigations 


Prof Planck explained the arrangement and principle of a truly- % 


tuned harmonium, built on the system of C Erte, and bequeathed 
tothe Physical Institute The instrument includes four and æhalf 
octaves, and possesses special notes, arranged in several rows 
and distinguished by four different colours, for the fifths, the 
major and minor thirds, and the major and minor sixths The 
pure intonation of the harmonium enables ıt to be used with far 
greate: success than one which 1s ‘‘tempered,” for demon- 
strating that our ear accommodates itself to concords which are 
not quite pure, and 1s influenced ın its discrimination of concords 
by the recollection of tones heard previously The instrument 
is not suited for concert purposes, 


Physiological Society, February 3 —Prof du Bois Rey- 
mond, President, in the chair —Prof Gad opened a discussion 
on the communication mace by Prof Behring at the last meeting 
of the Society (see NATURE, vol xlvu p 336) The dis- 
cussion turned chiefly on the applicability of the results of Prof 
Behring’s experiments to the treatment of tetanus im man Dr 
Wernicke exhibited diphthentic cultures which had been kept 
for more than a year, and still developed rapidly 10 either agar, 
gelatine, or broth He then demonstrated on dissected guinea- 
pigs the more important symptoms of diphtherttic infection, 
viz oedema at the place of inoculation, hyperaemia of the liver, 
kidneys, and adrenals, serous exudations in the abdomen and 
thorax He next exhibited some guinea-pigs which, after 
inoculation with the bacill: of diphtheria, had been treated with 
blood-serum from other animals immune to diphtheria and had 
been thereby cured It was found that the longer the interval 
which elapsed after inoculation before the curative serum was 
administered, the greater was the dose of the serum required to 
effect a cure He finally reported on experiments on dogs in 
which immunity and recovery after moculation had been 
similarly attained 


Meteorological Society, Febiuary 7 —Prof. von Bezold, 
President, in the chair --Dr Schubert gave an account of recent 
researches on the influence of forests on the temperature and 
humidity of the air, with special reference to certain forests ın 
Austria So far only the experiments made in Podoha in a 
leafy forest on level ground have led to uniformly positive 
results « From these it appears that the forest lowers the mean 
temperature of the air, but only in so far that the temperature at 
Spm 1s much lower than that existing in the open country, 
that at 2 p.m itis higher than in the open, and that the daily 
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aniphtude of variation 1s greater ın the forest The speaker had 
however found, from a careful perusal of the existing data, and 
from comparative determmations made in the forests near 
Eberswalde, that the results so far obtaine® are markedly, 
affected by radiation The true temperatures of the arr inside 
and outside the forest have not yet been measured, and for this 
pwrpose ıt would be necessary to use an aspiration-thermometer 
Dete:mimations of humidity are similarly adversely affected by 
wind and by evaporation due to amr-currents. In this cas¢, 
accurate results would be obtained by means of an aspiration- 
psychroffleter. Prof Sprung communicated an observation he 
had made at the Potsdam meteorological institute on the recent 
coldest day in January While endeavouring to find the most 
spitable position for a thermometer, Ife observed, while using* 
similar aspiration-thermometers, the following simultaneous 
temperatures at four different places, viz ~23°, -23° — 18°, 
and — 17° The four places were (I) in an adjoining meadow 
two metres above the ground, {2),at the north side of the ob- 
eservatory to metres above the ground , (3) two.metres above 
the platform of the tower, and (4) at the,cage of the anemo- 
meter seven metres above the platfoim Hence the temperature 
at the comparatively slight elevation of the anemometer was 6° 
higher than at the ground, whereas usually the same four 
thermometers showed a shignt fall of temperature at the greater 
elevation : s 
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COLLIERS AND COLLIERY EXPLOSIONS 


_ Coal Pits and Pitmen A Short History of the Coal 
Trade, and the Legislation affecting it, By R Nelson 
Boyd, MInst CE (London Whittaker antl Co} 

As’ the author remarks in his preface, his present 
4 work ıs a refcast of a book published for himein 
1879 by W H Allen and Co, under the title of “ Coal 
Mynes’ Inspection” A casual examination of both books 
shows that they are alike in their main featuees , only, 
the latter work has been extended so as to imclude some 
of the events of Mater years The subject 1s divided into 
twelve chapters, to which are added four short appen- 
dices and a good index The text extends to 239 pages 
8vo of good regdable print, and there are a few good 
illustrations of ancient mechanical arrangements, includ- 
ing the steel mull 

Mr Boyd begins by giving a very short historical 
account of the situation before Parliament began to inter- 
fere in the relations between masters and men He then 





describes the circumstances which led to the appomnt- | 


ment of successive Royal Commissions, charged to in- 
guire into various matters 1elatıing to mines and miners, 
and he sketches briefly the leading features of the re- 


ports presented by these Commissions, together with the’! 


chief points of interest contained in the legislative enact- 
ments which were founded upon some of them Our 
author also pauses from time to time to recount in con- 
siderable detail the events of more than passing interest, 
such as explosions, mmundations, and other accidents 
which happened during the period with which he is deal- 
ing, and lastly, in hts appendices, he gives the titles of the 
Acts of Parliament affecting coal mines and miners, both 
Enghsh and Scotch, a list of serious colliery explosions 
previous to and since 1850, and a table showing the pro- 
duction of coal at different times, commencing in 1660, 
and brought down to 1891 e 

Among other more or less:mportant provisions of the 
Acts of Parliament our autho: gives prominence to — 
The exclusion of women from mines, the appointment of 
Government inspectors, the limitations of the ages at 
which boys can be employed, the restrictions under which 
explosives may be used, the requirement that each mine 
should have two distinct shafts, that each mine manager 
must have a certificate simular to that of a sea captain, 
that payment must be made by weight and not by 
measure, the conditions under which safety lamps are 
to be used, and the method of dealing with coal-dust 
when ıt 1s present 

He also reviews such questions as the payment of 
royalties and wayleaves to landlords, the employers’ 
hability, the wasteful consumption of fuel, the duration 
of the coal supplies, and old-age pensions to miners 

Contrasting the present with the past he says —“ The 
workmen of the present day have attained a distinct 
social position, have representation in the House of 
Commons, and trade unions, societies, and powerful 
combinations,” whereas formerly the Scotch colliers were 
adscripte gleba, that ıs, were bought and sold with the 
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land an Act of the Sc6tch Parliament of 1660 prohibited 
them frot leaving their employment without a written 
attestation from their masters ufider pain of punishment 
ip their bodies, and any person employing them was 
ordered to reté&n them within twenty-four hours or pay a 
fine of one hundred pounds Scots The colliers of 
the North of England were little better, being hired by 
the year under a sygtem of binding or bonding , those of 
the Bristol coal-field were descnbed by contemporary 
writers as being as brutal and ignorant as savages 
Colliers hved apart from the rest of the community, were 
looked down upon with contempt by therr fellow-men, and 
diverted themselves with bull-baiting, drinking, and 
debauchery 
° ‘The state of serfdom was refnoved by various Acts of 
erarliament passed during the latter half of last century, 
apparently more with the object of increasing the numbers 
of the colliers by drawing othex classes of labourers into 
the mines than from any specially humanitarian motives 
But at length a day dawned when higher principles began 
to prevail From 1842, when Lord Ashley’s Act was 
passed for the exclusion of women from the mines, on- 
wards to 1887, one Act was passed after another, each 
having the same object in view, namely, the amelioration 
of the lot of the miner 


' The frequent occurrence of disastrous colliery explosions 


and the great destruction of lfe and property which ac- 
companied them, had done more than anything else to 
draw the attention of the public to a consideration of 
myning affairs, and had likewise been the principal 1n- 
centive to the appointment of Royal Commissions and 
to the passing of Acts of Parlament to regulate the 
supervision and the working of mings 

Notwithstanding all that had been done previously, more 
lives were lost in explosions during the five years ending 
1870 than during any preceding five years, the aggregate 
number lost ın fifteen explosions, each of which involved 
the loss of ten lives and upwards, having amounted 
to 923 

The Coal Mines’ Regulation Act of 1872 was drawn up 
with great care by Mr Bruce (now Lord Aberdare), the 
Home Secretary It embraced the experience of the 
Inspectors of Mines, as well as the combined wisdom of 
mine owners, engineers, managers of mines, and delegates 
of the colhers But, firedamp having been hitherto re- 
garded as the sole cause of colliery explosions, the 
stuingent provisions of that Act were directed exclusively 
towards the detection and removal of that elemert of 
danger 

In 1845 Messrs Lyell and Faraday, who had examined 
the scene of the Haswell colliery explosion, which they 
attributed to large accumulations of firedamp in the empty 
spaces (goaves) from which pillars had been removed, 
remarked that firedamp had not been its only fuel, but 
| that doubtless the coal-dust which was raised and swept 
along dy the fredamp flame would be decomposed by the 
heat of that flame, and would therefore add to the force 
of the explosion 

Between the yeais 1860 and 1875 seveial French 
mining engineers were impressed with the idea that coal- 
dust had played a part in certain explosions which took 
place in France Some experiments were made bya com- 
mittee of the Société de l'Industrie Minérale, and by M 
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Vital, one of the Ingénieurs des Manes, with the object of 
ascertaining the hkelihood or otherwise of this hypothesis, 
but no definite conclusions Were arrived at 

In December, 1875, the present writer examined into all 
the circumstances attending a colliery explosion in South 
Wales,and gavea minute description of it before a coroner's 
jury He insisted that coal- fust had been the Srincipal 
agent in that explosion, and that firedamp had only played 
a subordinate part At the same timé he referred to the 
results of experiments he had made which showed con- 
clusively that when fine dry coal-dust ts added toa 
mixture of air and firedamp, in which the firedamp 1s 
present in so small a proportién as to escape detection 
by the means employed for this purpose ın nunes, the 
mixture ıs inflammable at ordinary pressute and têm? 
perature, and when ignited burns hke a jet of inflammable 
gas In March, 1876, he read a paper before the Royal® 
Society, n winch he described these experiments, as 
well as the apparatus with which they had been carried 
out In this paper, also, he claimed that when an explo- 
sion is once begun in a dry and dusty mine it becomes 
sel{-propagating, and, provided the continuity of the 
deposit of coal-dust 1s unbroken, it extends to the utmost 
limits of the workings This became known afterwards 
as the “ Coal-dust Theory of Great Colliery Explosions ” 

In May, 1876, Mr Hall, one of the Inspectors of 
Mines,,read his first paper on the subject before a fheet- 
ing of the North of England Institute of Mining and 
Mechanical Engineers held in London 

During the year 1878 the present writet published a 
series of papers on “ Coal-dust Explosions” in “ Iron” 
and while they were appearing Messrs Marrecco and 
Morrison read their, first paper on the subject 

Numerous societies of mining men, and individuals 
more or less connected with mining, now began to take 
an interest in the subject, and to make experiments with 
coal-dust About this time, also, Commissions were 
appointed by the Governments of England (Royal Com- 
mission on Accidents in Mines 1879), France (Commuis- 
sion du Grisou), Piussia and Austria, to inquire into the 
causes of mining accidents, and amongst other things to 
investigate the probable influence of coal-dust in colliery p 
explosions 

This sudden activity was no doubt quickened by the 
events of the ten years ending with 1880, during which 
the loss of life from explosions was twice as great as it 
had been during any previous decade Taking mto 
account only those explosions in which ten lives and 
upwards were lost, we find that there were thirty-five 
explosions, involving the lives of 2014 persons, of which 
1411 were attributable to the second half of the decade 

In 1880 Prof (now Sir Frederick) Abel, one of the 
Enghsh Commissioners, was instructed by the Home 
Secretary to investigate and make a special report upon the 
Seaham colhery explosion (September 8, 1880) During 
the course of these investigations Abel repeated our 
experiments of 1875-76 with a similar apparatus with 
practically the same results as far as coal-dust 1s 
concerned, but he claimed in addition to have dis- 
covered that any very finely divided incombustible dust 
would render a mixture of air with 3 or 4 per cent of fire- 
damp inflammable Hus apparatus was not, however, 
provided with any special means of mixing the gas and 


NO, 1221, VOL. 47] 








air Sach as had been used ın our own apparatus, of which 
it waf otherwise a copy 

Tbe German Commissioners egected amd made ex- 
periments with an apparatus similar to one fhat we had 
described to the Royal „Society in 1881, but on a some- 
what larger scale, and they obtained similar iesults 
Unfortunately, however, they passed away from the 
main question, viz whether an explosion that has zaken 
place ina dry and dusty mine under the circumstances 
that would have been formerly described as mysterious, 
cag be attributed to the influence ofthe coal-dust in the 
supposed absence of firedamp ? 

The French Commissioners arrived at conclusions ad- 
verse to fhe coal-dust theory , They made no special 
experimentswith coal-dust on an important scale and they 
did not, so far as can be gathered frem their reports, 
examine the workings of any mine immediately after an 
explosion 

The Austrian Commissioners arrived at the conclu- 
ston which we had previously stated in this country, 
namely, that the relative fineness of a dust has far more 
to do with its relative inflammability than its chemical 
composition 

The English Commussioners expressed an oracular 
opinion They dened on the ons hand that coal-dust 
could be the principal agent in great colliery explosions, 
for, “If that were the case,” said they, “an explosion 
would happen every day, nay every hour” But, on thè 
ether hand, they endeavoured to point out that coal-dust 
may be an element of the gravest danger under certain 
circumstances which they proceeded to define in a very 
precise manner The Act of 1887 embodies their 
recommendations regarding safety lamps, explosives, and. 
coal-dust 

From the end of 1875 onwards attention had been 
more and more directed to the coal-dust question It 
had been observed that a great explosion never by any 
chance took place in a damp or wet mine, that when 
such an explosion took place in a dry and dusty mine, its 
progress was always arrested by dampness or wetness or 
by the absence of cgal-dust, that ıt always passed through 
the dry intake airways, which contain pure aur, and 
comparatively clean coal-dust, that it frequently avoided 
the return airways, which contain all the firedamp pro- 
duced in the workings, but impure coal-dust or only 
stone-dust, and, lastly, that ıt spread into all the districts 
of the workings ventilated by separate and distinct intake 
and return airways, quite irrespective of the forte or 
direction of the ventilating currents, and dependent only 
upon the one simple but indispensable condition that the 
tiain of dry coal-dust continued unbroken, or was inter- 
rupted only for short distances here and there These 
facts were proved to demonstration by the researches of 
anumber of independent observers in the mines themselves, 
immediately after the occurrence of explosions In vain 
have the opponents of the coal-dust theory, who were at 
one time very numerous, urged that the intake aways 
might have contained firedamp, that the coal-dust cloud 
raised and ignited by a local disturbance, such as the 
firing of a blasting shot, probably acted as a connecting 
link which carried the flame from one accumulation of 
firedamp to another, that if coal-dust was as dangerous 
as ıt was represented to be, an explosion would take place 
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every day, nay, every hour, that certain kinds of coal- 
dust were perhaps less inflammable than others, and $0 on 

- Comparatively few have had the advantage of carefully 
studying the coal-dust flame as well as the opportunity 
of investigating the minutest detgils of a series of grpat 
colhery explosions in the mines, immediately after their 

«occurrence The foregoing arguments are therefore 
perhaps to some extent excusable , but they aregnone the 
less the outcome of the imagination of their authors 
They are bemg pressed more and more feebly as time 

` goes on, and they arè likely, we think, before many years 
have passed, to vanish as absolutely as the so-called 
“outburst of gas” theory which for more than a genera- 
tion was invariably quoted as the only possiblewneans of 
accounting ‘for the kind of explosions to wh#th we have 
been drawing att€ntion A 
The late Home Secretary, Mr Matthews, was so much 
umpressed by the occurrence of great explosions one 
after the other 14 dry and dusty mines, that he appointed 
a Royal Commission on Coal-Dust in 1890, That Com- 
mission has not yet issued its report, but the volume of 
evidence taken before it, which has been lately published, 
shows to what small proportions the opposition has 
shrunk since the theory was first started It ıs also 
satisfactory to observe that the number of lives lost in 
great explosions during the last ten years 1s only about 
qpe half of the number lost during the previous ten 
years WG 


REVERIES OF A NATURALIST 


By W H Hudson,CMZS, 
(London 


Idle Days in Patagonia 
Author of “The Naturalist in La Plata” 
Chapman and Hall, 1893 ) 


HE title of this book well describes its contents , but 
Mr Hudson has established so high a standard by 
his previous work that the present volume has something 
of the character of an antt-climax. In literary style, in 
picturesque description, and in suggestive ideas and re- 
flections there is no falling off , but we miss the wealth of 
original observation and ingenious * speculation which 
made “ The Naturalist in La Plata” a masterpiece 
Mr Hudson was wrecked on the shores of Patagonia, 
and had a weary tramp over the desert, of some thirty 
mules, to reach the settlement on the Rio Negro There, 
and at some farms higher up the valley, he appears to 
have spent a year or more, doing nothing but wandering 
about on foot or on horseback, observing the habits and 
peculiarities of the scanty fauna and flora, noting the 
vaiied aspects of nature, and apparently thoroughly en- 
joying day after day of dreamy idleness He spent some 
months at a house about seventy miles up the valley, 
which was here about five miles wide , and every morning 
he rode away to the terrace or plateau, covered with grey 
thorny scrub, and there found himself as completely 
alone as if he were five hundred instead of only five 
miles from civilisation He says — 


“ Not once, nor twice, nor thrice, but day after day I 
returned to this solitude, going to it in the morning as if 
to attend a festival, and leaving it only when hunger and 
thirst and the westering sun compelled me And yet I 
had no object in gotng—-no motive which could be put 
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into words, for although I carried a gun, there was 
nothing ta shoot—the shooting was all left behind in the 
valley *Sometimes a doliclrotig, starting up at my ap- 
proach, flashed for one moment on my sight, to vanish 
the next momept in the continuous thicket , or a covey of 
tinamous sprang rocket-hke into the arr, and fled away 
with long wailing notes and loud whirr of wings, or, on 
some disfant hillside a bright patch of yellow, of a deer 
that vas watching me, appeared and remained motion- 
less for two or three minutes But the animals were few, 
and sometimes I would pass an entire day without seeing 
one mammal, and perhaps not more than a dozen birds 
ofany sige” ° 


« 
There was nothing beauteful or even pleasing to be seen 
m this dreary monotonous solitude, yet he felt a great 
delght and satisfaction ın it, which he imputes to the 
ancestral savage nature that still exists in all of us, though 
‘repressed and overlaid by civilisation and society 


“Tt was elation of this kind, the feeling experienced on 
going back to a mental condition we have outgrown, which 
I had in the Patagonian solitude , for I had undoubtedly 
gone back, and that state of intense watchfulness, or 
alertness rather, with suspension of the higher intellec- 
tual faculties, represented the mental state of the pure 
savage ” 


In the second chapter—* How I became an Idler ”—we 
are told of a still more disagreeable adventure than the 
shipwreck Mr Hudson was going with a friend to a 
farm eighty miles up the valley On the way they stayed 
a night at a deserted hut, and here he had the misfortune 
accidentally to discharge a revolver bullet into his knee, 
re@dering ıt necessary for him to return to the settlement 
to be cured, perhapsto save his life His friend tied up 
the wound as well as he could, and left him to get a cart 
from the nearest house a good distance off He was 
absent a whole day, Mr Hudson lying on his back on the 
ground all the time. When his companion at length 
returned with the cart, and lifted him up to put him into 
it, alarge and very poisonous snake moved from under his 
cloak, where ıt had been lying close to his feet for many 
hours It ghded away into a hole under the wall, and 
Mr Hudson rejoiced “that the secret deadly creature, 
after lying all night with me, warming its chilly blood 
with my warmth, went back unbruised to its den ” 

‘This accident kept the author for some months ın bed, 
and for other months a convalescent unable to walk far , 
and thus the finest summer weather was wasted, and he 
acquired those habits of the country and the people that 
made him an idler, and prevented him from learning as 
much of the animal and vegetable life of the country as, 
under more favourable circumstances, he might have 
done Yet he gives us many interesting facts and dıs- 
cussions, and the chapter on “ The War with Nature” 
1s one of these This war begins when man introduces 
domestic cattle, cultivates the soi, and destroys the 
larger wild animals for food or sport In doing this he 
provides food of an attractive kind for many wild 
creatures, and the war begins Pumas devour hiscattle , 
locusts destroy his grass or crops, coots, ducks, geese, 
or pigeons devour the grain as soon as sown, or feed 
upon the young shoots, or upon the ripe wheat ready for 
the harvest, and thus the farmer is kept in a constant 
state of activity and watchfulness, which really gives him 
a beneficial excitement in what would otherwise be a most 
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monotonous and unattractive exmtence In one of his 
glowing passages Mr Hudson thus describes and per- 
e 
sonifies the war betwee nature and man 


“ He scatters the seed, and when he looks for the greea 
heads to appear, the earth opens, and Io! an army of 
long-faced yellow grasshoppers come forth! She too, 
walking invistble at his side, Rad scattered her mfraculous 
seed along with his He will not be beaten by her, he 
slays her striped and spotted creature$ , he dries up her 
marshes , he consumes her forests and praimies with fire, 
and her wild things perish in myriads, he covers her 
plains with herds of cattle, and waving fields of gorn, and 
orchards of fruit-bearing trees “She hides her bitter 
wrath in her heart, secretly sħe goes out at dawn of day 
and blows her trumpet on the hills summoning her innu- 
merable children to her ad Nor are theyeslow to hean 
From north and south, from east and west, they come in 
armies of creeping things, and in clouds that darken the, 
air Mice and crickets swarm in the fields , a thousand 
insolent bids pull his scarecrows to pieces, and carry off 
the straw stuffing to build their nests, every green thing 
1s devoured , the trees, stripped of their bark stand like 
great white skeletons in the bare desolate fields, cracked 
and scorched by the pitiless sun When he 1s ın despair 
deliverance comes, famine falls on the mighty host of 
his enemies , they devour each other and perish utterly 
Stil he lives to lament his loss, to strive. still 
unsubdued and resolute And she, too, 1s unsubdued , 
she has found a new weapon it will take him long to 
wrest from her hands Out of the many httle hymble 
plants she fashions the mighty noxious weeds, they 
spring up in his footsteps, following him everywhere, and 
possess his fields hke parasites, sucking up their moisture 
and killing their fertility Everywhere as if by a miracle, 
1s spread the mantle of rich, green, noisome leaves, ahd 
the corn 1s smothered in beautiful flowers that yield only 
bitter seed and poison fruit With her beloved weeds she 
will wear out his spit and break his heart, she will sit 
still at a distance while he grows weary of the hopeless 
struggle , and at Jast, when he is ready to faint, she will 
go forth once more, and blow her trumpet on the hills 
and call her innumerable children to fall on him and de- 
stroy him utterly ” 





This, the author tells us, is no fancy ricture, but one 
painted from nature in true colours If soit 1s not encour- 
aging for emigrants, but then, the climate is superb, and 
it is a proverb that “once ma hundred years a man dies 
in Patagonia ” Then, again, the bird music 1s unsurpassed, 
there are numerous exquisite songsters, and of one of 
them—the mocking bird, he declares that the song 1s so 
varied and beautiful that all the music of our song-thrush 
might be taken out of ıt and not be much missed Azara 
declared that there were as many and as good songsters 
im Paraguay and La Plata as in Europe, and Mr Hudson 
agrees with him The reason why Daiwin and other 
travellers thought otherwise 1s, because most of the South 
American songsters are shy wood birds which rarely ap- 
proach man’s dwellings, and are therefore only heard by 
those who seek them, whereas m Europe they are mostly 
species which haunt gardens and orchards, and cultivated 
fields, and are thus more or less familiar to every one 

In a chapter on “Sight in Savages” it 1s maintained 
that they have no superiority ın this respect to civilised 
man , and that what often seems like better sight 1s merely 
trained observation of objects which it is essential for 
them to know There is an amusing story of a middle- 
aged Gaucho, who laughed and jeered at an Enghshman 
for wearing spectacles, and would not believe that bits of 
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glass over his eyes could possibly make him see better. 
The gentleman persuaded the man to tiy them, and they 
happened exactly to suit his sight, which had giadually 
grown imperfect without his knowing it He sfared round, 
utterly amazed, and then shouted — Angels of heaven, 
what 1s this I see! What makes the trees so green—they 
were never so green before! I can count their leaves! And 
the cart over there—why ıt is red as blood” And he went 
up to it to be sure it had not been fresh painted 

There is also a chapter—“ Concerning Eyes ”—dealing 
with their characteristic colours, theer scintillation under 
excitement, and the uses of these peculiarities, a subject 
to which Mr Hudson has given much attention Many 
old Indiag burial places and village sites were found, with 
abundance §f arrow-heads, flint knives, scrapers, mortars 
and pestles, stone anvils, pottery, and other objects, 
There were two kinds of arrow-heads, some lage and 
very rude, others smaller and exquisitely finished, the 
former found mostly on the plateau, the latter in the 
valley One of the village sites, whefe the greatest 
number of objects was found, had been buned seven or 
eight feet, and was exposed by heavy rains, which had 
washed away great masses of gravel and sand Many 
of the smaller arrow-heads were of crystal, agate, green, 
yellow, or horn-coloured flint, and were perfect gems of 
colour and workmanship, and these were all found at one 
spot Unfortunately, most of the finest specimens, which 
had been packed separately for security, were lost on h&® 
homeward journey—“ a severe blow,” Mr Hudson says, 
“ which hurt me more than the wound I had received on 
the knee ” 

Although this volume cannot have the same absorbing 
interest for the naturalist as the author’s previous work, it 
1s yet full of suggestive observations and reflections, and 
gives us a vivid picture of both animate and inanimate 
nature in one of the least known portions of the southern 
hemisphere The volumes nicely got up, and ts illustrated 
with a number of landscapes and figures of men and 
animals in the same style as in the author’s former work 

ALFRED R WALLACE 


Dy hae r 


OUR BOOK SHELF. 


Ueber das Verhalten des Pollens und die Befruchtungs- 
vorgange bee den Gymnospermen Von Eduard 
Strasburger (Jena Gustav Fischer, 1892) 


THIS forms the fourth part of Prof Strasburger’s ‘ Histo- 
logische Beitrage,” and it ıs largely taken up with an 
examination of segmentation in pollen-grains of the 
gymnosperms, and the contents of, and processes in, the 
pollen-tubes Recent discoveries had led Strasburger to 
doubt the correctness of his former interpretation of the 
contents of the pollen tubes, and his further researches 
have “confirmed in a surprising manner” the results 
obtained by Belajeff in his paper on Tarus baccata, en- 
titled “ Zur Lehre von den Pollenschlauchen der Gymno- 
spermen” Strasburger is also essentially in accord 
with Belajeff’s generalisations therefrom “Two double 
plates illustrate division in the pollen-grain, the develop- 

ent of the pollen-tube, and the further processes of fer- 
tihsation in various gymnosperms, including Tarus 
Pinus, Ginkgo, and Welwitschia An unusual condition 
is shown of cell-division in a pollen-grain of Ginkgo 
Usually two or three “ prothallium cells ’ are formed, and 
m part disappear before the protiusion of the pollen tube 
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and the division of the “generative cell”, but occasion- 
ally they persist somewhat longer, and Strasburger 
figures a pollen-grain in which the three prothallum cells 
are intact,,and the fifst of them has a partition at right- 
angles to the walls of the other cells [n this work 
Strasburger also gives the results of some experimentg on 
the colour-1eactions of the male and female nucle: Rosen 
discovered that, as in animals, the male nucleus of 
phanerogams is kyanophilous and the female nucleus 
e1ythiophilous Stiasburger found that the sn®all nuclei 
of the cells formed in the pollen grains of gymnosperms 
were kyanophilous, whether the celis were vegetative or 
destined for generation , but the nucleus of the pollgn- 
tube was more or less decidedly erythrophilous The 
second and large: portion of this “ Beitrag” 1s devoted 
to swarmspoles, gametes, vegetable spermatozoids, and 
the nature of fertilisatione wf BH 


. Ld ° 
Autres Mondes By Amédée Guillemin (Paris 


Georges Cané, 1892 ) 


WHETHER the author of this small volume thought that 
the sequence of the subjects dealt with was 1eally quite 
unimportant, orewhether no order at all was intended, 
puzzled me considerably when glancing through these 
pages for the first time To be suddenly led off without 
a word ef waining into “ Linfini dans le temps et dans 
Vespace,” and then to be as suddenly pulled back again 
to a second chapter dealing with Sirius seems rather a 
large oscillation to commence with The same remarks 
might apply to the next chapters, for they treat consecu- 
tively of “The Clusterin Hercules,” “Structuie of theVisible 
Universe,” “Movement i the Universe,” and “The 
Rebula of Orion,” followed up by chapters on “ The Age 
of Stars,” and “The End of the Solar System ” 

That the work 1s wittten by M Guillemin is quite 
sufficient guarantee that strict accuracy 1s throughout 
adhered to The book is one that can be picked 
up at odd moments and a chapter or two read with 
dehght The illustrations are excellent copies of lunar 
and stellar photographs taken by the biothers Henry at 
the Paris Observatory WJL 


Some Lectures by the late Sir George E Paget, KCB, 
ERS Edited, with Memoir, by Charles E Paget 
(Cambridge Macmillan and Bowes, 1893 ) 


THIS volume will be cordially welcomed by the late Su 
George Paget’s frends , and members of the medical 
profession, whethes they knew him personally or not, will 
find in ıt much that cannot fail to ifterest them The 
lectures deal with three subjects—the ztiology of typhoid 
fever, alcohol as a cause of disease, and mental causes of 
bodily disease In dealing with each of these topics, the 
autho: presents the results of prolonged and most careful 
observation , and ıt isimpossible not to admire the direct- 
ness, lucidity, and vigour with which his facts and con- 
clusions are set forth The memoir, by the editor, ıs a 
short and attractive record of Sir George Paget's distin- 
guished career, and its value 1s mcreased by the fact that 
it 1s accompanied by an excellent portrait 








LETTERS TO THE EDITOR 


(The Editor does not hold himsetf responsable for opinzons ex- 
pressed by his correspondents Neither can he undetake 
to return, or to correspond with the uniteis of, rejected 
manuscripts intended for this or any other partof NATURE 
No notice ts taken of anonymous communicatrons | 


Ongin of Lake Basins 


“WE may all thank Mr Alfred Wallace for putting together so 
concisely the main arguments on which the glacial theory of the 
ongin of all lahe basins has had a wide acceptance My time 
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Is Just now so occupied with ‘‘earth,movements” of another 
kind that am unable to marshal all the arguments on the other 
side But I shall try to put éhe gain pomts as clearly as I 
can 
I accept Mi Wallace s correction of the word ‘‘ grinding ” as 
the best word t@ describe the action of glaciers It 15 better 
than either ‘digging up” or “scooping” Many men who 
account {pr marine gravels @n such places as Moel Trefan 
mougtain-lop by the action of glaciers, zust conceive of glaciers 
as capable of digging out and lifting up But I agree with Mr 
Wallace that ‘‘ grinding” down 1s the best expression for true 
glacier action ‘This is the mode of action, but what of the 
cause of the motion which effects the grinding? Are we agreed 
on this? Mr Wallace does not explain his view on this point 
I hold that the only caute of true glacier action 1s gravuation, 
and that masses of 1ce will notemove at all or exert any grinding 
action, except when impelled by gravity down gradients more 
or Jess steep Even if they do mount up some slopes, it is only 
Wheh they are“violently pushed by ®ther masses moving down 
slopes from beh nd them Tf this be true, then glaciers will not 
etend to dig holes out of the flat bottoms of valleys Mr Wallace 
says they will, if they are exceptionally thick This 1s very 
doubtful and still more 1s it doubt{il that they can dig holes 
of a very peculiar character, such as 1s now proved to be the 
character of Como and other lakes, with steep and sharp out- 
lines, or with barriers left untouched One single fact of this 
kind, 1f well ascertained, 1s quite enough to upset a great theory, 
because it may be sufficient to prove that at least some lake 
basins cannot have been made by glaciers And if some 
have not, ıt 1s not ceitain that any have been made by glaciers 
alone 
‘lhe constant association of Jake basins with glaciated 
countries is Mı Wallace’s giand argument But it 1s explicable 
in the theory of earth movements quite as easily as on the 
theory of glacial action Glaciated countries are generally hilly, 
or mountainous If Mr Wallace believes that all hills and 
valleys are due to superficial seulpturing alone, of course ms 
argument 1s facMitated But if hills and valleys are even ın any 
me&sure due to earth movements—crumplings of the surface- 
then the formation of Jake basins 1s an mevitable necessity 
Every hollow must become a lake basin which has no natural 
outlet except at a higher level than at its own bottom Yet if 
there be such a thing as earth movements at all, it 1s in the 
highest degree improbable that they should have failed in 
numerous cases to occasion hollows in which water would 
accumulate 
Mr Wallace’s unbelief that any earth movements have tahen 
place so Jately in geological ume as the glacial age—say 100,000 
years ago—1s a declaration that does indeed astonish me 1 
can understand great doubt and difficulty as to the extent of 
these movements But that they have taken place to some ex- 
tent very lately indeed is, in my opinion, demonstrable in the 
country in which J now write There 1s one old sea beach on 
the Island of Jura where the stones as left by the surf are as 
bare of vegetation and as unaltered m forms which show surf 
action, as if the ocean had beat upon it last year And this sea 
beach extends for milesat elevations varying from 120 to(I believe) 
160 feet If I am not mistaken, recent surveys of the great 
Canadian and American lakes have proved that they lie in 
hollows of crumpled and distorted land surfaces The whole of 
Mr Wallace’s theory on this subject seems to me to be out 
of date ‘The distubution of boulders in the Highlands can, in 
my opinion, be accounted for in no other way than the transport 
of masses of stone on floating ıce But putting aside altogether 
this larger question, 1f a “‘ great submergence,” as one of the latest 
events 1n the glacial epoch, smaller elevations of the land are 
among the most certain of geological facts But if so, we have 
lake-basins in all hilly countries easily explained Very o/tenthe 
elevation of land to a very small extent indeed, if unequal, asit 
1s sure to be more or less, would immediately cause lakes 
wherever a pre existing valley had its lower end more tlted than 
its upper end ‘The 120 feet which 1s represented on the coast 
of Jura im this county is an elevation which would fill half of 
our glens all over the county with lakes unless it was an elevation 
perfectly equal along the whole of pre-existing contours The 
co existence of lake basins with hilly and glaciated countries, 
therefore, admits of an easy explanation without attributing to 
ice a hind of action which has never been proved to exist at all 
Hilly countries are crumpled countries, and slight increases or 
decreases of the same action must of necessity produce lahes 
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Glaciers have, howevey, without dowbt caused lakes in cases 
where they have dammed up the mouth of glens wyth detrital 
matter ‘The enormous masses of such matter whichedam up 
the waters of the northern Italian lakes are most impressive 
But ıt does not follow that the glaciers which left those great 
masses also scooped out the deep bed and ia@cky walls of tHe 
Lake of Como 

My own belief 1s that the greag recency of large earth move- 
ments 1s one of the facts of geological science which has yet to 
be accepted , and that the slowness with which it has made 
progress, or has even been overborne,® is entirely due to 
very natural preconceptions and general assumptions about 
the stability of the earth surfaces, such as tnose which 
find expression ın Mr Wallace’s very interestibg and significant 
paper , A RGYLL 

Inveraray, Argyllshire, Marche y 


P S —Recent calculations in America seem to bring down the 
possible date of the close gf the glacial epoch, there to [ttle 
more than 10,000 years 


The Cause of the Sexual Differences of Colour in 
Kelectus 


Mr F E BEDDARD says ım his suggestive work on ‘* Anı- 
mal Coloration” (1892, p 3) — 

tt Sometimes differently coloured animals have ın reality the 
same skin pigments The attention of the reader wil be directed 
ma later chapter to the remarkable difference in colour be- 
tween the males and females of certain parrots In Æelectus 
polychiorus this sexual dimorphism 1s extremely marked It 
would be an exceedingly anomalous fact if the same species of 
bird were to possess different pigments in the two sexes , and as 
a matter of fact it ıs not so in this parrot, diferent in golour 
though the two sexes are The same pigments are present, did 
the structure of the feathers is different, and thus the resulting 
colour as seen by the eye ws different,” 

The last sentence (the italics are mine) 1s not consistent with 
late Dr Krukenberg's vestigations on the colours of feathgrs 
The case is not one of structural difference in the feathers, for 
the differences in colour between male and female of Æelectus 
are occasioned by the presence or absence of the pigment uself 
The green colour of the male results from a yellow pigment 
(psettacofulern) lymg over a blackish brown one {fusan}, but 
the blue colour of the female (Æ lanne: auct ) simply results 
from the absence of the yellow pigment The dark pigment 
( Jusen) 18 present and the incident rays of light are reflected 
from it, passing through a zone without pigment, which zone 
absorbs the rays of the red extremity of the spectrum Here 
the same conditions occur which effect the blue colour of the sky 
The blue 1s an optical colour, as 1s the green, bat a different 
structure of the feathers does not come into question The red 
colour both in male and female 1s effected by a red pigment, 
which 1s the same in both sexes, the differences in shade (as 
also the violet in Æ grandıs, e g ) depend on the quantity of this 
colouring substance and ın the absence or presence in different 
quantities of the underlying fusezz The pigment of the yellow 
feathers in the female of Æ grandis 1s the same as the yellow pig- 
ment in the green males Dr Krukenberg supposes that these 
different pigments are derived from one and the same ground 
substance, a supposition which appears to be very plausible 

Why the yellow pigment of the male is not developed ın the 
blue parts of the female we do not know, nor why the different 
pigments in Æelectus are disposed just as they are, since we are 
in general quite ignorant about the causes of the disposition of 
colours in bird feathers, but in the case under discussion a 
‘different structure” of the feathers would not give as sufficient 
an explanation of the facts as does the above Touching the 
causa movens of the different colours in the sexes of Eclectus, we 
can only say that it 1s sexuality, but this, of course, 1s no mechan- 
ical explanation, ze no true explanation at all We can only 
say that in most birds the male offers an ove; plus of colour as 
compared with the female, which overf/us no doubt has a relation 
to the more vigorous biological processes or superabundant 
vitality in the male during certain periods, and this also holds 
good in Aclectus, as we see that the female wants the yellow pig- 
ment which the male possesses But we must bear in mind 
that in Æclectus the young ones from the egg display already 
these sexual differences of colour, a fact which 1s as remarkable 
as it 1s rare 
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For reference see C Fr W Krukenberg, “Die Farbstoffe 
der Fędern,” four papersin Verg? phys Studen, 1881 sq , and 
my papers, Mitth orn Ver Vienna, 1881, p 83, and Sets ber 
Akad Wiss Berlin, 1882, p 5178q è 
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Dresden, March 8 A B MEYER 





s Bhnd Animals in Caves 

Mr CUNNINGHAM’S notion as to what constitutes ‘a fact” , 
would appear from his letter published tn your tssue of March 9 
to be p@culiar It 1s of course only through inadvertence 
that he declares a mere supposition to bea fact, and states that 
I have ‘overlooked’ ıt His words are ‘‘he (Prof Lankester) 
hag overlooked the fact that blind cave animals are born or 
hatched at the present day with well bai ae eyes” Further 
on he proceeds to state that no such fact ıs known o recorded 
but that he is ‘quite confident” that the young of blind cave- 
animals hage well developed eyes i 
e Iam quit@aware that an important test of the truth of my 
theory of the origin of blind cave animals would be'found in the 
details of their embryonic development, buf cannot think that 
Mr Cunningham 1s justified either m his confidence as to the 
result of a hitherto unattempted embryological research o1 in 
asserting what ıs at variance with his own subsequent avowal, 
viz that there are facts ascertained as to the gondition in which 
blind cave-animals are born, which I have ignored 

E Ray LANKESTER 


Lunar “Volcanoes” and Lava Lakes 


I HAVE wailed some time to see what replies might be made 
to Mr J B Hannay’s suggestion, that lunar walled plains may 
have been due to tides in the molten nucleus during crust 
formation (NATURE, vol xlvu p 7) 

There seem to be at least two objections to the ‘ volcanic” 
theory of lunar surfacing First, that there must have bedh 

eduring the earlier, and indeed later, stages of it a vast gaseous 
and vaporous envelope, which, as secular temperature slowly 
declined, would be condensed to form seas, giving rise to a long 
era of erosion, and extensive denudation, and formation of sedi- 
mentary strata, as on our earth There are no traces of this on 
our moon, the surfacing of which is conspicuously destitute of 
evidences of drainage phenomena Secondly, there 1s an entire 
absence of distinct local colour in the detail, which should be 
easily seen in volcanic deposits unencumbered by vegetation and 
weathering 

I leave it to geologists and phystcists to say 1f they think it 
at all hkely or possible for any globe like our moon to pass 
from the semi-incandescent, lJava-crusted stage, with huge 
vaporous envelope, to the cold, airless, and waterless condition 
of our satellite without passing through a very prolonged era 
of erosion, which, as ın our case, would obliterate all traces of 
the former era e 

Judging by ow vast series of stratified rocks, we are led to 
conclude that an exceedingly long temperate era of erosion must, 
im the very nature of things, supervene on the heated lava 
stage in all planetary development, quite obliteratmg the 
relics of the volcanic era and relaying a sedimentary surfacing 

Taking up the second objection, z7 re the marked absence ol 
colour, I would point out the abnormal brightness, or even 
brillancy, of the lunar cliffs and steep inclmes all over the surface 
Tt 1s precisely at such places that astronomers expect to see the 
nature of the surface and degradation due to the effect of gravi 
tation, z e where (exposed to unmitigated solar heat in the day, 
and a cold probably below — 100°C at night) the cliff-falls wouk 
be most frequent, and the true colour of the strata most visible 

Proctor in his *‘ Moon” (pp 301-2) says —‘‘In each lunato! 
the moon’s surface undergoes changes of temperature whic! 
should suffice to disintegrate large portions of hei surface, and 
with time, to crumble her loftrest mountains into shapeless heaps 
In the long lunar might of fomteen days a cold far exceedin: 
the intensest ever produced in terrestrial experiments must exis 
over the whole unilluminated hemisphere ” 

Neison, on page 113 of his ‘‘Moon,” also says —‘‘ Tha 
physical changes of varous characters must be still occurrin; 
«pon the moon 1s rendered certain by the alternate heatin 
and cooling of the lunar strata, from the nature of the expansio 
and contraction thus brought into play must, through numerou 
fractures of the resulting general disintegration, gradually ru 
all the lunar formations ” Thus ‘‘ considerable changes mus 
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slowly be effected ın the condition of the surface through earth- 
falls and landshps” . ‘until all the more strıkmg and gbrupt 
irregularities have disappeared from their action ” 

Now tt 1s prècisely at obiff faces and steep slopes that we should 
best see the real colour, 1f any, of the superficial strata, and what 
do we find? Wherever we turn, from pole to pole, there 1s an 
entire absence of colour; they are white and at times as brilleant 
as “new fallen snow” If we scan the vast cliffs of the 
‘* Apennines,” say at sunset, fo. hundreds of miles, rising to 
8000 or 10,000 feet, with peaks up to 20,000, they are white, 
seen in sunshine . 

If we examine the cliffs of the Sinus Iridium highlands, the 
huge array round Mare Crisium, or indeed anywhere else, it 1s 
the same, and withowt a doubt it demonstrates to us that the 
outer strata on the moon are of ¿he same white matertal all 
over the globe Precisely where degradation 1s most certan, and 
where the true colour of the strata would be distinctly visible, 
there we find the most extyordinary and invariable whiteness 
for a thickness of at least two or three miles ry ° 

A remarkable feajure of the case 1s that, asa rule, all cliffs 
are much whiter than the general surface around them In the 
raised ramparts of craters and walled plains, ıt 1s well known 
that the outer, and more gradual slopes, are invariably darker 
than the steep inner cliffs facing the enclosure In Anstarchus, 
Theophilus, and s@ch like rings, at sunrise, this is very conspi- 
cuous, especially in photographs, and ıt 1s not easy to account 
for this peculiar featme (evidently the result of disintegration 
and removal of the surface by gravitation) except by the supposi- 
tion that the outer surface all over (and excepting rays and 
nimbi) 1s snow stained by meteoric dust ‘‘It 1s well known 
that the fall of meteoric dust on our earth 1s very considerable, 
and estimated by Dr Kleiberg, of St Petersburg, at about 
11,435 tons per annum It has been found on all our ocean 
bottoms, and on our polar snows, where it 1s soon overlaid or 

‘removed by winds On the moon, however (where there 1s no 
wind and now no snowfall), ıt could accumulate for many 
thousands of years, at least on levels, and so stain them very ® 
perceptibly ” 

Undoubtedly we see the true colom of the surface layers at 
the cliff faces, but unless the outer surface were stamed im some 
way then bright covéras¢ would be impossible 

Hence I take it that the outer layer of the surface all over, for 
at least one or two miles m thickness, is formed of snow, 
stained outside by a deposit of meteoric dust, the accumulation 
of many thousands of years, the removal of which, by gravita- 
tion, at cliffs causes their brightness, and this would explain the | 
perennial enigma of where all the water has gone 

At low temperature neither ice nor snow vaporise, even 27 
‘vacuo, and also that at low temperature ice 1s a non-viscous 
solid (like glass) has been experimentally demonstrated by Mr 
T Andrews, F RS, and the results laid before the Royal 
Society (see NATURE, vol xhi p 214) The prevailing white- 
ness, therefore, of the lunar cliffs and steep*inclines would seem 
to be a powerful aigument against a ‘‘ volcanic” surfacing to out 
satellite, and a good one in favour of glaciation 

The question of maximum su: face temperature under fourteen 
days’ solar heat has undergone a startling change since Lord 
Rosse’s classical experiment The possibility of snow existing 
on the moon ıs now admitted by leading astronomers, since the 
researches of Profs S P Langley and F W Very, of the 
Allegheny Observatory, have demonstiated that the maximum 
may reio low that the zean temperature may’possibly be below 
~ 100 
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The old volcanic ‘‘ selenology ” 1s dying, there 1s no hope of 
any more progress in it (and that is the great sign of life in all 
branches of science nowadays) , it ts fossthsed That a ‘‘new 
selenology ” 1s badly wanted ıs pretty obvious to all who look 
‘nto the question The surfacing of our own satellite, one of the 
nost conspicuous and easily seen objects in the heavens, 1s still 
che standing enigma S E PEAL 

Sibsagar, Asam, February 8 





THE CROONIAN LECTURE 


MYCE interest 'has been excited not only among 
men of science but among the general public by 
rof Virchow’s visit to England From the moment 
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when it was announgd that he had agreed to deliver 
the Croopian Lecture, ıt was universally felt that ıt 
would wot do to lose so goed an opportunity of doing 
honour to an illustrious investigator Prof Virchow is 
known, of course, chiefly as a pathologist He is the 
founder of the Science of pathology in the sense in which 
it 1s now everywhere understood and taught, and it 
would be difficult to forf{ too high an estimate of 
the value of this part of his labours But Prof 
Virchow ıs one of those men of genius who never find in 
any one department of research a sufficient outlet for 
their energies In archeology, anthropology, and ethno- 
logy he has bten for many years one of the foremost 
workers of the age, #nd he has brilhantly represented 
science in the political life of Prussia and the German 
Empire and in the municipal life of Berlin As a teacher 
A University, of which he is now Rector 

e has done much to foster a genuinely 
scientific spimt among the pupils who have flocked to 

is class-room, and as a writer he has command of so 
pure and attractive a style that he has been able to ex- 
ercise a wholesome and stimtilatmg influence on the 
intellectual hfe even of classes to whom science does not 
usually make a very strong appeal Altogether, Prof 
Virchow’s career 1s one of which Germany has good 
reason to be proud In him she possesses one of those 
rare and potent thinkers who touch no subject without 
giving it fresh significance, and who have the secret of 
awakening 1n other minds something of then own en- 
thusiasm, independence, and vigour 

There was so great a demand for tickets that arrange- 
ments had to be made for the delivery of the Cioonian 
Lecture in the theatre of the University of London, and 
here—on Thursday, March 16—a crowded audience 
listened with the deepest interest to what Prof Virchow 
hag to say about the great subject in the development of 
which his researches have marked so splendid an era 
In the evening a public dinner was given in his honour at 
the Hétel Métropole Lord Kelvin, presided, while the 
Presidents of the Royal Colleges of Physicians and 
Surgeons acted as vice-chairmen In proposing the 
toast of the evening, Lord Kelvin said he was one of 
those who had listened with rapt attention that day 
to the lecture delivered by Prof Virchow The mystery 
he dealt with remained a mystery, but they were con- 
scious of no feeling of disappointment Though it was 
not for any man to tell them what life was, they had 
been brought nearer than ever to the solution of that 
fascinating problem by the researches of Piof Virchow 
Mr Huxley, Sir James Paget, and Sir Andrew Clark also 
spoke of Prof Virchows magnificent discoveries 
Prof Virchow, ın responding to the toast, ex- 
pressed the pleasure he felt ın being welcomed by 
“so large and so illustrious an assembly of the learned 
men of England” ‘¢ Abroad,” he said, “he had never 
Enghsh men of science do not 
often indulge ın demonstrations of this kind, and ıt 1s 
satisfactory to know that when they do try to show what 
they think of a great investigator their achievement does 
not fall short of anything done with a hke intention m 
Paris or Berlin 

This week Prof Virchow has been in Cambridge, where 
he has been 1eceived with as much enthusiasm as in 
London On Tuesday the University marked its sense 
of the importance of his labours by conferring on him 
the honorary degree of Doctor in Science The follow- 
ing ıs the speech delivered by the Public Orator, Dr 
Sandys, in piesenting Prof Virchow for the degree —- 


Dignissime domine, domine Procancellarie, et tota Aca 
demia ~- 

Universitatis Berolinensis Rector Magnificus, vir non modo 
de medicina et salute pubhea, sed etiam de anthropologia, de 
ethnologia, de archaeologra praeclare meritus, vir et sexagesimo 
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° 
et septuagesimo exacto aetatis anno honortbus amplissimis cu- 
mulatas, satis magnum hodie praebet dicendi argumentum 
Ipse laude nostra maior, laudes tamen suas (qua est modestia) 
invitus audiet , atqui laudes®llas non verba nostra qualiacumque, 
sed ipsius opera insignia, ipstus discipuli illustres, 1psius denique 
orationes disertissimae, etiam ipso invito, satiselare loquuntur® 

Legistis fortasse orationem illam in qua, Rectoris munus nuper 
auspicatus, studiorum Academicum orbe universo lustrato, par- 
tium liberalium dux et sıgmfer olim insignis dixit vefam Aca- 
demiae libertatem esse libertatem docendi, 'hbertatem discéndi , 
ostenditque, qua potissimum mentis disciptina mventus Acade- 
mica, discend: amore vere liberalt imbui posse videretur Legistis 
certe, fortasse etiam audivistis, orationem alteram in qua 
nuperrime inter scientias biologicas locum patlfologiae proprium 
vindicavit, et, studiorum suorum origme’ repetens, non modo 
HARVEII nostri merita immortaya denuo commemoravit, sed 
etiam GLISSONII nostri gloriam prope intermortuam ab integro 
renovavit HARVEN quidem in doctrina, omne vivum ex ovo 
nasci, lacunam magnam reli@tam esse constat , laetamur lacufian? 
tantam ab eo magna ex parte esse expletam qui primus 
ommum re vera probavit omnem cellulam e cellula generar 

Ergo rerum naturae investigator tantus, totıllustrium praeser- 
tım medicorum ın Academia, titulo nostro honorifico iure optimo 
decoratur Etenim ubicumque forent medicinae studia cum 
rerum naturae observatione exquisita feliciter coniuncta, tahum 
virorum nomina in honore maximo non immerito habentur 
Talium certe virorum per labores verba 1lla vetera vera facta sunt, 
quae Salutis in templo supra portam inscripta esse debent — 
sine? erm naturae cognitione trunca et debilis est medicina 

Duco ad vos Regiae Societatis Londinensis unum e socus 
extianeis, viram gentis Teutonicae inter decora numeratum, 
RUDOLFUM VIRCHOW 


The following 1s Prof Virchow’s Croonian Lecture — 


Itis now nearly ten years since this illustrious Society con- 
ferred on me the unexpected honour of electing me one of its 
Foreign Members Not this only, but last autumn st held me 
worthy of a further honour, in awarding me the Copley m@lal 
~—a sign of the highest recognition of my work, the significance 
of which far exceeds the distinctions which the changing favour 
of political powers 1s accustomed to bestow Nevertheless, 
deeply as I appreciate@ this maik of its constant and increasing 
esteem, still I was not in a position to offer my thanks per- 
sonally to the society Numerous duties, official and private, 
the weight of which has increased with each year, compelled me 
to continuous work at home, and even during the vacations the 
freedom of my movements has been for some time past restricted 
by international engagements, which yearly become more 
numerous and more pressing 

With great indulgence, which I fully know how to appreciate, 
the Council ha allowed me to postpone the date of my appear- 
ance in you. midst Hence, you see me only to day among 
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the crust of even the most hardened self consciousness ? Happy 
is he who has courage enough to keep up or regain his con- 
nections with other men, and to take part in the common work ! 
Thrice happy he who does not lack ine this woil? the flattering 
commendation of esteemed colleagues ' 

Such were the thoughts which filled my mind, as, looking 
forward to the present occasion, I reviewed my own life and the 
history of science, or, to use another expression, the fortunes of 
our predecessors How often have I found myself in a state of 
despondency, with a feeling of depression! And the history of 
science-~What long period» of stagnation and numerous inter- 
ruptions has ıt not experienced owing to the victory of erroneous 
doctrines! What has saved me is the habit of work, which 
hag not forsaken me even in the days of “outward misfortune— 
that habit of scientific work which has always appeared to me 
as a recreation, even afier wearying and useless efforts in politi- 
cal, social, and religious matters . 

That whieh has saved science 1s ylentically the same , 1t only 
appears to tiẹ different, because the co-operation sof many 1s 
necessary to secure the advance of science , Bence, the exalting 
and consoling thought that one nation after the other comes to 
the front to take its share in the work When the star of science 
becomes dim ın one nation, ıt 11ses sooner or late: to yet 
brighter glory in another, and thus one nation after another 
becomes the teacher of the world . ` 

No science, more oflen than medicine, has gone through 
these waxings and wanings of brilhancy , for medicine alone, of 
all the sciences, has, for more than 2000 years, found ever new 
homes in the course of a progress which, though often disturbed, 
has never been wholly arrested 

Tt would lead us too far to illustiate this with examples 
drawn from the entre past It is enough for my present pur- 
pose to take the outlines of modein medicine as the object of 
our consideration Such a sketch, cursory as it must be, ought 
at the same time to throw some light on the intellectual relations 
of both nations, English and German, for these have taken a 
*prominent pait in establishing the principles of modern medi- 
cine 

The downfall of the old medicine, the so called humoral 
pathology was brought about in the beginning of the 16th 
century We, ın Germany, aie inclined to attribute to onr nation 
a decisive 7d/e m this memorable struggle 

It was a man of our race, Andreas Vesalius, or fiom Wesel, 
who transformed anatomy into an exact science, and who 
thus, at one stroke, created for medicine a solid foundation, 
which it has retained ever since and, let us hope, will never 
again lose 

But the principal blow to the old medicine was struck by his. 
somewhat elder contemporary Paracelsus, that charlatan, yet 
guted physician, who removed from among the beliefs of man- 
kind the doctrine of the four humores, which, gzsase-chemical in 
its construction, formed the basis of the old pathology 
Strangely enough he &ccomplished this with weapons borrowed 


you, and I may tell you in person how very grateful I am to ! from the armoury of the Arabs, the successors of the Greehs, 
this Society, and how great an incentive to new efforts your | and the chief representatives of the medizeval humoral patho- 


recognition has become to me 
Who of us is not in need of friendly encouragement in the 
changing events of life? True! happiness is not based on the 


logy From them, also, he borrowed alchemy, and, at the same 


| time, the fantastic spiritualism of the East, which found a clear 


appreciation of others, but on the consciousness of one’s own | 


honest labour How otherwise should we hold our ground in 
the midst of the turmoil of the day? How should we preserve 
the hope of progress and of final victory against the attacks of 
opponents and the insults which are spared to no one who 
comes before the public? He who during a long and busy life 
1s exposed to public opinion, certainly learns to bear unjust 
criticism with equanimity, but this comes only through the con- 
fidence that our cause is the Lest, and that some day it must 
triumph 
science and art Such is our hope in our struggles for civil and 
religious liberty, and in this hope we gradually become hardened 
against malicious attacks  Itis a kind of immunisation which, 
I acknowledge, has also great drawbacks, for this hardening 
against unjust attacks leads very easily to a similar indifference 
towards just attacks, and, owing to the tendency to contradic- 
tion rooted in the nature of human thought, 1t finally leads also 
to indifference to praise and recognition One withdraws again 
and again into oneself discontented with the world and with one- 
selfalso , but who can so completely retire within himself that the 
consciousness of the insufficiency of human thought, and that 
the criticisms of opponents are justified, cannot break thiough 
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Such ıs our bope in our wrestlings for progress in | 


expression in his doctrine of the ‘‘ Archzeus,” as the determming 
force in all living beings 

In this way, the new medicine, at its very birth, absorbed the 
germs of that ruinous contradiction, which, even up to this pre- 
sent century, has kept up the embittered strife of the schools 

To Vesal.us 1s due the exact tendency, which starts from the 
observation of actual conditions, and which, without gomg 
further, we may call the anatomical 

Paracelsus, who pronounced the anatomy of the dead body to 
be useless, and sought for the basis of life as the highest goal of 
knowledge, demanded ‘‘contemplation” before all else, and, 
just as he himself arrived in this way at the metaphysical con- 
struction of the archze, so he unchained among his followers a 
wild and absolutely fruitless mysticism 

Neveitheless there Jay hidden in that ‘contemplation ” of his 
a healthy kernel, which would not allow the intellectual activity 
which it had stirred up to come to rest It was the idea of fe 
which formed the ultimate problem for all future research 
Strangely enough, this idea, which always existed ın the 
popular mind, and which 1s in an unmistakable form present 
even amongst primitive nations, had been driven far mte 
the background im scholastic medicine Ever since the time 
cf Hippocrates it bad been the custom to use, instead 
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of lfe, the obscure expression gvois, natura, but in ‘vain 
does one seek for a more exact definition of the term, To 
Paracelsus nature was living, and the basis of his life was that 
very “‘archæu$,” a forceediffering from matter, and separable 
from it, or,*as he himself expressed it, ın the sense of the 
Arabs, a spirit, ‘‘spiritus ” In the compound organism of man, 
the mikrokosmos, each part, according to him, had its ewn 
‘‘archeus,” but the whole was ruled by the ‘‘archaeus maxt- 
mus,” the “spiritus rector” From this premiss has proceeded 
the long succession of vitalistic schools, which, in ever-changing 
forms, and with ever new nomenclature, mtroduc mto the 
notions of physicians this tdea of a fundamental principle of life 

If the sagacious Georg Ernest Stahl, whose services to the 
development of chemistry are now acknowledged everywhere, 
substituted the soul for the ‘‘spiritus rector,” and so created a 
system of animism, the last vestiges of which have disappeared 
from the school of Montpellier within our own time only, so also 
in turn did the pure vitalists build up on the dogmagof specific 
dynamic energies, maintained so stoutly by the pBysicists, that 
notion of the vital force, the half spiritualistic and half physical 
character of which has contributed so much, even in our day, to 
puzzle and mislead men’s minds 

The doctrine of the vital force found its strongest support in 
the ‘* Natur-philosophie,” especially in that which, on German 
ground, soon obtained universal sovereignty 

This summary exposition of mine has greatly anticipated the 
historical progress of the evolution of medicme. Itis now time 
to pay proper homage to the great investigator who made the 
more exact method the ruling one, and at the same time to award 
to this country, which brought him forth, its important share ın 
determining the new direction of our science 

Nearly 100 years had passed since Vesalius and Paracelsus 
had begun their work when William Havey published his 
“Exercitatio anatomica de motu cordis et sanguinis im 
animalibus ” Here, for the first time, the anatomical examina- 

on of living parts was carried through, im an exemplary way, 
according to experimental methods All the objections thate 
anatomy concerned itself with dead parts only were thus at once 
set aside , living action became the object of immediate obser- 
vation, and this was done on one of the most important organs, 
one absolutely necessary to hfe, the varying activity of which 
constantly calls for the attention of the practical physician Not 
only so, however, but a new mode of observation—the experi- 
mental method—was thus brought into use for research, a 
method through which a new branch of medical science, 
physiology, has been laboriously built up 

The influence of this one wonderful discovery of Harvey’s on 
me ideas of men of his time, and of his successors, was memor- 
able 

Among the men of his time the last support of Galenism dis 
appeared with the proof of circulation, among his successors 
the comprehension of the causation of local processes dawned 
for the first tme Very ancient and highly difficult problems, 
such as inflammation, could now be attacked , a goodly piece of 
life also became intelligible, since one of the vital organs them- 
selves could now be subjected to experiment, and, to the aston- 
ishment of all, the action of this organ showed itself to be an 
absolutely mechanical one The revulsion of thought was so 
complete that ıt has become since a difficulty hardly to be over- 
come to enter even in imagination into the ideas of the older 
physicians, to whom the circulation of the blood was unknown 

Nevertheless, ın spite of such striking results, the craving of 
man for more complete understanding remained unsatisfied One 
saw the action of the living heart, but how did it live? What 
was this life, the action of which one saw before one? In the 
heart itself the essence of life could not be recognised 

Harvey turned his attention to another object , he tried to 
observe the very beginnings of hfe ın the incubated egg of the 
fowl and in the embryos of mammalian animals He thereby 
soon arrived at the question of the significance of the egg in 
general, and enunciated the celebrated dictum, ‘f Omne vivum 
ex ovo” Owing to the more extensive researches of modern 
Investigators, this dictum, as 1s well known, proved too narrow 
for the whole animal kingdom, and 1s no longer exact when 
applied to plant hfe Its validity for the higher animals, on the 
other hand, cannot be questioned, and it has formed one of the 
firm standpoints on which researches on sexuality and on the 
propagation of life have been based. But Harvey, on account 
of the deficiency of his optical instruments, was unable to see 
that which he was labouring to discover, namely, the process of 
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organisation as such, just as he had been unable ın former times 
sto see the continuity of fhe capillary fow This imperfection 
lasted fop #1ong time afterwards , and thus 1t happened that even 
Albrecht von Haller and John Hunter considered the formation 
of the area vasculosa in the incubated egg of the fowl as the 
@ommencement pf organisation, and indeed, as the type of 
organisation itself 

Iwill return to this pomt Jater on, but for the present I 
should lı®e first to draw your &ttention to a man whose import- 
ance‘for the further ‘development of the doctrine of hfe has 
always appeared to ene to have been uncommonly great and 
highly significant, but who, nevertheless, has sunk into un- 
merited oblivion, not only among posterity ın geneal, but 
also, I think I may be allowed to say, even in the memory of 
his countrYmen I meag Francis Glisson, who was a contem- 
porary of Harvéy, and whogg works appeared almost simul- 
taneously with those of his more celebrated colleague, but the 
brillancy of Haivey’s discoveries was so great that the light 
whieh shone fsom Glisson’s work-teble almost disappeared I 
rejoice that on so auspicious an occasion I may recall the 


memory of the modest investigator, and may offer him the 


tribute of gratituce which science has to award him 

When, thirty five years ago, I published my hittle essay on 
“Trrtation and Irntability” (Archi fur Pathologische Ana 
tomie und Physiologie, 1858, vol xiv p 1), I did not know 
much more about Glisson than what every student of medicine 
learns, namely, that there 1s m the liver a ‘‘ capsula communis 
Ghssonn,” and what was even less known, that this anatomist 
had written a small work on ‘‘ Rachitis,” which, indeed, was the 
first of its kind In my own paper on this disease (2d¢@ 1853, 
vol v p 410) Thad tned to demonstrate the circumspection 
and accuracy which are noticeable in this book, and which make 
it a typical model for all collective investigations , but even at 
that tyme I overlooked the fact that this was only the smallest 
ment of this wonderful man It was only in the further course 
of my studies on the history of the doctrine of irritation and 
irritability that I made the discovery, an astonishing one to me, 
that the idea f irmtability did not, as 1s generally thought, 
orinate with Haller, but that the father of modern physiology, 
and the Leyden school ın which he had been brought up, had 
borrowed this idea from Ghsson. I then stumbled on a series 
of almost forgotten publications of this original scholar, espe- 
cially his ‘‘ Tractatus de natura substamtie energetic: seu de 
vita naturæ ejusque tribus primis facultatibus, perceptiva, appe- 
titiva et motiva,” which appeared in London ın 1672, and in 
which the ideas were further worked out, the outlines of which 
had already been brought forward in his ‘‘ Anatomia hepatis,” 
published in 1654 In this work (p 400) the newly-coined 


word ‘‘irntabiitas” appears, so far as I can finde 
out, for the fist time in hterature Tt may be ra 
ticed, by the way, that the expression ‘irritati 


much older I find ıt already in Celsus, but wu 
exclusively pathological signification It appears, also, ot, 
1onally in later writers, and to this day it has not, speakin, 
accurately, lost this original signification It 1s otherwise with s 
Ghsson , to him, irritability 1s a physiological property, and 
irritation merely a process of life dependent on the natural fac- 
ulties of living matter 

Thus he was led, through a process of “contemplation,” to 
maintain the existence of the ‘‘ biaichia,” the ‘‘ principium 
vitæ,” or the “ biusia,” the ‘vita substantialis vel vitæ substan- 
tia” And in order to allow of no misunderstanding as to the 
scource of his ‘‘ contemplation,” he adds distinctly that this 1s 
the ‘‘archzeus,” of Van Helmont—the “‘ vis plastica” of plants 
and animals 

In the further course of his philosophical discussions, he never- 
theless ıs led into the same by-path, which has misled, even in 
the most recent times, so many learned men and even excellent 
observers This ıs the by-path of unlimited generalisation 
The human mind 1s only too prone to render intelligible what is 
unintelligible in particular phenomena, by generalisimg them 
Just as even in recent times an attempt has been made to render 
consciousness intelligible by representing ıt merely as a general 
property of matter , so Glisson thought he might attribute to the 
active principle (‘principium energeticum”’) which according to 
him 1s contained ın all matter the three faculties of living matter 
which he considered as fundamental, namely, the facultas per- 
ceptiva, appetitiva et motiva All matter was sensitive, was 
thus stimulated to develop impulses, and moved. itself as a con- 
sequence of these impulses 
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It 1s not necessary for the purpose ef our present inquiry to 
carry these quotations further, since they are quite, in the Para-* 
celsian sense, contemplative inetheir nature , and espeetally as, 
m their generalisation, the do not appear to be important for 
the history of advancing knowledge 

That which 1s full of significance for us iseconcerned with 
actual life only, in the narrower sence of analytic science It 
was not the “principum energeticum” set up by, Glisson, 
which stimulated his successors again to tahe np the thread of 
his observations, but rather this process of immitation described 
‘by him, and the fundamental faculties of hing matter on which 
at depended In this way he has really led up toa more exact 
study of the actions of life and the properties of living matter 

Unfortunately, there intervened a mistaken donceptjon, which 
led his followers again into a series*of moss serious errors 
Glisson, following on this point also the example of Van 
Helmont, was convinced that nerves contracted when irritated 
He joined to this the idea that, through the contraction of the 
nerves, or even of the branf, the fluid containe€® ın them ‘wa’ 
propelled towards the periphery 

‘This notion, shared by Willis and many other physicians ofe 
that time, farnishes the reason why irritability was identified 
with contractihty Even thg great master Hermann Boerhaave, 
and after him his pupil Gaubius, the first specal writer on 
general pathology, considered sensation and motion as common 
properties of, at all events, all the solid parts of the body The 
former thought ıt proved that hardly a single particle of the 
body existed which was not sensitive and did not move, and 
thus 1t becomes comprehensible how Haller himself carried this 
idea that irritabiltty had the same sign‘ficance as contractility 
from his school days in Leyden to his professorship in Gottingen, 
It was in this sense that he understood the irntability of the 
muscles, and ın the same sense he denied this property to the 
nerves ° 

This dispute about the irritability of muscles has continued far 
anto the present century , its long duration becomes intelligible 
only when we bear in mind that, without the most exact know- 
ledge of its historical development, even the véry statement of 
the question is liable to be misunderstood ° 

As a matter of fact, so far as we know, the nerves are not 
contractile, like the muscles, on the other hard, the muscles 
are not only contractile, but are also irritable Irritability and 
contractility are not id€ntical, even when they occur in the same 
part The nerve current, on the other hand, cannot be com- 
pared with the blood stream , it does not consist in the move- 
ment of a fluid, but is of electrical nature, and hence there 1s no 
need for its production of a contraction of the nerve-tubes 

It was also an erroreous conclusion that every irritated part 
contracted Instead of contraction, secretion, or, under certam 
circumstances, a more vigorous nutrition, may occur as the final 
result of irritation Hence we use a more compiehensive term 
ın order to express this final result, and call all forms of it 
actions” While Glisson defined all “actio propria sie dicta” 
as “‘ motus activus,” we distinguish different hinds according to 
the nature of the effects, or, expressed otherwise, according to 
the dnection of the activity (nulittron, formation, and function) 
but we agree with the above thmker in the opmion that no vital 
energy ıs ever set free without stimulus that, therefore, every 
action 1s of an irritative nature In this imntation, according to 
my idea, consists the ‘‘principium dividendi,” according to 
which we must distinguish between active and passive processes 
of life, and in this way we gainalso a basis for the fundamental 
division of pathological elementary processes How much work 
has been necessary in order to render this conception possible ! 
And how great, even now, 1s the number of our colleagues who 
have not fully accepted ıt! The reason for this difficulty 1s two- 

o 

Most of the vital actions of lfe, whenever they mantfest 
themselves by visible events, are of a compound nature As a 
rule very various, at times wholly unlike parts, each with its 
specific energy, combine to produce them Not unfrequently it 
thereby happens that ın the visible sum of final effects one part 
behaves ın an active the other ina passive manner It 1s only the 
most minute analysis of the phenomenon, tracing it right back 
to the elementary parts, which allows the total result to be 
resolved into its components, such an analysis cannot, for the 
most part, be expressed in current language, except at great 
length No language in the world is rich enough to possess 
special expressions for each such compination Only too often 





we help ourselves out of the difficulty by regarding the com- 
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pound phenomenon as a simple one, and by expressing its 
character according to some chief trait, which stands out in a 
commanding manner from the general picture | This is the 
practical difficulty . . 

With it, however, a theoretical difficulty 1s very often com- 
bined The human mind, owing to a natural impulse, seeks 
in the phenomena indicatiohs of their determining cause The 
more complex the phenomenon the more busy ıs the imagina- 
tion, ın order to convert ıt into a simple one, and to find a 
unitarian qause for it So has ıt happened ın respect to life, so 
in respect to disease The course of thought followed by 
Ghsson 1s opposed to such an explanation He had no scruple 
in dividing the unit of life into a large number of individual 
lives Although the knowledge we now fossess of the arrange- 
ments of the body was absolutely foreign to him, yet he arrived 
qute logically at the “‘ vita propria,” the proper elementary life, 
of the several parts To be sure, this expression, as far ax I 
can see, ismot to be found in hiseworks, and occurs first in 
tbose of Gatbius, but Ghsson says distinctly (# Anatomia 
hepatis,” ‘‘Ad lectorem,” N 17) ‘‘Quodevivit per se vivit 
vitam a nulla creatura preter se ipsum depenaentem Hoc 
enim verba vivere per se sonant ” 

The unitarian efforts of the following period relentlessly 
passed over the tendency of which I have just spoken Some 
retuned to the old Mosaic dictum, “the hfebf the body 18 in 
his blood”, others gave the nervous system, and the brain 
especially, the first place in their consideration Thus once 
more was renewed the old struggle, whin for thousands of 
years had divided the schools of medicine into humoral and 
solidar pathology Even when we ourselves entered on scien- 
tific work, hzemato-pathologists stood in hostile attitude to 
neuro-pathologists 

In England, humoral pathology found a strong support in the 
great and legitimate authonty of John Hunter Although this 
distinguished practitioner never shared the one-sidedness of the 
later pathologists, but rather attributed to the solid parts the 
fiving principle the existence of which he assumed, yet, in his 
investigations, the blood took precedence over all other parts as 
the chief vehicle of hfe 

One must, however, recall to mind that Hunter laid special 
stress on the fact that lifeand organisation are not bound to each 
other, ‘ince animal substances which are not organised can 
possess hfe Hestarted, as has already been noticed, from the 
erroneous conception that eggs are not organised, and that 1t was 
not till after incubation that the first act of organisation, namely, 
the formation of vessels, took place He considered his ‘‘ diffuse 
matter ” (* materia vitæ diffusa ”) as the actual carrier of life, 
and this was to be met with not only in the solid parts, but in 
the blood also, This matter, according to him, existed in the 
brain in a remarkable degree of concentration, but its presence 
was quite independent of all nervous structures, as 1s shown by 
the example of the lower animals which possess no nerves In 
the posthumous writufgs of Hunter, which Owen has collected, 
the very striking expression “ simple life” is met with, a state 
most clearly to be recognised ın plants and the lowest animals 
This simple life was in Hunter’s view the ultimate source of all 
living actions, pathological as well as physiological 

Hunter was out and out a vitalist, but his materialistic vitalism, 
soto speak, differed foto ce/o from the dynamic vitalism of the 
German schools If living matter existed independently of all 
organisation, such living matter was beyond the scope of anatomi- 
cal investigation , But, on the other hand, if it were present in 
non organised parts, such as an egg, 1t was 1n itself the ultumate 
source of the organisation which subsequently makes its appear- 
ance in these parts It must, therefore, to adopt a later mode 
of expression, be of a plastic nature Here Hunter’s notion 
fell in with that of the plastic lymph, as developed by Hewson , 
and it was only logical that Schultzenstein applied ıt to the blood 
at last, and designated as ‘‘ plasma ” the material of life present 
inthe blood In this way the formative and nutritive matter 
necessary to physiological life as well as the plastic exudations oc- 
curring in diseased conditions could be attributed to the same 
material—a highly satisfactory result ın appearance, and 
one providing a most convemieut basis for mterpretations The 
exponents of this notion had no scruples m going one step 
farther, and in providing this matenal of hfe with a technical 
name They called ıt ‘fibrin’? Evidently this did not quit® 
correspond with Hunter’s ideas, for we know of no such matter, 
either in the egg or ın the plants or the lower animals, as that to 
which he attributed simple life , but the necessities of pathology 
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overcame all such scruples, and the plastic exudations Were 
received as undoubted evidence that fibrin possessed the power 
of becoming organised They formed, ın the erases doctrine of 
the Vienna sclfool, the braght spot of this newest kind of hemato- 
pathology ° 

Wherever fibrin failed, blastemata were brought to the fore 
Ever since Schwann had given the name of cytoblastema toethe 
organising material of the egg, the way had been open for 
assuming m other places the existence of material with this 
ambiguous name 

But of course through these steps the one simple m&ter of life 
predicated by Hunter was replaced by many ‘‘ matters of life,” 
and thus the entire advantage gamed by the exposition of a 
umtary theory of life was at once lost 

Even when, finally, the cell contents were designated as po- 
toplasm, and thus the one requisite of Hunter, namely, that the 
material of life must also be contained in the mdıvıdual parts, 
appeared to be fulfilled, ygt no single specific material was 
thereby aruiyed at No one dreamed of regarding: protoplasm 
as fibrin, and leagt of all did any one consider it a simple 
chemical body x 

By the conception of the blastema, however, there had been 
reawakened a thought which bad occupied the minds of man from 
the earltest times If a plastic matter capable of bemg organised 
really existed in the body, then the organisation of the same 
must present the first reliable example of epigenesis The 
pioblem of the “generatio æquıvoca,” which had been fought 
over for s0 long a time, now appeared to be solved What 
Harvey had taught concerning the continuous descent from the 
egg became temporarily obliterated, when the theory of descent 
through exudation made its appearance Several generations of 
young medical men have been educated in this belief I myself 
remember my ‘‘ epigenetic” youth, with no httle regret, and I 
have had hard work to force my way through to the recognition 
f the sober truth 

Meanwhile, the attention of other bodies of inquirers had been 
directed to the tissues of the body Among these, in view ofe 
their importance, the nervous tissues, and especially the mass of 
nervous tissues in the bratn and spinal cord, rank highest 

Hunter also had acknowledged the importance of the brain, 
and hence called it the ‘‘ materia vite coacervata” It was 
easily seen that it contained no fibrin, but expetimental re- 
search showed also that neither the brain nor the spinal cord 
was of the same value throughout all its parts The more 
accurate the experiments the smaller became the region which, 
in the strictest sense, 1s the vital part, until Flourens Jimited it 
to one single spot, the knot of life (‘nœud vital”) Was the 
unity of life found in this way? By no means The brain 1s 
no more and no less vital than the heart , for life 1s present in 
the egg long before the brain and heart are foimed, and all 
plants, together with an immense number of animals, possess 
neither the one nor the other In the highly compound organ- 
ism of man, the brain and spinal cord have a certain determin- 
ing action on other parts necessary to life Their disturbance 
may immediately be followed by the disturbance of other vital 
organs, and sudden death may ensue. 

But the collective death of a compound animal no more 
impltes the ummediate local death of all its special parts than 
the local death of some of the latter ıs incompatible with the 
continued collective life of the anımal As has been well said, 
at the death of a compound organism there 1s a ‘‘ primum 
moriens,” one part which first ceases to leve, then follow, at 
long intervals sometimes, the other organs, one after the other, 
up to the ‘‘ultrmum moriens ” Hours and days may pass be- 
tween the total death of the individual and the local death of 
the parts The fewer nerves a part contains the more slowly 
usually does it die , I therefore conside: the process of dymg m 
the compound organism as the best illustration of the individual 
life of the several constituent parts, which 1s ım its turn the first 
ae necessary for the study and for the understanding of 
ife 

A long time, however, elapsed before it was possible to re- 
turn to this starting point, and to obtain a considerable number 
of supporters for the doctrine of the ‘‘vita propria” The at- 
tention of many observers was drawn to a totally different side 
of the question In the last decade of the past century, about 
the same time that John Hunter, starting from careful anatomi- 
cal investigations and exact observations of surgical practice, 
worked out his idea of the material of hfe, a new system of 
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which was based on quite different premisses Brown also 
was a vitalist, he, toos constructed, not merely a patho- 
logical an@ therapeutic system of vitalism, but a physto- 
logical one, though this doctrine Wasedynamic in its character 
There 1s but little to be noticed therein of the material anato- 
uncal foundation pf exact medicine It 1s concerned principally 
with contemplations of the forces of the hving organism One 
can understand to some extent how this happened, if one keeps 
m view tBe histo y of the dfelopment of this extraordinary 
persofiality , I cannot go into this here, but anyhow the remark- 
able fact remains thatsLhe two contemporaries, Brown and Hun- 
ter, worked near each other without its appearing from their 
writings that they were acquainted with one anothe: Brown 
struck out his own line, and stuck to it, without troubling 
himself ab@ut the rest of the medical world And yet even his 
first work ‘‘ Elerfenta Medicine,” had the effect of an earth- 
quake , the whole European continent was shaken by it, and 
even the physicians of the recently opened New World bent under 
the yoke of rewolutionary ideas, angina few years the aspect 
of the whole field of medicine was entirely changed True! 
ahe triumph was but short , the Brownian system disappeared 
as ıt had come, a meteor in the starry heavenofscience There 
would be no reascn to go into it more fully, had not the impulse 
which he had given instigated otheremen, and be permanently 
applied by them to the true service of science This impulse 
was founded on the fact that irritability, or, as Brown called 1t, 
‘incitability,” was thus reinstated as the starting point of the 
theory , but, along with this, the stimuli which set living sub- 
stances in action, the “potestates incitantes,” were brought to 
the fore In so far that stimul: produce a state of irntation 
( incitatio”’), or, as Brown called it later, excitement, they 
came to be viewed not only as the cause of heaith and disease, 
but even of life itself, for excitement, so he said, 1s the true 
causepf life But, as excitement stands ın a certain relation to 
the strength ofthe stimulus, a state of good health was only 
possible with a normal degree of stimulus, whilst an excess or a 
lack of stimulus brought diseased conditions in its wake Of 
course excitement 1s dependent also on irritability, witha certain 
quantity of which, in the form of energy, every living being 1s 
endowed at the beginning of 1's life 

The division of diseases, according to the amount of vital 
force visible in them, into sthenic and asthenic, has never been 
abandoned since, though acknowledged perhaps in a less precise 
manner, it has sometimes been brought more prominently 
forward, and sometimes thrown into the background In 
Germany, Schonlein was the one of all others who took this 
doctrine as the foundation of his opmion on special cases of 
disease, and for his choice of treatment 

But the application of the Brownian principles to physiology 
has been of far greater importance If life itself were depen- 
dent on external stimuli, the notion of the spontaneity of vital 
actions, a notion still in force, must lose all significance Certain 
stimuli would in that case prove to be necessary conditions of 
vital activity, without which life could at best be carried on in a 
latent form only Certainly even for this latent life the question 
remamedopen How does it come to pass, and in what does ıt 
practically consist? Brown avoided this ticklish question, not 
without great skill, by drawing the whole attention to active 
life and to the stimuli which call forth action To speak openly, 
science has since then deflected little, or not at all, fiom this 
guiding notion Even now, we cannot say what latent life 1s 
We simply know that through external stimuli ıt may be con- 
verted into active life, and hence irntability 1s considered by us 
as the surest sign of life, not of course of the general life of all 
matte: im the sense of Glisson, but of the real and mdtvidual life 
of special living organisms Brown remarked, with reason, that 
through irritability the living substance 1s differentiated from the 
same substance in its dead condition, or from any othe: lifeless 
matter Nevertheless, neither irmtability nor incitability, 
neither irritation nor incitation, explains the essence of the living 
substance, and therefore neither explams the essence of life 

In Germany the physiologists especially took up this question. 
Among the first was Alexander von Humboldt, who in his 
various writings, especially in his celebrated treatise on the 
irritated muscle and rerve fibre, entered into the question, In 
the end he held fast to the assumption of a vital force The 
majority of pathologists and physicians followed im his footsteps, 
and long and fierce controversies were necessary before, neaily 
half a century later, the belief in a vital force was destroyed. 


medicine was founded ın Scotland, the so-called Brownian system, | When du Bots-Reymcnd had demonstrated the electrical current 
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in muscle and nerve in all its characters, and, at the end of his 
work, had also disclosetl the inadmussibility of vital force, thene 
the venerable Humboldt formally and expressly ren®upced the 
dream of his youth, with he masterly submission of the true 
naturalist to the recognised natural law 

The hypotheses of a paiticular force of life fiad, however, mh 
regard to Brown’s theory neither a positive nor a negative value 
Johannes Muller 1escued for general physiology, in which it has 
eveı since kept its place, that Which was valuable M Brown’s 
system, the doctrine of the integrating lif@ stimul: The*occa- 
sional stimuli which pioduce disease haveefound then place in 
etiology , their significance has become more and more sharply 
defined, the more accurately we have learnt to distmguish 
between the causes and the essences of disease, a distinction 
which became more difficult as the ‘cause vivæ” Of diseases 
became known im ever-increasing pumbers And now a new task 
has arisen, namely, to draw into our sphere of observation the 
life of the causative agents themselves 

The way in which patholagy has tried to approach the deared 
goal, to fathom the living substance in its diseased conditions, 
has led us a great step forward Pathological anatomy, es-» 
pecially, has opened this road The more numerous its observa- 
tions, and the more it penetrated into the details of the lesions, 
the smaller became the field?afso called general diseases The 
first steps of mediaeval anatomists had the effect of diawing the 
attention to local diseases In the first and longest period, 
which one may define as that of Regionism, the pathological 
anatomists sought the cause of disease in one of the larger 
regions or cavities of the body—in the head, chest, or abdomen 
In the second period, ushered in by the immortal work of Mor- 
gagni, shortly before the time of which [last spoke—the time of 
Biown and Hunter—they endeavoured to find ın a certain 
region the actual organ which might be considered asthe seat of 
disease On this foundation arose the Parisian school @f Or- 
ganicism, which, until late in this century, held a dominant 
position in pathology In this school, already, they recognised 
that not the organ, nor even a portion of it, could be the ultuumate 
object of research Xavier Bichat divided the organs into 
tissues, and showed that m the same organ sometimes one and 
sometimes another tissue mught be the seat of disease 

From that time forward the eye of the pathological anatomist 
was directed chiefiy to the changes in the tissues, but it soon 
became apparent that even the tissues are not simple substances 
Since the thud decade of this century, the microscope has dis- 
closed the existence of cells, first 19 plants, and very soon after- 
terwards ın animals Only living beings contain cells, and 
vegetable and animal cells show so much similarity of structure 
that one can demonstrate ın them the actual product of organı- 
sation This conviction has become general, since through our 
embryologists, especially through Schwann, proof has been 
afforded that the construction of embryonic tissaes was derved 
from cells also in the highest animals and in man himself 

In the fourth decade of this century the science of patho- 
logical anatomy had aiready begun to be directed tewards cells 
These researches very soon struck on great difficulties Many 
tissues, even in their developed state, appeared to contain 
neither cells nor their equivalents , nevertheless, I have been 
able to demonstrate their existence ın those tissues in which 
their presence appearea to be most doubtful, viz in bone and 
connective tissues At the present time we are so far advanced 
as to be able to say that every living tissue contains cellular 
elements ‘We goa step further even, for we require that no 
tissue should be called living in which the constant occurrence 
of cells cannot be shown 

A still greater difficulty then appeaied, namely, to discover 
in what way new cells originated The answer to this question 
had been very heavily prejudiced by the so-called cell-theory of 
Schwann Inasmuch as this very trustworthy investigator 
asseited that new cells originated from unformed matter, from 
“ cyto-blastema,” there was opened up a wide road to the old 
doctiine of the ‘‘generatio equivoca,”’ which afforded all parti- 
sans of plastic materials an easy way of reviving their dogma 
The discovery of celis of connective and allied tissues gave me 
the fist possibility of finding a cellular matiix for many new 
growths One observation followed ano’hei, and I was soon 
in a position to give utterance to the dictum, ‘‘ Omnis cellula a 
cellula 

And so at last the great gap was closed which Harvey’s ovistic 
theory had left in the history of new growth, or, to speak more 
generally, in the history of animal organisation The begetting 
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of anew cell from a previous cell supplements the reproduction 
of ong individual from another, of the child from the mother 
‘The law of the continuity of animal development is therefore 
identical with the law of heredity, aed this I n@w was able to 
apply to the whole field of pathological new formation I 
blocked for ever the last loophole of the opponents, the doctrine 
of specific pathological celle, by showing that even diseased life 
produced no cells for which types and ancestors were not forth- 
coming in normal hfe 

These are the fundamental principles of cellular pathology 
In propo®ion as they have become more certain, and more 
generally recognised, they have ın turn beaome the bast of 
physiological thought The cell is not only the seat and vehicle 
of disease, but also the seat and carrier ef individual life , ın ıt 
resides the ‘‘vita propa ’ It possesses the property of urit 
ability, and the changes 1n its substance, provided these do not 
destray life, produce local disease . 

Disease presupposes life, should the cell die, its disease also 
comes to an gud Certainly, as a consequence, the neighbour- 
mg and even far distant cells may become diseased, but as re- 
gargis the cell itself the susceptibility to disease is extinguished 
with life 

Since the cellular constitution of plants and animals has been 
proved, and since cells have become recognised as the essentially 
living elements, the new science of biology Was sprung up’ It 
has not brought us the solution of the ultimate riddle of life, but 
it has provided concrete, material, anatomical objects for mvesti- 
gation, the structures and active and passive properties of which 
we can analyse It has put an end to the wild confusion of 
fantastic and arbitrary notions such as I have just mentioned , it 
has placed in a strong hght the immeasurable importance of 
anatomy, even in the most delicate conditions of the body , and 
lastly, ıt has made us aware of the close similarity of life in the 
highest and lowest organisms, and has thus afforded us invaluable 
means for comparative investigation 

Pathology has also its place, and one certainly not without 
shonour, in this science of biology, for to pathology we are in- 
debted for the knowledge that the opposition between healthy 
and diseased life 1s not to be sought ın a fundamental difference 
of the two lives, not ın an alteration of the essence, but only in 
an alteration of the conditions 

Pathology has been released from the anomalous and isolated 
position which it had occupied for thousands of years By 
applying its revelations not only to diseases of man, but also to 
those of animals, even the smallest and lowest, and to those of 
plants, it in the best manner helps to strengthen biological 
knowledge, and to narrow still more that region of the un- 
known which still surrounds the intimate structure of hving 
matter Itisno longer merely applied physiology , ıt has be- 
come physiology itself 

Nothing has more contributed thereto than the constant 
scientific union which has endured for more than 300 years 
between English and German mvestigators, and to which we 
to-day add yet another link May this union never be broken ! 


APPLIED NATURAL HISTORY. 


THE so called experimental sciences—chemistry and 
physics—-in then various branches, have hitherto 

been more extensively “applied” to the service of man, 
than the observational sciences of botany and zoology 

The various industries in which civilised man has 
naturally become engaged have induced a scientific study 
of the fundamental principles, and an eager search for 
such information as can lead, with the assistance of art, 
to a further advance towards the goal of perfection 

It ıs true, however, that the practice of medicine has 
much dependence on the science of botany 

Zoology, on the othe: hand, has never been considered 
as possessed of qualities serviceable to any biead-winning 
occupation, and although included, like botany, in all 
ordinary courses of medical study, has not until recently 
bgen considered of importance for the advancement of 
any industry . 

Now, when the nineteenth century 1s 1n its last decade, 
we in this country are beginning to realise that a know- 
ledge of the life-histories and habits of sea-fshes and 
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other food-products of the deep is of paramount import- 
ance in regulating and bettering the fisheries around our 
coasts E 
A few years ago the®scientific aspects of this industry 

received but scant attention Many outcries have indeed 
been always heard as to injurioug methods of fishing, the 
wilful destruction of fish suitable for food, and the general 
depletion of certain fisheries, but in spite of Royal Com- 
missions and Courts of Inquiry, we have been slow to 
grasp the truth that for want of proper knowledge with 
which to control our laws and regulations we have been 
timidly procrastinating, and allowing our chance of ready 
resuscitation to dimtaish We have about 400,000 mgn 
dependent on our fisheries, and yet are at the present day 
lagging behind other and younger countries in our State 
Aid In Scotland the proportion between fishermen and 
the rest of the populatiow 1s I in every 76, ip ®lreland r 
im every 216, m England and Wales I inevéry 612 IA 
a recent report of the Board of Trade it 1s also stated 
that “the sea fisheries of the United Kingdom appear’to 
be of greater value than those of any other country in 
which fishery records are kept” The value of the fish 
landed annually in the Umted Kingdom 1s about six 
milhon pounds, and yet a large proportion of our fisher- 
men eke ont a miserable existence, and see the industry 
in which they are engaged becoming mote and more un- 
remunerative every yea: In Scotland, where most 1s 
done for our fisheries, there ıs a Government Board 
where appeal can at all times be made by any persons 
desiring alterations ın the existing state of circumstances 

A Board which not only collects all statistics, but which 
has power and capabilities to inquire into all methods of 
fshing, whether from a biological or commercial stand- 
point, as well as to construct by-lawsif necessary Ine 
England the absence of such a body 1s much felt Con- 
ference after conference 1s held, but although promoted 


under the most favourable auspices, the resolutions , 


agreed upon can hardly be made to impress the House 
of Commons, because of this want of a proper channel 
It would be quite out of place in an article such as the 
present to speculate as to the constitution of a Fishery 
Board for England, but without any doubt it should have 
not only a representative of biology, but a small staff of 
investigatois 
The unfortunate antithesis which at present exists 
between so-called practical people and men of science 
results largely from the unknown altitude from which the 
latter choose somewhat exclusively to illuminate the 
world Without desiring in any way to discount the 
pursuit of knowledge for its own sake, 1t seems apparent 
that the benefits to be derived for our fisheries are not to be 
obtained from the lovers of pure science, but rathe: from 
those who, having had the proper scientific training, are 
willing to occupy a position in which they will be 
intimately acquainted with the requirements of practice 
as their object, and yet be able to focus the theoretic rays 
‘of the specialists on the different sections of their work 
The history of the various Royal Commissions has 
thrown considerable light on the particular nature of the 
information needed It has also shown how widely the 
investigations yet to be carried on must extend 
Take, for example, the old vexed question of beam- 
trawling in Scotland Fishermen practising the time- 
honoured art of Jong-lineing appeared as witnesses before 
the Commission of 1883, and being keenly antagonistic 
to the trawler, described how this species of robber 
descended upon their old haunts, scraped and harrowed 
\the bottom to the utter destruction of all spawn and fiy, 
scooped up tons of fish (which should have lived to have 
heen caught by hook and line in the proper manner), and 
outed the market with what was quite unfit for human 
ood 
It is often extremely difficult to sepazate political 
interests from fishery reports, but the fact remains that 
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evidence of this kind, peing inserted in the public press, 
‘led to much misunderstanding, arfd inclined people to 
supportatfie line fishermen at,the expense of the trawler 
But the late Lord Dalhousie, a chairman of the Com- 
mission, was fortunate in having as one of his colleagues 
a naturalist who had for many years given special 
attention to fisheries The statements, therefore, as to 
destructwon of spawn and y@ung fish were tried and found 
wanting The ewdence as to the natural history of 
fishes being most wild and conjectural, though given by 
men who had spent their lives at sea and were masters of 
their craft, was met by scientific accuracy and fell to the 
ground We find in the official report of the Commission, 
published in 1886,*very decided statements mdicatng 
that in the opinion of the Gommusstoners the injury done 
by the use of the beam-tiawl 1s insignificant 
e Much information has now been gained as to the eggs 
and’embryolégy of sea fishes, afd important observations 
published on such matters , for instance, as to the pro- 
“portional numbers and sizes of the sexes, and the sizes at 
which the various food fishes become sexually mature 

Observations made on the lastenamed inquiry show that 
on different coasts where the conditions of life vary as to 
temperature, food, or ocean curients, the sizes at which 
any individual membeis of a species of fish spawn are 
distinctly different, and that the rate of growth 1s 
different This ıs a matter of some importance to those 
who would prevent capture of fish till afte: some progeny 
has been allowed to remain Fulton’s experiments on 
the proportional numbers of the sexes show that out of 
12,666 fish of twenty-one species examined, 3,858 were 
male$ and 8,808 were females—a ratio of 228 females to 
roo males 

The flounder and the bull were, however, found to be 
exceptions, while the greatest inequality was found in 
thg case of tne long rough dab (Azppoglossordes 
limandordes), where the 1atio was 842 females to 100 
males, or nearly seventeen females to every two males 
As regards the proportional size, the observations show 
that “Among ah the flat fishes wifhout exception, the 
female 1s longer than the male, the ratio varying with the 
species ” 

Mr Holt, who has worked most extensively at the sexual 
maturation of fishes. ın orde: to determine if possible a 
method of protecting fishes which have never spawned, 
discards the male sex altogether, and considers only the 
sizes of the females, since the males, being both smaller 
and less numerous, would be more highly protected than 
the females by any measures drawn up with a view to pro- 
hibiting the capture or sale of flat fishes under certain 
sizes Others who have worked at the same subject 
pursue the same course 

These inquiries have been instituted not for their own 
sakes, but because, from studying the fisheries of the 
country, it has become obvious that knowledge of this 
kind 1s essential The constant clamour kept up by 
fishermen who daily see their 1eturns becoming smaller 
does not reach the ears of those who are busily occupied 
in commerce, or ın science , 1t 1s appreciated only when 
special attention is paid to the history and present con- 
dition of some of the most important areas Take the 
great industry of the Dogger Banks, which for other 
reasons has come before the notice of the public of late 
years In 1828 the North Sea was practically an un- 
known fishing region Boats of no very great size were 
in that year just beginning operations from Harwich 
Before this date trawling was confined to the south coast, 
having commenced at Brixham about the year 1764 The 
Dogger Bank was found to be teeming with fish, there 
was plenty for every one, and an almost endless scope for 
fresh ventures The “Silver Pits” were discovered in 
1837, the name being significant of the value to the dis- 
coverer and his followers So things went on, more and 
larger boats were built, heavier gear used, boats banded 
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together in fleets and remained ogt on the grounds for 
weeks at a time, steam was introduced, and the east-side 
of the North Sea visited ht was a “roaring trade,” and 
many were made wealthy by it Now thingsare changed, 
and every one cries out that the balance has been ovey- 
turned, that the fish are being caught "aster than the 
stock ıs being kept up this, ın spite of what was once 
said as to the amount of fish @vhich could be taken from 
one acre of sea-bottom Its possible to fix close tımes 
during which salmon and trout mustanot be taken from 
certain rivers, and to hatch fry which will remain im the 
one district It 1s another matter to apply close seasons, 
or fix standard sizes for areas of the opén sea From 
what we know of life at the sea-bottdm it ys pretty certain 
that if one of the conditions wecessary for keeping up a 
true balance of nature 1s removed or greatly lessened, the 
proportional arrangement of the remaining fauna 1s also 
interfered with, for since marine animals prey largely upon 
each other ıt follows that if one class of devourers is re- 
moved, the devoured become more numerous,which agar? 
seriously affects other classes 

For this reason an ovet-fished oyster or mussel bed if 
left to itself, or not properly regulated, will probably 
never regain its former condition, a fact brought out with 
great clearness ın the course of the evidence taken before 
Lord Balfour of Burleigh, at the Board of Trade Confer- 
ence last June Wath free swimming round fish the con- 
dition is somewhat analogous, although more knowledge 1s 
required concerning their migratory movements If the 
natural balance 1s interfered with, the result, although at 
first ıt may be only to increase certain other forms which 
are also of advantage to man, will eventually appear when 
useless or unprofitable fishes 1emain in the majority, or 
when the appearance ofa once common and useful species 
1s no longer present m the market . 

If human interference can so alter the marketable 
productivity of the sea, and materially lessen the incomes 
of a large portion of a nation, surely 1t becomes a duty to 
study the application of such sciences as deal directly 
with the animals concerned If by continual fishing the 
only available grounds became depleted, it is by a 
thorough study of the actual cause and effect, and the 
application of the principles of natural history involved, 
that the only true remedy is to be found 

W L CALDERWOOD 





THE SOUTH KENSINGTON LABORATORIES 
AND RAILWAY 


TEE frends of science throughout the country may 

be congratulated upon the fact that work m the 
laboratories of the Royal College of Science and of the 
City and Guilds Institute 1s not to be rendered impossi- 
ble by the building of a railway along Exhibition Road 
Sir John Kennaway, the chairman, and the members of 
the House of Commons Committee deserve the best 
thanks of the community for their unanimous rejection 
of the scheme even if only partly on scientific grounds 
‘When the evidence given before the committee comes to 
be published there will be some curious reading Lord 
Kelvin, the President of the Royal Society, informed the 
committee of what was at stake, and gave his opinion as 
to the question both of mechanical and electrical dis- 
turbance The paid “scientific experts” in their pleading 
on the side of the company promoters may be said to 
have almost eclipsed the usual “ emphasis” of statement 
We may refer to this evidence later, but in the meantime 
the following quotation from a leader in the Tzmmes ın- 
dicates the general opinion as to the importance of the 
result which has been achieved — 

“What makes the history of this Bill novel and imteresting 
1s the second line of attack adopted by its opponents On either 
side of Exhibition Road stand two of the most important 
scientific institutions in London One | of these—the Royal 
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College of Science—is supported by the State, the other was 
foundgd by the City and Guilds of London for the promotion of 
advanced technical education The former of these mstitutions, 
and the great collection of scientific 1sstruments which 1s being 
formed at South Kensington, make an organısed "whole This 
collection, which includes the earlier and the latest instruments, 
1s anvaluable both hustencally and practically, and 1s m 
close proximity to the lecture-halls and laboratories where 
use can be made of the mstruments The collection and the: 
laboratories are used not only by many other students, but by 
the large® number of national scholars and exhtbitioners who, 
after the annual May examination of the Science and Art 
Department, are brought up from all parts of the country, chiefly 
antti public expense These students,*and the deserving lads 
who work at the City and Guilds Institute, form an rmportant 
element in the situation , for to them the advent of an electrical 
railway was a serious peril It was shown, and admutted, that 
the magngtic disturbances in the neighbourhood of the South 
London Ra§Jway are so great that no accurate magnetic work 
can be done within some hundreds of yards of ıt | Now the pro- 
posed Paddington and Clapham Railway ‘would run, not some 
hundreds of yards from the South Kensington Jaboratories, but 
within forty feet of some of them , and there was a genuine fear 
on the part of the Professors that at such small distances it 
would be impossible not only to accurately teutralise the con- 
flicting forces, but to prevent the astronomical instruments being 
, affected by the earth-tremors caused by the passage of trains 
This view was urged by Lord Kelvin, perhaps the greatest 
living authority on such matters, and by Profs Norman 
Lockyer, Ayrton, Rucker, and Boys , and after a contest which 
lasted three days their view prevailed, and the committee found 
the preamble of the Bill ‘Not proved’ The men of science 
are to be congratulated on the result A year or more ago they 
successfully defended their South Kensington preserve against 
the invasion of Art, and 11 would be pitiful indeed if Science 
were now to be put in jeopardy by a practical application of 
° herself It appears that electricity cannot be studied in the 
neighbourhood of an electric railway, naturally, then, we can- 
not have an electric railway close to the great central institution 
where electrical science 1s taught at the public expense ” 








NOTES 

THE annual general meeting of the Institution of Naval 
Architects 1s being held this week in the rooms of the Society 
of Arts, which have been lent for the purpose The proceed- 
ings began yesterday (Wednesday) morning, and will conclude 
to-morrow evening The meeting 1s one of more than usual 
importance in the history of the Institution from the fact that 
the president, the Earl of Ravensworth, 1s resigning the postr- 
tion {which he has ṣo well filled for a period of fourteen years 
Lord Ravensworth 1s the second president the Institution has 
had, he having succeeded to the chair on the death of Lord 
Hampton, who first occupied the position The new president 
1s Lord Brassey, whose great interest in all maritime questions 
well qualifies him for the post Lord Ravensworth will not 
sever his connection with the Institution, as he will accept the 
position of a vice-president The following 1s the programme 
of the present meeting — Wednesday, March 22 —Morning 
meeting, at twelve o’clock Annual report of Council , address 
by the president (the Earl of Ravensworth), on the present 
position of the ciuiser in warfare, by Rear-Admiral S Long , 
on approximate curves of stability, by W Hok Thursday, 
March 23.—Morning meeting, at twelve o'clock Some considera 
tions relating to the strength of bulkheads, by Dr F Elgar, 
on the measurement of wake currents, by George A Calvert ; 
on the new Afonasieff’s formule for solving approximately 
various problems connected with the propulsion of ships, by 
Captain E E Goulaeff Evening meeting, at seven o'clock + 
Gome experiments on the transmission of heat through tube 
plates, by A J. Durston, some notes on the testing of botleg, 
by J T Milton Fiiday, March 24 —Morning meeting at 
twelve o'clock On an apparatus for measuring and registring 
the vibrations of steamers, by Herr E Otto Schlick , on tie re- 
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pairs of injuries to the hulls of vessels by collisions, stranding, 
and explosions, by Captain J Kiddle Evening meeting, at 
seven o'clock Some experiments with the engines of the s s 
*Zveagh, by Jolm Inglis , on the cyclogram, or clock-face diagram, 
of the sequence of pressures in multi cylinder engines, by F 
Edwards , presentation uf an address from the Institution to she 
Right Hon the Earl of Ravensworth, on his retirement from the 
' office of president In addition to the above there 1s a paper 
by Lord Brassey on merchant ships as cruisers Te annual 
dinner was held at the Holborn Restaurant yesterday evening 
th summer the Tostlar will meet at Cardiff 


On Friday a deputation will wait upon Mr Campbell Bannet- 
man to make some representations as to the position of those 
Woolwich cadets who have taken up science at the entrance 
examination The existing® system at the Royale Military 
Academy, as we have repeatedly taken occasion to fount out, 19° 
very unfavourable fo cadets of the scientific type, and ıt Js 
hoped that the approaching interview may lead to the adoption 
of more reasonable methods Among the members of the depu- 
tation,will be Sir Henry Roscoe, Sir Henry Howorth, and the 
head masters of Rugby, Cheltenham, and Clifton 


Mr W L CALDERWOOD has resigned the post of director 
of the Laboratory of the Marine Biological Association at 
Plymouth He vacates the residence early in April 


WE are privately informed of the death, on the 7th instant, of 
Dr G Vasey, the chief of the botanical section of the United 
States Department of Agriculture at Washington He was a 
nagive of Yorkshire, we believe, and emigrated to America many 
years ago The grasses of North America were his special 


study, and he published several important works on this family | 


The “ Grasses of the Pacific Slope” and the ‘Grasses of the 
South-west,” fully illustrated, are his latest works, but the former 
is not yet completed Dr Vasey wrote also on the agricultural 
value of the grasses of the United States Last year he visited 
England,and made many friends through his amiable disposttion 


WE learn with regret, from the daily papers, thatthe Rev W 
Woolls, of Burwood, near Sydney, New South Wales, has 
lately died It 15 stated that he emigrated from England as long 
ago as 1831, and he certainly did much to promote science in 
the country of his adoption Botany was his favourite study, 
and he made several important contributions to botanical liter- 
ature, chiefly on the botany of New Soyth Wales He was 
president of the ‘Cumberland Mutual Improvement Society,” 
and in that capacity delivered a number of carefully compiled 
instinctive lectures on the vegetable products and resources of 
the colony, and other bianches of botany One of the most 
mteresting of his published lectures is on the progress of botanical 
discovery in Australia, which 1s indeed a concise and correct 
history of the subject It was he who wrote the appreciative 
reviews of the volumes of Bentham’s ‘ Flora Australiensis ” that 
appeared in the Sydney Morning Herald, and he himself pub- 
lished separate accounts of the plants of the neighbourhood of 
Sydney, of the Paramatta distuct, and of the colony of New 
South Wales 


THE Botantsches Centialolatt announces the death of Dr 
Karl Prantl, Professor of Botany in the University of Breslau, 
and director of the Botanic Garden there For some years past 
Dr Prantl has edited Hedwgta, a journal devoted to crypto- 
gamic botany , but ıt was chiefly as a teacher that he was known 
An English edition of his ‘‘ Lehrbuch der Botanik ” was edited 
by Dr S H Vines in 1880 . 


THE followimg are among the lecture arrangements at the 
Royal Institution after Easter —Mr John Macdonell, three 
lectures on symbolism im ceremonies, customs, andart, Prof 
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Dewar, five lectures on ,the atmosphere, Mr R Bowdler 
Sharpe, foug lectures on the geographical distribution of birds , 
Mr James Swinburne, three leeturgs on some applications of 
electricity to chemistry (the Tyndall lectures) The Friday 
evening meetings yill be resumed on April 14, when a discourse 
will be given by Sir William H Flower, on seals , succeeding 
discourses gvill probably be givgn by Prof A B W Kennedy, 
Prof Francis Gotch, Mr Shelford Bidwell, the Right Hon 
Lord Kelvin, Mr, Alfred Austin, Mr Beerbohm Tree, Prof 
Osborne Reynolds, Prof T E Thorpe, and other gentlemen 


Dr H Woopwarp, F RS, 1s the president of the Mala- 
cological Sectety which,was founded lately at a meeting held at 
67, Chancery Lanè The Society will meet at the same place 
on Friday, April 14, at 8 pm, and agam on the second 
Fridays in May and June, after which there will be no meeting 

tili November 

e ANY one who may desire to learn all that 1s best worth know- 
ing about the progress and prospects of technical education 
should read an admurable lecture on the subject delivered by Sir 
Phihp Magnus last week before the Society of Arts, and printed 
in the current number of the Soctety’s Journal Sir Philip ts of 
opinion that what ıs now wanted 1s the co-ordination of our 
resources and the simplification of our machinery The Tech- 
nical Instruction Committees, with the help of their able secre- 
taries, are doing good and useful work, although much of it 18 
necessarily impeded by the restrictions of the Acts of Parha- 
ment under which they work Between these bodies and the 
SchooleBoards, Sir Philip urges, there should be earnest co- 
operation To them, acting together, and strengthened by the 
representatives of other educational interests, should be ulti- 
mately submitted the duty of making that further provision 
for gecondary education, the need of which is generally ad- 
mitted 

A MEETING was held at the First Avenue Hotel on Saturday 
last for the purpose of forming a Cage-bind Club Dr Martin, 
chairman of the Norton Ornithological Society, and vice-presi- 
dent of the London Cage-bird Association, occupied the chan , 
and a paper was read by Mr W H Betts, who explained that 
the object of the club was the enrolment among its members of 
ladies and gentlemen who, from the fact that the majority of 
cage-bird clubs were held at public-houses, were debarred from 
membership thereof He said the club would endeavour to 
train novices in the management of cage-birds, would give 
encouragement and assistance to ornithological societies 
generally, would circulate literature with the object of 
improving the moral tone of the cage-bird fancy, and would 
endeavour to prevent cheating at shows and to put an end to 
brutality On the motion of the Rev W. K Suat, president 
of the Cage-Bird Association, seconded by Mr George Crabb, 
president of the London and Provincial Ornithological Society, 
it was determined that the club should be founded Mr Betts 
was appointed honorary treasurer, and Miss E A Darbyshire 
honorary secretary 

Dr James Rorie, writing from Westgieen House, Dundee, 
sends us the following note on a brilliant meteor —‘‘ A very 
brilliant meteor, or fire-ball, wasseen here about 6 23 pm on 
Saturday evening, the 18th inst When first observed it was 
about 70° above the horizon south-south-west from the asylum, 
and moving in a direction from east south-east to west north- 
west It was visible for about five seconds, and appeared hke 
a large pale blue ball of fire throwing off Jets of red-coloured 
flames, and leaving behind ıt a pale white silvery streak, mark- 
ing its course across the sky like a very thin line of vapour, but 
at the pomt near the horizon where the meteor disappeared 
leaving a shining electric blue colour This streak was ın all 
probability composed of dust particles thrown off by the meteor 
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during the passage ın a state of ignition through the atmosphere, 
as ıt remained visible for nearly three-Quarters of an hour, firste| adoptgd 


as a straight line, and then, eyidently caught by tHe westerly 
wind, becoming gradually @ontorted, and, slowly expanding and 
disappearing, 1t passed overhead hke a long tig twisted cloud 
of pale blue smoke ” 


DuRING the latter part of lasigweek the high preggure over 
France gave way, and several shallow s@condary depressions 
passed across our islands, accompanied by,northwesterly winds, 
snow and hail showers Sharp frosts occurred im places at 
night, the shade minima varying from 20° to 23°, while the grass 
temperatures were much lower, the thermonfeter og Saturday 
night falling as low as 12° to 16° ın the’Midlané counties and in 
London , but during the brigh® intervals of the day-time the 
maxima reached 50° and upwards Towards the close of the 
week an anti-cyclone whichepreviously lay off èu south-west 
coasts spread over the United Kingdom, and extended eastwards 
over the contment 
came fine and bright generally, with the exception of fog ın the 
neighbourhood of London®and the south east of England 
The maximum day temperatures exceeded 60° at several 
stations, but the mights continued exceptionally cold, the 
ground being thickly coated with hoar frost Such severe 
frosts as those experienced on several mghts during the 
past week rarely occur so late in the season The Weebly 
Weather Report for the week ending the 18th imstant shows 
that, notwithstanding the very low minimum temperatures, the 
averages for the week were rather above the mean in England 
and the south of Ireland Rainfall was considerably in excess 
of the average m the north of Scotland, but less in all other 
parts The greatest amount of biight sunshine was recorded in 
the north-east of England, where there was 52 pe. cent of the 
possible amount, the lowest average amount was 18 pe: cdht 
in the north of Scotland 


WTH the view of egabling masters of vessels to know what 
weather to expect at sea in the far East, and to choose the best 
routes, all the observations recorded in the archives of the Hong 
Kong Observatory made between o° and 45°, and between Sing- 
apore and 180°E Gr aie being tabulated, and will serve 
for the construction of maps, which will ultimately make ıt 
possible to issue pilot charts for the China Seas. Dr Dobeick 
invites all persons having old log-books in their possession to 
send them to him on loan There are log-books of our large 
lines which, 1f forwarded to the prope: quarters, might help to 
make passages shorter, pleasanter, and safer 


THE Societies forming the Scientific Alliance of New York 
have held their first joint meeting, the object being to present the 
needs of science in that city, and the plans and purposes of the 
Council of the Alliance The addresses delivered on this occasion 
have now been published asa pamphlet We may note that the 
membership of the societies 1s over 650, and ıs said to include 
the names of nearly all persons in New York who are interested 
n pure science 


COLUMBIA COLLEGE, New York, has received fiom Mr 
Loubat an endowment which 1s to be used for the encourage- 
ment of the study of (1) The history, geography, and numis- 
matics, (2) the archzology, ethnology, and philology of North 
America It wall permit an award at least every five years 
alternately in these two groups of subjects This year two 
prizes of 1000 dollars and 400 dollars will be given for the best 
works published in English on the subjects m question The 
author need not be a citizen of the United States The works 
must have been published since January 1, 1888, and must be 
based on original research Copies must be sent, not later than 
June I of the present yem, to the president of Columbia Col- 
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lege? whose secretary will furnish copies of the regulations 


Mr THOMAS STEEL, of Victoria, has been vesiting several 
zoological gardens in Great Britain and America; and in the 
February number of the Victorzan Naturalist he gives an m- 
tere$ting account of some df his experiences In the London 
Zoological Gardens he was naturally attracted especially by 
animals and birds from Australia The kangaroos seemed to 
him to ha% very small quarters compared with those set apart 
for kangaroos in the Melbourne gardens Nevertheless, he 
thought them “ fairly healthy and sleek ” Mr Steel was much 
pleased with a pair of Australan brush turkeys, who were 
evidently “qute at home in their enclosure” The laughing 
jackass, however, was the animal which interested him mpst 
strongly te had ‘‘ quite a thrill of pleasure” when he recog- 
mised its ‘‘@vell-remembered voice” Of the collection of 
animals in the Central Park, New York, MP Steel formed no 
very high opinion He was much surprised that so mighty @ 
city should be ‘‘so far behind in a matter of this kind” Ofthe 
“t deyected-looking lions ” in the Central Park he says that they 
were greatly to be pitied They were ‘‘@ooped up in the 
smallest of cages, with no proper shelter and no exercising 
yard ” 


Tus Kew Bulletin, appendix u 1893, consists of a list of 
the new garden plants of the year 1892 ‘The list includes not 
only plants brought into cultivation for the first time during 
1892, but the most noteworthy of those which have been rein- 
troduced after being lost from cultivation Other plants in- 
cluded in the lst have been in gardens for several yearg, 
but either were not described or their names had not been 
authenticated until recently These annual lists, as the Bulletin 
points out, are indispensable to the maintenance of a correct 
nomenclature, especially in the smaller botanical establishments 
in correspondence with Kew, which are, as a rule, only scantily 
provided with horticultural periodicals The lists also afford 
information respecting new plants under cultivation at Kew, 
many of which will be distributed from the Royal Gardens in 
the regular course of exchange with other botanic establish- 
ments 


Pror P H ScCHOUrE and some other Dutch mathema- 
ticians have undertaken to edit, under the auspices of the 
Mathematical Society of Amsterdam, a ‘‘ Revue Semestrtelle 
des Publications Mathematiques * The first part of the first 
volume has just been issued by W Versluys, Amsterdam, The 
“Revue” appears likely to be of service to mathematicians far 
beyond the limits of Holland 


Tue Smithsoman Institution has published a collection of 
translations of some of the best 1ecent memoirs issued in Euro 
pean countries on ‘‘ The Mechanics of the Earth’s Atmosphere ” 
The work has been prepared by Mr Cleveland Abbe, who ex- 
presses his conviction that ‘‘ meteorology can be advanced beyond 
its present stage only by the devotion to it of the highest talent 
in mathematical and experimental physics 


THe geological department of Colby University, US, 
has published a useful ‘Summary of Progress m Mm- 
eralogy and Petrography in 1892,” by W S Bayley The 
volume consists of monthly notes contributed to the Amer zcan 
Naturalist 


Mr ELLIOT STOCK has issued a little volume, by ‘‘ Medicus,” 
showing how the height and chest measurement may be 
tacreased by systematic exercise The title of the volume 1s 
t How to Improve the Physique ” . 


In the current number of the Comptes Rendus there are two 
papers on the use of the electric cuient in producing mgh tem- 
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peratures In one MM Moissan and Volle describe two fofms 
of electric furnace which they have used in then experiments 
The substance to be heated ıs contained ın a small ciucible 
*made of carkon having fwo holes pierced through its side to 
allow the carbon rods, between which the arc 1s formed, to 
pass This crucible 1s surroundedsby blocks of hme toge- 
duce the loss of heat on account of radiation In one form 
» “of furnace there 1s an arrangement by which a piece of graphite, 
after being heated ın the arc, ıs allowed to fall mtg a calori- 
meter, and by this means they have found that a temperature of 
3000" can be reached In the other paper MM Lagrange and 
' Hoho have investigated the fact, observed by Planté and others, 
that when you pass a sufficiently strong current through an 
electrolyte, using as negative electrode a fine wire, and as posi- 
tive’ electrode a conductor of considerable surface, a kind of 
luminous sheath 1s formed réund the negative eleatréde The 
authors find that thg heat developed in this sheath fs very great, 
and that by its means a very intense heat can be applied at any 
point of a body while, on account of the rapidity with which the 
heat 1s disengaged, the rest of the body remains cold As an 
appheation of thisemethod they have heated to a bright red the 
outside of a bar of steel, while the inside remained compara- 
tively cool, then by merely stopping the current the cold liquid 
has come in contact with the hot steel In this way they have 
hardened the outside of bars of steel, while the inside has 
remained soft and therefore tough 
Pror L WEBER, of Kiel, has recently constructed a 
mercury barometer which can be filled without boiling, and 
whose vacuum can be freed from residual air at any time in a 
f@v seconds It consists, according to the Zeitschrift fur 
fustrumentenkunde, of a vertical tube with two balbs, one on, 
each side One of these bulbs ends in a tube to wluch an 
indiarubber tube can be attached The other ıs connected by 
ashoit tube with a capillary constriction A nanow tube con- 
nects the lower end of the bulb with the top of the main tube, 
thus forming a kind of double barometer To fill it mercury is 
poured mto the first bulb and allowed to enter the main tube 
In doing so ıt forces the air down through the narrow tube and 
out by the second bulb Some mercury also enters the latter 
by the capillary constriction On placing the instrument in a 
vertical position a vacuum 1s formed at the top of the two com- 
municating tubes, which 1s slightly longer in the narrow one 
owing to capillary depression Barometric readings are then 
taken ın the usual way by means of a scale fixed to the main 
tube The vacuum can be tested and easily restored in the 
following way The indiarubber tube attached to the first bulb 
ends in an elastic ball with a small hole init This hole is 
closed by the thumb and the ball ıs compressed Mercury 1s 
thus forced up the main tube and over into the capillary tube 
If there 1s any residual air 1t will form a bubble between the two 
columns, which will on further compression be driven out 
through the second bulb On releasing the pressure the vacuum 
1s re-established, and the slight difference of level in the two 
bulbs ıs giadually obliterated by the passage of mercury through 
the capillary contraction The latter can be replaced by a glass 
rod with a conically ground end, by means of which the com- 
munication between the two bulbs can be temporarily inter- 
rupted 


AN interesting communication concerning metallic osmium 1s 
contributed to the current number of the Comptes Rendus by 
MM Joly and Vézes Metallic osmium, as usually prepared by 
the method of Berzelius, which consists in calcining the sulphide 
in a carbon crucible, tahes the form of a powder or a spongy 
mass of a blue colour As thus obtained it 1s r-pidly attached 
by the oxygen of the air with production of the volatile and 
dangerously poisonous tetroxide OsO,, hence the metal con- 
stantly exhales a strong odour due to the vapour of the tetroxide 
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Sainte-Claire Deville and Debray Some time ago succeeded in 
ebtaining metallic osmium’ in the form of beautiful httle greyish 
blue ciysgafs, by passing the vapour of the tetroxide through a 
strongly heated carbon tube The Yensity of these crystals, 
22 48, was the highest which has been observed for the metal 

All the efforts, h8wever, of Sainte Claire Deville and Debray 
to fuse osmium ın the flame of the oxyhydrogen blowpipe were 
unavailing® If encloscd ma cficible of carbon surrounded by 
another of lime, the ‘metal simply remained unchanged, but if 
heated directly in the*flame itself ıt rapidly disappeared, owing 
to 1ts conversion into the volatile tetroxide, but no trace of fusion 
was ever observed. It is now shown that osmium does melt at 
the tempefatuie of a vewy powerful electric arc, in a manner 
analogous to ruthenium It is@of course, essential that special 
precautions should be taken mm order to prevent loss of the 
egtrgmely expgnsive metal by oxidation, and consequently 
volatility, particularly as the volatile product of the oxidation, 
ghe tetroxide, 1s so injurious to the experimenter The opera- 
tron was therefore performed in the electric furnace devised by 
Ducretet and Lejeune, which enablgd the metal to be heated in 
a carbon crucible placed im a closed chamber traversed by a 
stream of carbon dioxide Under these conditions when osmium 
1s rapidly raised to the highest temperature of the electric arc it 
melts without sensible loss by volatilisation After fusion 
osmium presents a very brilliant metallic surface of a beautiful 
blue colour slightly tinged with grey It breaks with a crystal- 
lne fracture, and 1s distinguished by its remarhable hardness, 
being harder than both inthenium and uidium, readily cutting 
glass and scratching quartz Moreover, after fusion osmium 
appears to be no longer attacked by the atmospheric oxygen, its 
surface remaining bright greyish-blue 


IHE whole of the 1efractory metals of the platinum family 
ha% now been obtained in the liquid form Of them all osmium 
has been found the most refiactory, 1ts melting point being con- 
sideiably higher than that of ruthenium It resembles the latter 
metal very much in many of its propertiesg particularly as regards 
the ready formation of a volatile tetroxide It differs entirely, 
however, from ruthenmm m aspect, exhibiting as above 
described a remarkable blue metallic lustre, while ruthenium 15 
more white than platinum, resembling 17 fact burnished silver 
The six metals of the platinum group would appear to more 
particalarly resemble each other in pairs, ruthentum and osmium 
having many physical and chemical attmbutes in common, 
rhodium and iridium beimg similarly very nearly allied, and 
palladium and platinum forming the third pair In many 
respects, however, osmium exhibits a peculiar and somewhat 
isolated character, moire ahın to that of the metalloidal ele- 
ments, indeed, so marked 1s this that Deville and Debray 
termed it the metalloid of the platinum group, Berzelius com- 
pared ıt to arsenic, and Dumas to tellurium 


Nores from the Marine Biological Station, Plymouth — 
Little change has been observed ın the floating fauna since last 
week Sarsia prolifera and meduse of Clytia Fohnstont have 
again been taken, and Ode/za meduse have been plentiful, 
although for the most part very small andimmature A few 
Polydora larvæ have been taken vadne Nordmannz, which 
at times 1» abundant in the surface waters, has made its first 
appearance for tne year, the few individuals noticed were 
carrying embryos in the brood pouch The Nemertine Cepha/o- 
thoi hneare and the crabs Portunus depusator and holsatus 
have begun to breed 


Tux additions to the Zoological Society’s Gardens during the 
past week include eleven Orbicular Horned Lizards (Phrynosoma 
or biculaie) from California, presented by Mr William Chamber- 
lain, a Stanley Parrakeet (Pladycerezs telerotts) from Australia, 
deposited , a wandering Albatioss (Diomedea exulans) captured 
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off Cape Horn, purchased , ah Upland Goose (Ber nicla magel- 
lanıca) from the Falklaad Islands, a Mute Swan (Cygnus olor 
European, received in exchange, a Mouflon (Ovzs° musimon), 
four Shaw’s Gerbilles (GĦ b:llus shawz), fou Barbary Mice 


(Mus bartéarus) born in the Gardens A 
e 





OUR ASTRONOMICAL COLUMN . 


THE MELBOURNE OLSERVATORY —@n September 2 last 
Mr Ellery, the Government Astronomer, made his annual 
report to the Board of Visitors to the Observatory This 
report shows that with his staff a great amount of wogk was got 
through, the following being a brief Summary —With the 
meridian circle 3590 observattogs for Right Ascensions, and 
2233 for N P D were made, these numbers including the 
observations for the places of the guide stais used ın the 
astrographic operations The great telescope®owing to thè 
demands on the staff for the astrographic work, has not been 
much in use, the routine work having been dropped altogether è 
It 1s pleasing to hear that a good start and considerable pro- 
gress has been made in the part allotted to them ın the photo- 
graphic chart and catalogue of the heavens Upto June 30, 
278 plates had been exposed, excluding a great number obtained 
for purposes of testing adjustments, &c, although Mr Ellery 
remarks that the weather since May was anything but inviting 
for such work With the photoheliograph 2o1 sun pictures were 
obtained The observations and records relating to terrestrial 
magnetism, meteorology, and intercolonial weather service, and 
time distribution have been continued as usual with satisfactory 
1esults Inthe seventh paragraph ofthe report Mr Ellery informs 
us of the necessity that has aisen for the reduction of expendi- 
ture Mr White, the chief assistant, and Mr Moerls, the 
second assistant, were both called upon to retire on September 30, 
having attained the age of sty years, both a considerable loss 
to the observatory, having served there thirty-one and thirty 
years respectively, and Mr Ellery found ıt neeessary to close 
the observatory workshop, and dispense with the mechanic ein 
a re-organisation of tne duties ıt will be necessary, he says, to 
put 11 abeyance observations with the great reflector, reduce 
meteorological work, includmg some photographic registration, 
stop ordinary extra metidian observation, except the most 1m- 
portant, reduce publications and issue of weather charts, and 
generally to limit operations to the most important and urgent 
kind Such a reduction as this after so many years of smooth 
working and the loss of two such experienced and efficient 
officers must fallheavily on Mr Ellery’s shoulders, but we are 
glad to hear that the new scheme ıs now ın working order We 
hope to hear also that Mr Wallace’s services have been retained 
for tne astrographic chart, as Mr Ellery says in a supplementary 
report that without him this undertaking will have to be 
dropped 


NATAL OBSERVATORY —Just as in his former report, Mr 
Nevill, the Government Astronomer, 1s indebted to several 
ladies for assistance ın the observatory, without whose aid he 
says the numerous astronomical and meteorological computa- 
tions and reductions could not have been carried out (Report 
of the Government Astronomer for the year ending June 30, 
1892) Again, he urges the necessity of removing the transit to 
another position, this instrument being so close to the equa- 
tonal that only one of them can be used at atime Besides the 
usual observations for the comparison of the declinations deduced 
from observations made at observatories in both hemispheres, 
by a comparison (Talcott’s method) of the zenith distances of 
northern stars and southern circumpolar stars, the work for 
determining the latitude of the observatory has been brought to 
a conclusion and awaits publication The work, comparing the 
Greenwich lunar observations from 1851-1888 with the basis 
of Hansen » Lunar Tables, comprising a discussion of four thou- 
sand observations, has been completed, and auxiliary tables, 
founded on the corrections thus deduced, are now being formed 
Several observations of Mars were made to determine the dis- 
tance of the sun, and these are at present being reduced 


THE BIELIDS OF 1872, 1885, AND 1892 —In “ Our Astro- 
namical Column” on p 451 we referred to a note by M 
Bredichin on the Bieltds, in which he said that from ob- 
servations made last year it seemed very probable that the 
densest part of this swarm had undergone perturbations, 
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amĝunlng to a recession of the ascending node of nearly 4°, 
due to the proximity of the planet Jupiter In the curent 
number of Astronomische Nachaichten, 3156, he further sug- 
gests that the swarm has undergone apseparatio:f, perhaps mto « 
many parts, an analogous case of such a sepatation having 
occurred in the comet 1889 I The force which accomplishes 
thig division he denotes by I at the commencement of separa- 
tion and assumes that 1ts direction coincides with the line of the 
radius vector, being positive and negative when directed towards” , 
and fromthe sun Denoting by R the radius of the earth at 
the time @f the meeting with the swarm, and the common radius 
vector, v the true anomaly of this radius ın the orginal orbit, 
and z that in the derived orbit , representing the angle between 
this common radius vector and the tangemt to the original orbit * 
by 8, and with any one on the derived orbit by £, he educed 
the following values for the elements of the three orbits, where 
vu is the value of the velocity of commencement for one second 
of time — 
e Comet 
* T 185 3900GM T 


i Tie Itt 
1872 986 1885 983 1892 976 


T 109° 50' 4 108° 550 ro8° 45’ 3 108° 59! 2 
"8 246 13 m p aie 
t I2 220 Cd ps pean 
log a o 54950 o 55149 054833 055050 
log e 9 87711 9 87788 987663 9 87750 
log g 9 94123 9 94087 994138 994103 
U 6 672 6718 6 645 6 695 
log R _ 999305 999397 999426 
log r = 9 94216 994156 994146 
v — + 5° 48' 0 — '3° 340 + 3° 3/0 
a = +6 434 = 2 289 + 3 542 
B — 87 305 91 320 88 414 
Bı == 87 65 9I 42 193 
I — - 00099 — OOII6 — 0.0095 
m — 292m 342m 279m * 


Comet Houmes (1892 III )-—-M Schulhof’s ephemeris for 
this comet gives for the ensuing week 


12h Paris Mean Time 


1893 RA (app) Dec! (app) 
m S go 4, 

March 23 3 8 38 +35 47 40 
24 9 525 50 2 

25 Il 404 53 16 

26 13 305 56 3 

27 15 198 35 58 49 

28 17 93 36 1 34 

29 18 589 4 10 

30 3 20 487 36 7 2 


Pror HALE’s SOLAR PHOTOGRAPHS —-Among the latest 
advancements in obtaining photographs of the sun, including 
simultaneously the chromosphere, faculæ, spots, &c , Prof Hale 
has distinguished himself espectally in this direction With 
regard to the method which he adopts, M Janssen communicates 
to the Comptes Rendus for March 6 (No 10)afew words Task 
the Academy, he says, “la permission de Jur faire remarquer 
que le principe de cette seconde fente a été tres nettement 
indiqué par nous dans les Communications faites å l’Academe 
en 1869, et, avec plus de détuls, dans une Communication faite 
au Congrès de Association britannique tenu à Exeter la même 


GEOGRAPHICAL NOTES 


THE recognition accorded to geography in the University of 
Cambridge ts not confined to the lectureship The subject of the 
English essay proposed for competition this year by members of 
the University 1s announced as ‘‘The influence exercised upon 
British literature by the geographical features of the country ” 
Probably ‘‘ conditions ” would convey the meaning better than 
“ features,” but apart from such detail, the subject 1s one likely 
to turn the attention of competitors to a much neglected matter 
—the geography of their own country 


THE survey of Greece is being actively carried on by the 
Austrian Government surveyors, who undertook the work ur 
1889 The primary triangulation 1s already completed, and 
while filling in the topographical details of the provinces of 


| Thessaly and Albania the survey officers will be accompanied 
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by an Austrian botanist and geologist from whose studies meh 
new information 1s expected 


e 

. ONE of the enteresting, minor results of M Dybowskrs 
recent journey*from the Mobangi to the Shar was the discovery 
that the natives of that part of the Sudan use chloride of potas- 
sium instead of chloride of sodium to geason their food They | 
carefully select plants which on burning yield an ash contafh- | 
,g a minimum of carbonates, and extract their ‘‘salt”’ by ! 
boiling water, subsequently filtering and evaporating the : 
solution e 


Dr A Gtoy has recently published a very interesting dis 
cussion of the population of Schleswig-Holstein, tracing its 
distribution to the character of the land In order to 1epresegt 
graphically the cause and effect on the same paper, the various ag- 
glomerations of people from single cottages to towns of over 2000 
inhabitants, are shown by dots of increasing size on a geological 
map It thus becomes apparent that the population imarranged , 
so that the fertile fenlands and clay ridges which ru from north,’ 
to south are relatively thickly peopled, while the belt of sandy 
and barren soil separating them has few houses except along us 
boundaries The type of dwelling in rural villages 1s also found 
to vary, showing a clear relation to the forme: extension of the 
Slav tribes westward before the time of: Teutonic predomin- 
ance 


IN a careful study of the political divisions of the earth, Dr 
A Oppel has come to the conclusion that about 1,700,000 square 
mules are uninhabited or ownerless, about 5,000,000 square miles 
more without settled government, and the remaiming 45,000,000 
square miles are occupied by definite states He recognises 
seventy-five such states, but most of them are of such insignificant 
superficial extent that the eighteen largest make up 87 per cent 
of the whole area 










FLIES AND DISEASE GERMS 


we become moe intimately acquainted with the nature of | 
pathogenic micro-organisms, the manner in which their | 
istribution takes place also becomes more intelligible For į 
several years past, through researches made by Grassi, Cattan:, | 
and Tizzon1, it has been known that fies are capable of dis- | 
seminating cholera bacteria These authors placed minute 

quantities of these bacill: on to the bodies of flies and found | 
that after carefully preserving them under a glass shade m dif 

fused daylight for an hour and a half and longer, when antro- | 
duced into sterile culture media these flies gave rise to typical | 
cholera growths These results have quite recently been con- | 
firmed by Simmonds Further experiments on the part played | 
by flies ın the propagation of disease germs have been made by 

Celli, who fed fles with the sputum from phthisical patients, 

also with pure cultivations of the typhoid bacillus, of anthrax, | 
and other organisms The particular microbes experimented | 
with were afterwards demonstrated in tbe excreta of these flies, | 
partly by microscopic examination and partly by direct inocula- ' 
tion into animals The latter method was especially successful ' 
in the case of the anthrax and tubercle bacilli A paper which ' 
has just appeared by Sawtschenko in the Centralblait fu i 
Bakterrologre, vol xu p 893 (“Die Beziehung der Fhegen zur j 
Verbreitung der Cholera”) contams an account of some experi- į 
ments which the author has made on the fate of cholera bacilh 

when introduced into flies The flies used in these investiga- 

tions were (1) the common small house-fly and (2) a much larger 

variety, which, from the description given, would seem to answer , 
to our so called ‘ blue-bottle fly” It was further marked by 
its rapid flight, its rare occurrence within doors, by feeding 
on all manner of decaying substances, besides being frequently 
found on articles of food of all kinds These flies were placed 
in shallow dishes containing a few drops of broth infected with 
cholera bacilli, after which they were removed and fed on raw 
meat or sterile broth In some casesthe eacrements of cholera 
patients were substituted for the cholera cultures It would 
appear very difficult to keep flies alve in captivity, for the 
healthy as well as those experimented upon died in nearly ajl 
gases after twenty-four hours , in only very few instances was it | 


possible to preserve them four days Not only were the 
excreta of the flies carefully examined for cholera bacilli, but in 
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many cases the whole contents of the abdominal cavity were 
removed with all the proper antiseptic precautions, and mocu- 
lated into cyliure tubes This latter practice was adopted in 
order to satisfactorily dispose of all suggestion of the presence 
of cholera germs in the excreta befhg due to their accidental 
coptamination from the feet of the flies themselves In all cases 
cholera bacilli we®e found, both m the alimentary tract and in 
the flies’ excreta Moreover, guinea pigs moculated with culti- 
vations of gholera microbes obtgined from the former died quite 
as rajydly as when ynoculated with ordinary cholera cultures, 
thus showing (hat their virulence had not been ‘mpaired through 
residence ın the fly’s Body In the intest.nal tract of those flies 
fed with cholera excreta, not only were cholera bacilli found, 
but also other organisms resembling the vibrio Metschnthow: 
Gamatleia, and whith onjnoculation into guinea-pigs and pigeons 
killed them in twenty-four*hours Similar resulis were obtained 
when the vibrio was separated out directly from the cholera 
excreta and inoculated into these animals ‘Thus im this case 
also the virulence of the organism had undergone no abatement 
during its soyottrn ın the fly’s alimé@ntary tract, thus fully con- 
firming similar results with other organisms obtamed by Celli 
Sometimes enormous numbers of cholera bacilli were found m 
the alimentary tract of flies after seventy two hours, in spite of 
their having been fed after the first infection with nothing but 


, Sterile broth, with the object, 1f possible, of washing out the 


bacilli Sawtschenko makes the alarming suggestion that the 
bacill may very possibly be able, under suitable conditions of 
temperature and nourishment, to multiply within the bodies of 
flies, n which case the latter must not only be regarded as 
dangerous carriers of infection, but as a hot-bed for the preser- 
vation and further multiplication of cholera bacilli 


z SCIENTIFIC SERIALS 


American Journal of Serence, Marich —The specific heat of 
liquid ammonia, by C Ludekmg and J E Starr The liquid 
ammonia used ut the experiments was found to contain O 3 per 
cere of moisture, and on spontaneous evaporation to leave only 
a trace of residue ‘lhe specific heat was measured by Regnault’s 
method, the liquid being enclosed in a steel tube of 16 122 cc 
capacity, stoppered by a steel screw The mean value for the 
specific heat deduced from two series of e®periments was o 8857 
~~A short cycle in weather, by James P Hall Ifa diagram is 
drawn exhibiting the changes of daily mean temperature m New 
York city for a few months it will be discovered that these 
fluetuations occur every three or four days, on an average, but 
that some have much greater amplitude than others In the 
course of four weeks, perhaps, there will be only two or three 
conspicuous rises and falls Upon further scrutiny there will 
be observed a tendency in these more prominent features of the 
curve to repeat themselves at intervals of about 27 days That 
these and kindred oscillations in New York cuy are, in the 
main, representative of temperature changes over the greater 
part of the United States becnmes evident on comparing tem- 
perature curves taken at Utah, St Paul, St Lows, and New 
York respectively A conspicuous rise of temperature at New 
York 1s apt to be a day or two behind that at St Louis, fully 
two days behind St Paul, and sometimes nearly a week behind 
Utah Mr Hall attempts to find a relation between this 27- 
day period and the sun’s rotation, which takes place sn about 
the same time —-Kilauea in August, 1892, by Frank S Dodge 
The chief object of interest on the floor of Kilauea was the lava 
lake of Halema’uma’u, whose surface was found to measure 
12 I acres, which is much larger than any lake ın recent years 
The lake 1s nearly circular in form, sts longest diameter being 
860 feet, and the shortest Soo feet The lava was about three 
feet below the rm on an average Frequent breaks occurred 
in the mm, from which large flows took place, ın some cases 
covering several acres of the floor One large flow on the night 
of August 25th covered about one-third of the floor, and raised 
its level from one to four feet The lake was at times very 
active, with fountaims playing over its surface m every direction, 
as many as fifteen bemg counted at one time by a careful 
observer Small fountains were always to be seen m some 
locality, and the whole surface was marked by long irregular 
seams always ın motion —Also papers by Messrs Chamberlin, 
Darton, Upham, and Winslow, and the Address delivered 
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Bulletin de l'Académie Roynle de Belgique, No 1, 2893 —On 
Poisson's law of large numbers, by P Mansion ~-On the influence 
of time upon the mode of formation of the meniscus at the tem- 
perature of transformation, by P de Heen ®If a sealed glass 
tube 1s paitly filled with carbonic acid in the liquid state, and 
then hea’ed shghtly above the ceitical temperature, tae meniscus 
forming the surface of separation gradually disappears ustil all 
the liquid 1s converted into vapou But for some time after 
this has taken place the density of the substance above the 
surface of separation 1s less than that below, as may be seen by 
the appearance of a generating line If the tube 19 withdrawn 
from the water bath at 33 , the formatiog of a small eloud 1s ob- 
seived in the region where the meniscus disappeared, and the 
latter 1» gradually reproduced inthe same place The phenome- 
non is not observed when the tube 1s inverted, o1 hept at 33° for 
24 hours, thus allowing the two constituents to ix by diffysiop 
—Two experimental vertfeations relating to crystalline refrac- 
tion by J Verschaffelt Cry stallogiaphic note on the aainite 
of Quenast, by A Franch = 


SOCIETIES AND ACADEMIES 
LONDON 


Physical Society, Febiuciy 24 —Prof A W Rucker, 
F R § , President, inthe chair —Mr Everett, junr ,1ead a paper 
on a new and handy focometer, by Piof J D Everett, F RS, 
and exhibited the instiument desci.bed The focometer 1s con- 
structed on the principle of the ‘ Lazy tongs,” and so arranged 
that the distance between the object and screen can be varied 
whilst the lens is automatically hept midway between the two 
This gives shai pest definition and the simplest calculation ‘The 
lazy tongs has eight cells, formed by eighteen bars 13” x 3” x ]”, 
and 1s capable of being extended to about eight feet, or closed 
up to aboit one foot Brass pins about 1” diameter and one and 
half inches long project upward from each joint in the migdle 
10w, and serve as supports for clips carrying the lens, object, and 
screen The instrument can be usec for any lens whose focal 
length lies between twenty-four incnes and one inch or less 
Details respecting the most appiopriate objects and screens, and 
piactical hints about the working of the instrument aie given in 
the pape- ‘Lhe question of what accuracy 1s obtamable is also 
briefly discussed ~-Mr A Hilger thought the instrament was 
too fleaible to be used for accurate work —Mr Blakesley sug- 
gested that by using a plane muror close behind the lens the 
light would be reflected back, and the Jength of the focometer 
could be reduced by one-half —The Piesident thought Prof 
Everett never intended the instrument to compete, as regards 
accuracy, with the elaborate and expensive apparatus now used, 
but nevertheless the focometer was a very valuable one, es- 
pecially for students’ work, and was particularly well adapted to 
impress upon them the facts relating to conjugate foci —A paper 
on a hydrodynamical proof of the equations of motion of a 
perforated solid, with applications to the motion of a fine frame- 
work in circulating liquids, by G H Bryan, M A , wasread by 
Dr C V Burton ‘The object of the paper, which isa mathe- 
matical one, 1s to show how the equations may be deduced 
directly from the pressuie-equation of hydrodynamics, without 
having recourse to the laborious method of ‘‘ignoration ” of co- 
ordinate: ‘lhe 1esultsare applied todetermine the motion ofa hght 
framework of wires When the framework has a single aperture 
1t 18 shown that no force produces motion in ils own alrection, 
and no couple produces rotation about its own axis In the case 
of a fine massless circular ring the direction of whose axis is 
taken as the axis of a, a constant force along the axis of p pro 
duces unifoim 1otation about the axis of s, and a constant couple 
about the axis of y produces uniform translation along the axis 
of s In conclusion the author states that the results might be 
made to furnish mechanical explanations of certain physical 
phenomena The President said the author had done good service 
by attaching the difficult problem by elementary methods 
—Dr C V Buton made a communication on plane and 
spherical sound-waves of finite amplitude The first part of 
the paper refers to plane waves This subject had been con- 
sidered by Riemann, but Lord Rayleigh had criticised that part 
of Riemanns work, where it 1» held that a state of motion 1s 
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possible in which the fluid 1s divided into two parts by a suface 
of descontinuity propagating itself with constant velocity, all the 
fluid on one side of the surface of discontinuity being mn one uni- 
form condition as to density tand vel@tity, and og the other sides 
' a second uniform condition in the same respects After quoting 

Lord Rayleigh’s criticisms the author shows that the same objec 

ti@n apphes when the vel&city and density on either side of the 
surface may vary continuously in the direction of propagation, 

and the velocity of propagation of the surface of discontinuity 1s 
also allowed to vary In each case the assumed motion violates 
the condition of energy, and can only exist under that special 
law of pressure for which progressive waves are of accurately 
permanent type Inquiry 1s then made as to what becomes of 


vives of finite amplitude after discontirfinty sets ın (which con- ` 


dition must always occu. with plane waves), in the course of 
which it 1s pointed out that the front of an air disturbance 
pioduced by a moving source which starts impulsively, travels 
faster than the source, even if theevelocity of the source exceeds 
that of feeble sounds A mechanical analogy suggests that a dis- 
sipative production of heat takes place whendliscontinuily occurs 
Io all cases Riemann had assumed that the pressure 1s a function 
of density only according to the isothermal or adiabatic Jaw, and 
thus failed to take account of any heat which may be dissi- 
patively produced Part II of the paper deals with spherical 
waves, and contams a mathematical investig’ation into the con- 
ditions under which the motion 1emains continuous or becomes 
discontiruous The criterion is found in the fimtude or 
infinitude of a certain integral It 1s shown that 1f wiscosity be 
neglected, then unde any practically possible law of pressure 
the motion in spherical sound waves always becomes discon- 
tinuous Foi waves diverging in four dimensions some ca es 
occur in which the motion remains continuous The general 
question of spherical sound waves of finite amplilude 1s then 
. treated of, and the paper concludes with a method of finding 
the differential equation of an infinitesimal spherical disturbange 
which 1s superposed on a purely radial steady motion Prof 
sA S Herschel inquired whether the nature of the solution for 
plane waves of finite amphiude was similar to that for ordinary 
waves-motion? In the latte: case everything depended on the 
instantaneous impulses, for these alone determined the nature of 
the wave The President said Mr Boys’ experiments on flying 
bullets might have some beaimg on Dr Burton’s pape: II the 
conclusions there stated were correct, then the velocity of the 
air in front of a bullet should be greater than that of the bullet, 
even if the latter was travelling faster than ordinary sound 
waves Le now asked Mr Boys if his photographs gave any 
evidence of this M: Boys said the fact that the photographs 
showed disturbances in front of the bullet proved that the dis- 
ı turbance travelled faster In one case where a large bullet was 
moving at a velocity rather greater than that of ordinary sound 
in the medium, the front of the disturbance was about half an 
inch in advance of the bullet In another instance where the 
bullet was smaller an@ the velocity greater, the distance which 
the disturbance was in advance of the bullet was somewhat less 
ln all cases, even when the velocity of the bullet was four times 
that of sound, the character of the effects remained the same 
Dr Burton replied to the points raised 


March 1o-~-Prof A W Rucker, FR S, President, in the 
char —Dr © V Burton read a paper on the applicability 
of Lagrange’s equations of motion to a general class of pro- 
blems, with speciaPreference to the motion of a perforated solid 
inaliqud Ihe paper shows that to apply Lagrange’s equa- 
tions it 1s not always necessary that the configuration of the 
system should be completely dete:mined by the co ordinates, but 
that under certain conditions one need not conside: whether the 
whole configuration 1s determined by the nature of the known 
co ordinates, nor inquire what ıs the nature of the ignored co- 

‘ ordinates The result, which 1s arrived at by the ard of the 

“principle of least action,” and the investigation given in 
Thomson and Taws ‘‘ Natural Philosophy,” second edition, 
pairti § 327, 1s expressed by the following proposition —If the 
kinetic energy of a material system can be capressed as a 
homogeneous quadratic function of certam generalised velocities 
Y, 9%, only, the co efficients being functions of y, ¢, 
offly, and if this remains always true so long as the only forces 
and impulses acting are of types conesponding to y, Q, 3 
the equations of motion for the co-ordinates Y, p, may 
be written down fiom this expression for the eneigy in accord- 
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ance with the Lagrangian rale The author then applies the 
proposition to the case of a perforated solid with liquid irgota- 
tionally circulating through the apertures, and shows how 
wit may be extended togany number of perforated solids 
Incidentally it*s mentioned that in equations (10¥ and (ro)! 
(Thomson and Tait, part 1 § 327) the sign of ðv/ðy should be 
reversed A difficulty which arises an applying the result eof 
§ 319, example G, ın the same work, to the motion of solids 
, through liquids is also referred to A criticism by Mr A B 
Basset on Mr Bryan’s recent pape: and also on Dr Burton's 
paper was read by Mr Elder Mr Basset regards tHe process 
employed by Mr Bryan in obtaining the equations of motion as 
a distinctly retrograde step, and thinks the most scientific way of 
‘dealing with dynamicaleproblems ıs to avoid the unnecessar: 
1ntroduction of any unknown reactions The advantages of the 
theory of the impulse are described by Mr Basset, and the 
parts which require care when applying the theory to cyclic 
Irrotational motion pointed oyt | Comparisons are theg made as 


regards simphcity, between the different methods of greating the, 


subject which have been used by Mr Bryan, Prof Lamb, and 
himself Withreference to Dr Burton’s paper he thinks it wyll 
tend to complicate rather than elucidate the subject An account 
of how Lagrange’s orginal equations had been modified by 
Hamilton, Routh, and himself is given at some length, and the 
advantages and power of the mixed transformation, which he 
had developed are pointed out Prof Henrict said he agreed 
with Mr Basset in preferrmg the more general method, but 
thought the independent treatment of special problems as given 
by Mr Bryanand Dr Burton, very desirable —Dr Burton in 
reply said he concurred with Mr Basset on some points, but 
thought ıt decidedly advantageous to look at problems 
from different ponts of view The investigation he (Dr 

Burton) had given was applicable to any number of 
solids, and on the whole simpler than Mr Bassets 

The President pointed out that no attack had been made on 
th® validity or accuracy of Mr Bryan’s or Dr Burton’s work 

As to simplicity of the vartous methods, different opinions 
might be expected to extst He himself thought tt very desirable 
that such problems should be approached from different sides — 
Prof G M Minchin read a paper on the magnetic field of a 
circular current —A paper on the differental equation of electric 
flow, by Mr T H Blakesley, was postponed 


Royal Microscopical Society, February 15 -——Mr A D 
Michael, President, in the char—Mr E M Nelson 
exhibited a microscope made by Messrs Watson, to which 
several novelties had been applied —-Mr J W Lovibond read a 
note on the measurement of direct hght by means of the tinto- 
meter Mr Nelson said that the wonderful results obtained by 
the author by means of his instrument were perfectly surprising 
Tt was, in fact, equal to discovering differences down to mil- 
lionths of a tint , having had the pleasure of seeing and using 
1t he soon found that there was a very decided difference in the 
colour sensation of his own eyes, which ulftil that time he had 
never suspected It had done such marvels when applied 
to macroscopic purposes that he did not doubt it 
would do much also when apphed to microscopic 
studies — Mr G 8 Marriott’s form of mounting and 
dissecting stand was exhibited and described by Mr Nel- 
son -~Mr T F Smith read a paper on the use of mono 
shiomatic yellow light in photomicrography — Prof F J Bell 
read a letter from Dr H G Piffard bearing on the same sub- 
‘ect —A paper descriptive of two species of rotifers by Mr J 
Hood was also read hy Prof Bell Mr Nelson read a paper 
on the chromatic curves of microscope objectives —-Dr W H 
Dallinger said that Mı Nelson was quite right in pointing out 
that unless we could devise mears for employing the shorter 
vave-lengths of the spectrum we had approached very near to 
he limits of visual posstbility with the means at present at our 
lisposal But as to the belief expressed by Mr Nelson that 
slass such as was use ın our objectives was not transparent to 
he higher violet and ultra violet rays, and to some extent also 
o the blue, st must be remarked that there could be no doubt 
wut that the figures of the lenses had much to do with this, 1t 
ed them up to the consideration of the question as to what 
vould be a suitable form and medium for lenses capable of 
lowing the higher rays to be used There could be httle 
icubt that all who believed in a future advantage in the use of 
nonochromatic light foresaw that there must be lenses specially 
srepared for its use They all knew now that they had reached 
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the limit of possibility so far as ‘present materitls were con- 
cerned , for if a lens could*be made withea N A of 2 00, there 
was no liqi@d medium to use with it, because no medium so 
employed*would be tolerant of livfng er even organic substances 
If, therefore, they could by some means use shortened wave- 
lewgths, they would have accomplished something extremely 
useful —The rest of the agenda was postponed in consequence 
of the lateness of the hour 


e e 

Entomological Seciety, March 8 —Capt Llwes, President, 
in the chair —Heir Pastor Wallengren, of Farhult, bet Hoganas 
Sweden, and Herr Hofiath Dr Carl Brunner Von-Wattenwyl, 
of Vienna, were elected Honorary Fellows of the Society to fill 
the vacancies in the list of Honorary Fellows cused hy the 
deaths of Peof Hermann C C Burmeisterand Dr Carl August 
Dohrn —Di DeSharp,°F RS, exhibited a fine species of 
Enoplotrupes from Siam, whictfwas believed to be new, and 
which he thought Mr Lewis intended to describe unde: the 
name@of Æ preyezpars This insect has great power of making 
a noise, and the female seemed in this 1espect to surpass the 
male —Mr W F H Blandford said he wished to supplement 
the remarks which he made at the meeting of the Society on 
February 8 last, on the larvaof Rhynchophorus He stated that 
he had since found that only the fis’ seven pairs of abdominal 
stigmata were rudimentary The posterior pair were well 
developed and displaced on to the dorsum of their segment, 
which was thickly chitinised, and bore a deep depression, on the 
margins of which the spiracles were situated He added 
that dissection showed that the posterior pair were the 
principal agents of resprrauon-—-Mr W H B Fletcher 
exhibited a long series of bred Zygena lonwcere and Z 
“#zfolzz, hybrids of the first generation with the following 
parentage —Z Jlonicera, male—Z trifoh:, female, Z ¢refolrz, 
male—Z fonzcere, female , also hybrids of the second genera- 
tion befween Z ¢rifolic—bybnid, and Z /onzcere—hybrid He 
stated that many of the hybrids were larger than the parent 
species, and that some hybrids between Z Jlonicere and Z 
Alrpendule were the largest he had ever seen He added that 
Zygena meldoli would not hybridise with Z lomcere, Z trifoi 
or Y fihpendule —Mr F W Frohawk exhibited a bred 
series of Vanessa alalanta, showing the amount of variation in 
the red band on the fore wings of the female —Capt Elwes 
exhibited a large number of specimens of eons phieas 
from various places in Europe, Asia, and North America, with 
the object of showing that the spectes is scarcely affected by 
variations of temperature, which was contrary to the opinion 
expressed by Mr Merrifield in his recent paper on the effects 
of temperature on colouring Mr Mclachlan, FRS, 
Mr A J Chitty, Mr Bethune-Baker, Mr Tutt, and Mr 
Barrett, took part in the discussion which ensued —Dr Sharp 
read a paper entitled “On Stridulating Ants” He sad that 
examination revealed the existence in ants of the most perfect 
stridulating or sound-producing organs yet discovered in insects, 
which are situated on the 2nd and 3rd segments of the abdomen 
of certain species He was of opinion that the stiuctures which 
Sir John Lubbock thought might be stridulating organs in 
Lasius flavus were not really such, but merely a poruon of the 
general sculpture of the surface Dr Sharp said that the sounds 
produced were of the greatest delicacy, and Mr Goss had been 
in communication with Mr W H Preece, FRS, with the 
view of ascertaining whether the microphone would assist the 
human ear in the detection of sounds produced by ants Mr 
Preece had stated that the microphone did not magnify, but 
merely reproduced sound, and that the only sounds made by 
ants which he had been able to detect by means of the instiu- 
ment were due to the mechanical disturbance produced by the 
motion of the insects over the microphone A long discussion 
ensued, ın which the President, Canon Fowler, and Messis Cham- 
pion, McLachlan, Goss, Hampson, Barrett, Burns, and Jacoby, 
took part —Mr C J Gahan read a paper entitled ‘‘ Notes on 
the Longicornia of Australia and Tasmania, Part I , including 
a hist of the species collected by Mr J J Walker, RN” 


Geological Society, March 8 —W H Hudleston, FRS, 
President, 1n the chair —The following conimuntications were 
read —On the occurrence of boulders and pebbles from the glacial 
drift in gravels s ath of the l hames, by Horace W Monckton 
North of the Thames near London, the glacial drift consists 
largely of gravel, which 1s characterised by an abundance of 
pebbles of red quartzite and boulders of quartz and igneous 
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rock With the exception of very rage boulders of quartz, the 
hill and valley-gravels f the greater part of Kent, Surrey, and 
Berkshire are entirely free frgm these materials *Tpe author 
pomts out that the nver®Thames ıs not, however, the actual 
southern boundary of the distribution of these glacial drift 
pebbles and boulders, though the number qf localities whére 
they are found ım gravels south of that river ıs few The author 
describes or mentions several, gf which the following are the 
most Important —Tilehurst, Reading, Sonning, Bisfam at 351 
feet above the sea, Maidenhead, Kingson, Wimbledof, and 
Dartford Heath --On the plateau-gravek south of Reading, by 
O A Shrubsole This paper contains observations on the 
gravel of the Easthampstead-Yately plateau The constituent 
elements of the gravel are described, and the author notes 
pebbles of non-local material near Casar's Camp, Easthamp- 
stead, cn the Finchampstead Ridges, and at Gallows Tree Pit 
at the summit of the Chobham Ridges plateau He mentions 
instances of stones from the gravel of the plateau (described in 
the paper) which may bearemarks of human workmanship « Be 
furthermore argues that the inclusion of pebbles of non-local 
origin im the gravels may be due to submergence of the plateay 
up to a height of at least 400 feet above present sea-level, and 
cites other facts ın support of thiS* suggestion He concludes 
that the precise age of the gravel can only be more or less of a 
guess, until the mode of its formation has been definitely ascer- 
tamed The reading of these papers was followed by a 
discussion, m which the President, Dr Hicks, Mr J A Brown, 
Prof J F Blake Mr W J L Abbott, Mr Hernes, Mr 
Monckton, and Mr Shrubsole took part ——A fossiliferous 
plerstocene deposit at Stone, on the Hampshire Coast, by 
Clement Reid (Communicated py permission of the Director- 
General of the Geological Survey ) This 1s practically a supple- 
ment to a paper on the pleistocene deposits of the Sussex 
coast, that appeared in the last volume of the Qyarterly 
Journal An equivalent of the mud-deposit of Selsey has now 
been discovered about twenty miles farther west, and from it 
have been obtained elephant-remains, and some mollusca and 
plants like those found at Selsey Among theeplants ıs a South 
European maple Some remarks were made on the papę; by 
the President, Dr Hicks, and Mr W.J L Abbott, and the 
author replied 


Zoological Sociepy, March 14 —Sir W H Fowler, F RS, 
President, in the chair —The Secretary read a report on the 
additions that had been made to the Society’s menagerie during 
the month of February, 1893, and called attention to two terrapins 
procured on Okinawa Shima or Great Loochoo Island by Mr 
P A Holst, and kindly presented by that gentleman Mr 
Boulenger had determined these tortoises as being Spengler’s 
terrapin (Vicoria spengleri) —Mr O, Thomas exhibited and 
made remarks on a rare antelope (Vanotragus huingstonzanus) 
from Northern Zululand —Dr Forsyth-Major exhibited and 
made remarks on a tooth of Orycteropus from the Upper Miocene 
of Maragha, Persia, which he referred to O gaudryz, of the 
Upper Miocene of Samos. Drawings of the remains of the 
latter were exhibited, as well as a photograph of a femur of a 
struthious bird from the same deposit ın Samos The habitats 
of Struthio and Orycteropus were thus shown to have been 
essentially identical in past times, as ın the present Therefore 
the general conclusions to be drawn from their geographical 
distribution would apply equally to both —Mr Oldfield Thomas 
made some suggestions for the more definite use of the word 
‘t type” and its compounds as denoting specimens of a greater or 
less degree of authenticity —Mr P L Sclater, F RS , pointed 
out the characters of a new African monkey of the genus 
Cercopithecus , and took the opportunity of giving a list of the 
species of this genus known to him, altogether 31 ın number, 
together with remarks on their exact localities —Prof F 
Jeffrey Bell read a paper on Odontaster and the allied and 
synonymous genera of the Asteroidea —-Mr A D Michael read 
a paper upon a new species (and genus) of Acarzs found in 
Cornwall The creature in question, which ıt was proposed to 
call Lesetungula algrvorans, was found in some quantity on a 
green alga (Cladophora fracta) near the Land’s End It was 
a minute creature belonging to the family Tyroglyphidx, the 
remarkable feature about ıt being that, whereas the two hind 
pairs of legs were terminated by a hard and powerful single 
claw (which claw sprang from the end of the tarsus), the two 
front pairs had the tarsus itself hardened and curved strongly 
downward, forming clinging- and walking-organs, while from 
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the side of the tarsus sprang a long peduncle, fleatble in all 
direcgions at the will of the creature, and bearmg an exceedingly 
minute claw This apparatus was not used in climbing, but 
had become wholly tactile Such an arrangement was previously, 
unknown in the Acarina Prof Howes described some abnor- 
mal vertebrze of certain Ramdæ (Rana catesbtana, R esculenta, 
and 2 maciodon) in winch the so called ‘‘atlas” possessed 
transverse processes and trans-atlantal nerves Prof Howes 
discussed the bearings of these spectmens on the morphology of , 
the parts, deducing the argument that the first vertebra of the 
Amphibit 1s probably to be regarded as a representative of at 
least two veitebra, of which the formative blastema has become 
merged in the occiputin the Amniota The author also described 

stage in the development of the urestyle of Pelobates, and + 
showed that, in this Batrachian, there 1s a provisional inversion 
in the order of development of the parts of the urostyle and 
precoccygeal vertebrae He also described a reduced hind limb 
of Salame@nds a maculosa, in which the reduction and fusion of 
éhe parts refiaming realised the condition normal for the Urodele 
limb with numerically reduced digits < 


"Royal Meteorological Society, March 15 —Dr C Theos 
dore Williams, President, in the char —-Mr Shelford Bidwell, 
FRS, delivered a lecture on some meteorological prob- 
lems, which was illustrated with numerous photographs and 
experiments The lecturer said that one of the oldest and still 
unsolved problems of meteorology relates to the origin of atmo- 
spheric electricity Many possible sources have been suggested, 
among them being the evaporation of water and the friction of 
dust-laden air against the earth’s surface | Having granted some 
sufficient source of electrification, Mr, Bidwell said that it is 
not difficult to account for the ordinary phenomena of thunder- 
storms Photography has shown that the lightning flash of the 
artists, formed of a number of perfectly straight Ines arranged 
1n a zig zag, has no resemblance to anything in nature The 
normal or typical flash ts like the ordinary spark discharge®of 


$ an electrical machine, it follows a sinuous course, strikingly simi- 


lar to that of a river as shown upon a map ‘The several vara- 
tions from the normal type all have their counterparts im the 
forms taken by the machine spark under different conditions, 
and the known properties of these artificial discharges may be 
assumed to afford some indication as to the nature of the cor- 
responding natural flashes Thus, for example, the ramified or 
branched flash, from which no doubt the dreaded ‘‘ fork light- 
ning” derives its name, 1s probably one of the most harmless 
forms of discharge. Ever since the tıme of Franklin it has been 
customary to employ lightning rods for the protection of import- 
ant buildings AccordingtoDr Oliver Lodge these are of no use 
in the case of an ‘impulsive rush” discharge, which, however, 1s 
of‘comparatively rare occurrence Lightning conductors, now- 
ever well constructed, cannot therefore be depended upon to 
afford perfect immunity from risk Mr Preece 1s of opinion that 
the ‘impulsive rush” though easily producible in the laboratory, 
never occurs in nature Mr Bidwell made some remarks as to 
the dusation of a lightning flash and the causes of its proverbial 
quiver, and suggested an explanation of the characteristic dark- 
ness of thunder clouds, and of the large rain-drops which fall 
during a thunder shower The lecturer concluded with some 
observations concerning the probable cause of sunset colours, 
which he attributed to the presence of minute particles of dust 
in the air 
bd OXFORD 


University Jumior Scientific Club, March 1 —~The 
President m the char—Mr C H H Walker exhibited 
some compounds of the rare metals from the collection of the 
late Duke of Marlborough, which had been presented to the 
University by the Duchess —-Among the papers read was one 
by Dr Leonard Hull on cortical localisation 

March 10 —The President in the chair —Adyourned discussion 
on Dr. L E Hus paper on cortical localisation 


CAMBRIDGE 


Philosophical Society, February 27 —Prof T McK 
Hughes, Piesident, in the char —The following communica- 
fions were made to the Society —On the histology of the 
blood of rabbits which have been rendered immune to anthra, 
by Lim Boon Keng The research was conducted ın the patho- 
logical laboratory of the University The rabbits were rendered 


,similar substanges 
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immune to anthrax by inoculation with the lymph and bloof of 
frogs which had been subjected to various treatment Preyious 
observers had succeeded ın conferring immunity with the use of 
The gbyect of the investigation, however, 
was to ascertafn the changes ın the character and relative number 
of the white cells of the blood after protective vaccination and 
after the introduction of virulent anthrax From four to sevegal 
hours after the myection of the vaccine a great increase in the 
number of the white cells ıs noticeable , and the most remark- | 
able feature 1s the augmentation in number of the coarsely | 
granular (eosinophile) corpuscles The relative pro@ortion in 
the numbers of the different varieties of cells ıs therefore altered, ; 
so that instead of forming only from 2 to 4 per cent ofthe total 
number of white cells, the eosinophile corpuscles now constitute 
about 10 to 25 per cent This increase persists only a short timb, 
and on the third day the cells may have returned to a normal 
condition , and at this stage hyaline cells mgesting granular cells 
may be detected ın numbers in certain localities Although the 
blood has thus apparently returned to the normal eondition, it 
is found that the state of eosmophile Jeucocytosis 1s rapidly” 
reproduced on the “introduction of virulent anthrax After 
moculation with a virulent culture of the microbes, the eosino- 
phile cells appear ın great numbers, so that they may form 50 
per cent of the white corpuscles, and in one instance an even 
higher percentage was found These cells are not only increased 
in number but are also larger and have larger granules Similar 
changes were observed in guinea pigs rendered immune by Dr 
Hafikine to the common bacillus In non-vaccinated rabbits 
the introduction of anthrax causes profound leucocytosis, but the 
cells are all very small and the eosinophile corpuscles are only 
shghtly creased m number. General mfection occurs in 36 to 
48 hours, rapidly followed by death —-On numerical variation in 
digits, in illustration of a principle of symmetry, by Mr. W 
Bateson An account was given of cases of variation i number 
of digits so occurring that the parts are symmetrical about a new 
as in the limb Of these the phenomena seen ın the bones of 
a number of polydactyle cats were chiefly important The nor- 
mal hind foot of the cat has four toes,each bearing a claw retracted 9 
by an elastic ligament to a notch on the external side of the 
second phalanx This circumstance differentiates digits formed 
as lefts from those formed as rights As extra digits are added 
on the internal side of the hmb the symmetry changes The 
limb being taken as a rzgåżź, the variations seen are as follows 
(1) Hallux present. making five digits index 1s then zntermediate | 
between right and lejt (2) Six digits present, internal having 
two phalanges the three external digits are then normal rights, 
the next two are formed as lefts, the internal, having a non- 
retractile claw, 1s indifferent (3) Six digits present, internal 
having three fully-formed phalanges and rectrachle claw 
the three externals are then normal rtghts, and zke three 
internals are formed as left dits, thus forming two groups in 
bilateral symmetry about an axis passing between the digits 
having the relations of index and mediys Several cases of 
‘double hand” in Man forma similar progressive series, and 
analogous facts ın other animals were instanced 


PARIS. 


Academy of Sciences, March 13 —-M. Læwy m the chair 
-—On the true theory of waterspouts and tornadoes, with special 
reference to that of Lawrence, Massachusetts, by M H Faye 
The tornado which ravaged the town of Lawrence on July 26, i 
1891, was observed to de-cend to the earth fad reascend four 
times during its passage over a tract of country seventeen miles 
long Alter each temporary ascent to the clouds no effect was 
sroduced on the land just below This fact tends to confirm M 
Faye’s theory, according to which tornadoes, waterspouts, and 
syclones have their origin not in hot convection currents from 
che soil, but in disturbances in the higher strata of the 
atmosphere The observed cases of upward suction of heavy 
dbjects aie explained as effects of the reflection of downward 
currents by the soil —On an electric furnace, by MM Henri 
Moissan and Jules Violle (see ‘‘ Notes”)--The pancreas 
ind the nervous centres controlling the glycemic func- 
aon , experiments tending to exhibit the parts played by 
zach of these agents respectively in the formation of gly. se 
ay the hver, by MM A Chauveau and M Kaufmann —e 
Description of a new species of bilateral Holothuria (Georisıa 
nala}, by M Edmond Perner —On the onervation of the 
shadows of Jupiter's satellites, by M J J Landerer —Oa the 
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| rotation of light in iron, cobalt, and nickel 


formule for annual aberration,” by M Gallot—On the 
tganscendentals defined by Che differential equations of the second 
order, by M Paul Painlevé-—-A theorem of infinitesimal 
geometry, by M G Keemgs —Newesemicircular interference 
fringes, by M G Meslin —Photography of certain phenomena 
furnished by combynations of gratings, by M Izarn On placing 
a lens with large radius of curvature upon a grating, broad rings, 
concentric with the Newton’s rings observed at the same time, 
were seen@and fixed photogra#hically by means of a layer of 
sensitised gelatine peured over the lens On placing one 
photographic copy of a grating upon another of the same 
grating, a series of more or less rectilinear fringes was observed, 
running on the whole transversely to the rulings A. similar 
phenomenon 1s described by Brewster in the PArlosophical 
Magazine & 1856 — Photographic properties of cerium salts, by 
MM Auguste and Lous Lumiere erium gives rise to two 
principal types of salts, cerous 2nd ceric The former are very 
stable, the latter are easily reduced, the organic salts being so 
easily reducedg that they cannot, be isolated The best 
photographic 1esults were obtained with ceric sulphate and 

itrate Paper was soaked m aqueous solutions of these 
salts and exposed to ght under a transparency obtained from a 
negative Where the light-penetrated, the ceric salt was re- 
duced and the paper changed coloure Thermage was developed 
by treating with some carbon compound of the aromatic series, 
forming an insoluble pigment with the unreduced ceric salt, and 
fixed by washing In an acid solution the prints turned grey 
with phenol, green with aniline salts and orthotoluidine, brown 
with amidobenzoic acid, &e The ceric salts are considerably 
more sensitive than the corresponding ferric and manganic 
salts Intense and rapid heatmg process by means of the 
electric current, by MM Lagrangeand Hoho A bar of steel 
Icm thick formed one electrode of a strong current passing 
through an electrolyte The other electrode had a large surface 
The heating was so rapid that, on breaking the current, the 
liquid suddenly cooling the bar was found to have imparted a 
brittle structure only to a superficial layer, the rest not having 
been heated (see also the Buletin of the Belgian Academy) 
—Qn metallic osmium, by MM A Joly and M Vézes (see 
‘t Notes ”} —Researches on thallum, redetermination of its 
atomic weight, by M Ch Lepterre —On the fluorides of zinc 
and cadmium, by M Poulenc —Quantitative determination of 
mercury 1n dilute solutions of sublimate, ky M Lés Vignon — 
Alkaline polyphenolic phenates, by M de Forcrand —Isomerism 
of the amido-benzotc acids, by M Oecechsner de Contnck — 
Action of carbonic oxide upon reduced hematine and upon 
heemochromogen, by MM H Bertin Sans and J Moitessier — 
The toxic substance which produces tetanus results from the 
action of a soluble ferment produced by Nicolaier’s bacillus, by 
MM J Courmontand H Doyon — Action of cold on visceral 
cwrculation, by M E Wertheimer —On the affinities of the 
genus Oreosoma, Cuvier, by M Léon Valant —On anew 
mineral species from Bamle, Norway, by M Leopold Michel — 
On a chloritoid schist of the Carpathians, by MM L Duparc 
and L Mrazec. 

BERLIN 


Physical Society, February 10 —Prof du Bois Reymond, 
President, in the chair —Dr Raps exhibited and explained a 
photographic registration apparatus which he had constructed, 
primarily for the purpose of obtaining a permanent record of the 
readings of the voltmeter at central electiic stations, but which 
could also be used for meteorological and physical purposes The 
principle of the instrument isas follows Parallel rays from an 
incandescent lampare made to fall on a narrow slit in front of which 
1s the recording needle of the voltmeter or othe: instrument The 
shadow of this needle then causes a white break ın the dark image 
of the shit as cast on to sensitised paper The paper is moved 
forward by clockwork, and the hour intervals are simultaneously 
printed on it by means ofa rotating glass disc The apparatus 
1s arranged so as not to necessitate any dark chamber for its 
use, or for the manipulation of the sensitised paper Prof 
Kundt exhibited as lantern pictures two photograph. of spectra, 
of which one showed very marked col surs from the red to the 
violet end, and a photograph of some green twigs with red 
berries on them The three photograph» had been taken by 
Lippmann in Paris, and sent to Prof von Helmholtz Prof 
Kundt then gave an account of some experiments carried on 1n 
his laboratory on the influence of temperature on electromagnetic 
Trustworthy results 
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could only be obtained with nickel owing to the oxidation of 
the thin films of non and cobalt at high temperatures (300°) 
With nicxel a rise of temperature produced at first fo change tn 
the rotation, but above 300° a sudden diminution was observed 
which rapidly became progressively greater , the relationship of 


the diminution of rotation to the increase ofp temperature was | 


the same as for the magnetic susceptibility of the metal 


Tebruary 24 —Prof Schwalbe, President, in ghe char 
--Dr Raps demonstrated his latest andy most improved form 
of automatic gas pump for blood gas analysis Dr Richaiz 
developed, ın accordance with the kinetic theory of gases, 
and unde: certain assumptions as to the constitution of 
solid bodies, the formule for the law of Dulong and Petit 
The formule furnished an explanation,of the diveyence from 
this Jaw which 1s exhibited by cerfan elements Dr Gross 
spoke on the laws of eneigy, pfoceeding with his criticism of 
Clausius’s views, stating that he regarded Clausius’s second law 
as unproved, and finally coming to the conclusion that entrppyis 
constant 


Physiological Society, February 317 —Prof Zunt?, 
President, in the chair —Dr von Noorden gave an account of 
four experiments on nutritign carried out under his dnection on 
men The first established the fact that nitrogenous waste, as 
in the case of diabetes, even when excess of proteid is given, 
can be most definitely lessened by the ingestion of large quanti- 
ties of carbohydrates Fats cannot take the place of carbohydrates 
in the above The second showed that when carbohydrates are 
given ın increasing quantities over a prolonged period to a 
person in nitiogenous and calorimetric equilibrium, they lead 
for the most part to a storage of fat (95 per cent ), and to a less 
extent of proteid (5 per cent) The speaker expressed the 
opinion that this proterd is laid on in the living cell as a sort of 
non-living reserve proteid The third set of experimentsShowed 
that when the food of a fat person 1s diminished down to the 
requirements of a seven- to ten-year old child, then any increase 
of its proteid constituents leads to a storage of proteid with a 
simultaneously considerable loss of fat Exsferiments on the 
respiratory interchange of the person experimented upon shoved. 
that the intake of oaygen had been reduced to a minimum and 
that the respiratory quotient waso 7 The last set of experi- 
ments, made on a gouty patient, showed that with a constant 
diet, the ratio of intake and output of nitrogen was very 
variable, at one time a large amount of nitrogen being retained 
m the body while at another time much more nitrogen was 
excreted than was given with the food 


AMSTERDAM 


Royal Academy of Sciences, February 25 —Prof vande 
Sance Bakhuyzen ın the chair —-Mr Weber read a paper on the 
ongin of the mammalian haw The author gave a 7dsumd of 
his earlier researches on the scales of mammals, which led him 
to the hypothesis that the primitive mammals were covered with 
true scales A weak point ın this hypothesis was, that except 
Manis and the Dasypodide, generally the tail alone ıs scaled 
The author showed, however, that according to the researches 
of H de Meyere, the arrangement of the hairs on scaleless skin 
of numerous mammals 1s the same as thatinscaled parts Both 
are placed ın alternating groups The author believed that 
primitive mammals were covered with scales, and that few and 


small haus were placed behind them On acquiring a constant | 


temperature the hair cdat got denser as a good protection from 
loss of heat This was the cause of the reduction of the scales, 
and also mostly of their final loss —-Mr Lorentz dealt with the 
influence of the motion of the earth on the propagation of light 
in doubly refracting media In the September meeting the 
author communicated a simple form for the equations which 
determine the pro sagation of light in isotropic bodies, moving 
through the ether with a constant velocity 2, the ether itself 
beng supposed to remain at rest It 1s now shown how these 
formula are to be modified ın the case of a crystallised medium, 
and to what consequences they lead, as to the motion of light, 
relatively to the ponderable matter The velocity of propagation 
of a 7ay of ght (to be distinguished from that of the waves) 


1s found to be W = Wy ~ EA 
same dnection and for # = o, 
the velocity 4, V the velocity of light 2 vacuo, and n = 


cos 5, W, being the value for the 


5 the angle between the ray and 
Vv 


W, 
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The course of reflected and refiacted rays may be deduced from 


ds 


Huyvens’s principle or from the condition that E- must be a 


minimum (ds being a linear element)® Owing tô the above value. 
of W, the motion of the earth will neither affect the course of 
the rays nor the interference phenomena In this way some 
eXperimental results of Ketteler (Astronomische Undulations- 
theorie, pp 151-173, Pogg Ann Bd 147), and Mascart (Ann 
de l'Ecole nor male, 2° série, t 1 pp 191-196) may be explained" a 
—Mr Kamerlingh Onnes gave the results of measurements of 
Dr Zeeman on the dispersion of Sissingh’s magneto-optic differ- 
ence of phasein Kerr’s phenomenon Ihe dispersion 1s contrary 
to the theory of Drude —He described further a new entoptical 
phenomenon found by Dr Zeeman in stghting a split, and com- * 
municated the results of the measurements of Dr de Vries on 
the variation of the ascension of capillary tuhes for ether with 
the temperature from — 102°C tothe critical temperature 193° 6 
The surfece work plotted in function of temperature gives a 
jacurve turning the convex side to the axis of temperature and 
ending tangentially to it . 
* 
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ELECTROMAGNETIC WAVES 


Electrical Papers Two vols” By Oliver Heaviside 
(London Macmillan and Co, 1892) 


N these two volumes the author has collected the 
papers on electrical subjects which he has rom time 

to time contributed to the Pizlosophzcal Magazine, the 
Philosophical Transactions, the Electrician, and other 
technical journals The result 1s a work of some eleven 


"Ore Se Pee Tee 


hundred closely printed octavo pages, that 1s to say, on | 


a rough estimate, it contains in printed mattgi*about half 
as much again as Maxwell’s two volumes oh Electricify 
and Magnetism} and considerably more than the two 
volumes of Thomson and Tait 
author brings into action freely (though with perfect 
mastery) some of the most elaborate weapons of mathe- 
matical physics, and that considerable passages are more- 
over written 1n a special condensed notation, it will be 
evident ‘that the task of the reviewer 1s no easy one All 
that we shall here attempt ıs to give a general idea of 
the nature of the book, with some reference to its more 
original features 

The first few articles are devoted to practical questions, 
such as duplex telegraphy, signalling with condensers, 
the best arrangement of Wheatstone’s bridge, and so on 
These are thoroughly readable, and, apart from their 
technical value, may be commended to mathematical 
students as containing interesting concrete applications 
of electrical theory The rest of the book 1s partly a 
commentary on, and partly a development of, the latter 
part of Maxwell’s treatise, and deals mainly with the 
propagation of electromagnetic effects ın space and 
tme It is therefore closely connected with the theo- 
retical work of Poynting and J J Thomson on the one 
hand, and with the practical investigations of Hertz and 
his followers on the other At the present time there 1s 
no great difficulty in following in 1magination the propa- 
gation of inductive effects from one gonductor to another 
across the intervening space, and that this should be 
the case 1s due inno small degree to the labours of 
our author, for although probably few readers have been 
found to follow him step by step, yet many have 
admired the tenacity with which he attacks problem 
after problem bearing on his subject, and have gathered 
valuable ideas and suggestions from hig exuberant pages 

One of the most noteworthy features ın the author’s 
theoretical work 1s the elimination of the “ vector-poten- 
tial” from Maxwell’s equations of the electromagnetic 
field, with the result that the equations in question are 
obtained ın a ‘‘ duplex form” in which there 1s perfect 
symmetry as regards the parts played by the electric 
and the magnetic variables respectively, so that the 
equations are unaltered in form when a reciprocal substi- 
tution between the two sets of variables 1s made The 
same simplification has been made independently by 
Hertz It 1s of importance for this reason, that the 
vector-potential 1s to a certain extent indeterminate 
This was indeed insisted upan by Maxwell himself, but, 
strange to say, he did not always remember his own 
warning, with the result that more than one most impor- 
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, tant passage of his reat work ¿s rendered needlessly 


obscure? Another function,which the author seeks (we 
think rightly) to relegate to the®position of a mere mathe- 
anatical implement, without physical significance beyond 
the domain $f electrostatics, is the electric potential 
There gs nothing paradqxical in this, for the original 
definition of thisgfunction postulates a state of equih- 
brium ‘ 

The last paper (but one) in the book forms a 
sort of crown to the whole It ıs entitled “On the 
Forces, e Stresses» and Fluxes of Energy in the 
Electromagnétic Field”, and ıs reprinted from the 
Philosophical Transactions for 1892 (A) Unfor- 


,tunately thig paper ıs by far the hardest to read Free use 


1s made of the scalar and vector products of Hamilton, 
but the author 15 careful to give us his emphatic opinion 
that quaternions prog, are unsuited to the purposes of 
mathematical physics This aourageous declaration will, 
we fear, cause a wicked joy in the hearts of many who 
have struggled in vain with these refractory symbols For 
the special system of mathematical shorthand affected by 
Mr Heaviside there 1s much to be said, but for our own 
part we should prefer to have papers which profess to 
give new and important results written ın the more 
homely language of “Mr Cartesian” Another pro- 
mingnt feature in this memoir 1s the frequent appeal to 
the principle of “ continuity of energy,” but this imposing 
phrase seems to mean nothing more nor less than Max- 
well’s negatipn of action at a distance The author, in- 
deed, takes care to explain that he does not countenance 
the notion of “identity of energy” which one prominent 
physicist has attempted to base on a well-known paper 
by Poynting It ıs now generally recognised that the 
flux of energy m the electromagnetic field is 
indeterminate In his treatment of iduction in 
moving media, a very important but most difficult 
subject, the author 1s led to at least one definite 
conclusion of great interest, viz the existence of a 
magnetic force acting on a body moved across the 
lines of electric mduction, just as there 1s an electric 
force on a body moved across the hnes of mag- 
netic induction ‘This 1s ın conformity with the duplex 
character of the fundamental equations already referred 
to Fimally, we must not omit to notice a somewhat 
startling proposal for a radical change ım the system of 
electric and magnetic umts In the “rational” system 
advocated by ow author, ove line of force would emanate 
from a unit magnetic pole, mstead of 4r such lines, so that 
the force between two poles wz,’ at a distance 7 apait 
would be sm'/4r7* stead of went'/7? as at present The 
existing system 1s denounced as containing an absurdity 
of the same nature as 1f we were to define the unit area 
to be the area of a circle of unit diameter 

It remains to say a word or two about the style in 
which the book 1s written It 1s exceedingly fluent, 
often discursive, and occasionally boisterous, as when 
the author, introducing the functions called zonal 
harmonics, remarks that “these are Murphy’s P's, not 
rates, but the functions invented by Murphy”, or 
again, when in his impatience of vector and other poten- 
tial functions he gives utterance to the wish to “ srder 
the whole lot” A moreserious matter 1s that the papers 
in these volumes often overlap, whilst the frequent cross- 
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references make it difficult to detgch any one from the 
rest, or to gather the substance of the author’s specula” 
tions on any one part of hi§ subject In the preface he 
tells us that he had been urged to publish not a reprint, 
but a systematic treatise Itis, we thinl@ greatly to be 
regretted that he has not found it possible to take this 
advice The labour of cofnpiession and of proper 
co-ordination would no doubt havé been great, but 
it would have been amply repaid” by the increased 
currency given to the author’s views As itis, we fear 
that the fate of these weighty volumes 3 willbe that students 
of the stamp which Mr Heaviside vould most wish to 
attract will turn over his page’, picking up a suggestion 
here and there, will then work out things in their own 
way, and finally return to*the present treatis@ to ascerfait 
how far their results have been anticipated And this is. 
really matter for regret, for almost every page beais the? 
impress of a vigorous and oug mind, and we cannot 
doubt that the author’s speculations would have exercised 
a considerable influence on the progress of electromag- 
netic theory, if 1t had not been for the disadvantageous 
form under which they are presented HL 





THE GREAT SEA-SERPENT 


The Great Sea-Serpent An Historical and Catical 
Treatise With Reports of 187 Appearances (including 
those of the Appendix), the Suppositions and Sugges- 
tions of Scientific and Non-scientific Persons, and the 
Author’s Conclusions With 82 illustrations By 
C Oudemans, Jzn Published bytthe Author, October, 
1892 (London Luzac and Co) 


N a large, well-printed volume, Dr A C Oudemans, 
Jzn, publishes what he is pleased to call “an 
historical and critical treatise ’ about the “ Great Sea- 
Serpent,” with the reports of 187 appearances, the suppo- 
sitions and suggestions of scientific and non-scientific 
persons, and the author’s conclusions 
It ıs rmpossible, however, to treat this laborious work 
as a scientific treatise, nor will the author, we trust, be 
vexed with us when we add that it 1s the very last form 
of a work that we would have expected fiom the pen of 
the learned Director of the Zoological Gardens at the 
Hague for when one gets by practise to know the utter 
worthlessness of the descriptions given by even well-edu- 
cated persons of often the most easily diagnosed forms of 
life—and surely experience of this nature must often have 
come across Dr Oudemans’s path—one cannot fail to 
regard as positively hopeless the reconciling of a mass of 
such crude observations as fill the pages of this book 
The very trouble and no doubt anxiety caused by 1eading 
over such a pitiful sertes of records has to some extent 
affected the author, for he quotes as the motto for his 
volume the extremely sensible words of a very able 
biologist, whose chief fault 1t was not to leave a greater 
record of his wisdom for posterity, to the effect “ That it 
is always unsafe to deny positively any phenomena that 
may be wholly or ın part inexplicable,” meaning thereby 
to deny a phenomenon because it cannot be explained, 
and then in the immediately following preface he 
compares himself to Chladm, who took the trouble 
to collect all the accounts concerning observations of 
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“meteoric stones,” and showed the immense number 
of fd@tts that he had found out about them In this 
one word fact—/uct—les a great world ef difference 
between Chladnr’s meteoric stones and Oudémans’s sea- 
serpents The meteoric stones could be seen and 
handled, the sea-serpents “are very shy, and it 3s not 
advisable to approach them with a steamboat” “Instan-= 
taneous photographs of the animal will alone convince 
zoologists, while all their reports and pencil drawings 
will be received with a shrug of the shouldets’’, this 
layer sentence, which piecedes thee preface, makes one 
shudder at the amount of “ reports and pencil drawings” 
contained in the six hundred following pages 

And yeg, perhaps, this work ys not altogether without 
s value Fom the middle of the sixteenth century—when 
Olaus Magnus wrote about “a very large serpent of a 
lerfgth of upwards of 200 feet and twenty feet in diameter, 
which lived in rocks and holes near the shore of Bergin ” 

—.antil this very present hour all sorts and manners 
of gigantic forms have been reported about by 
sailors and others, and even pencil drawings of them 
have been made, and the collecting together and printing 


' of such a series of records forms as strange a chapter of 


4 





the science known by the people as has ever made its 
appearance 

There is but little necessity of insisting on the need 
of experience in seeing ere one can describe what 1s 
seen, nor on the need of a power of describuf 
«what one correctly sees so that the description may 
be apphcable, nor need one wonder that such powers 
of seeing and describing were not to be found united 
in the many seagoing worthies whose extraordinary 
narratives crowd the pages of this volume But what 
are we to say about the capacity for belief to 
be found in the compiler of this work, who con- 
cludes his task by naming a form he has never seen, 
Megophias megopheas (Raf) Oud, and further thinks 
that a Phylogenetic table, which he gives, “will in a 
practical manner show the rank which, in my opmuion, 
sea-serpents occupy in the system of nature”? 

This volume contains an account of the “‘literature” on 
the subject of sea-serpents, a detailed record of the 
various accounts and reports concerning observations of 


| sea-serpents chionologically arranged and thoroughly 


discussed , and criticisms on the papers written on the 
same subject, next the various explanations hitherto 
given, and lastly the author’s own conclusions—these he 
divides into “ fables, fictions, exaggerations and errors,” 
and what he ıs pleased to call “facts” Among the fic- 
tions he regards the belief that the sea-serpent “ casts 
its skin, as common snakes do, and that it 1s born on 
land”, among the exaggerations that it has “a tail fully 
a hundred and fifty feet in length”! among the errors 
“that there are zwo species of sea~serpents, or that there 
are several species of them all belonging to the same 
genus”, or that “it ever takes [mistakes] a boat for one 
of the other sex ” 

As to the facts, which may be—uit 1s well to note— 
“guferred from what ts reported,” we find enumerated 
among them the external characters of the sea-serpent. 
its dimensions, form, and skin Of its internal charac- 
ters “it is not astonishing that we don’t know much,” 
yet itis clear “ that if the animal opens its mouth there 
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is an opportunity to learn something about its teeth, 
tongue, &c ,” and so we get a series of “inferred® facts 
about theme We heve further details of its colours, 
sexual différences, a very full account of its “ physiolog- 
cal characters,” some of its ‘ ‘psychical characters,” con- 
cluding with its enemies, its repose, its sleep, and its 
death 

Enough has been written to prove that this volume 1s 
not without a certain amount of interest We have found 
ıt a rather troublesome task to read it through, but to 
open its pages at rendom one ıs sure to be arrested by 
some startling phase of belief o1 by some marvellous 
narration, and the first half of the book very certainly 
deserves to be described as a conscientious compilation 
It 1s written in most excellent Enghsh : . 


PUBLIC HEALTH 
A Treatise on Public Health and its Apphcatons in | 
Diferent Etkropean Countries By Albert Palmberg, 
M D, Medical Officer of Health for the County of 
Helsıngfors ın Finland Translated from the French 
edition, and the section on England edited by Arthur | 
Newsholme, M D (Lond), D PH, Medical Officer of , 
Health for Brighton {London Swan Sonnenschem 
and Co, 1893) 
LTHOUGH scarcely more than a year has elapsed ! 
since the issue of the Swedish edition of this work, 
translations of it have already appeared in French, 
English, and Spanish A book which within so shortan ! 
anterval has attained to such a pitch of popularity may 
be admitted to have practically established its claim to 
rank amongst the important contributions towards the | 
literature of the subject with which itis concerned Ex- 
tensive indeed as 1s the ground travelled over by the 
author, yet so ably has the material been handled, that | 
we feel ıt to be a matter for regret that the writer was 
unable to deal with the hygienic admunistration of all, 
mstead of a portion only, of the important Emopean 
countries The sanitary admmustrations of England, 
Scotland, France, Germany, Austria, Sweden, and Fin- 
Jand are detailed , but the description of the Public Health 
service of Russia, Denmark, Norway, Holland, and Italy | 
is omitted Not having visited these countries, and 
studied the subject by a personal inquiry on the spot, Dr 
Palmberg very wisely preferred not to deal with them at , 
all, rather than run the risk of making inexact statements 
concerning them 
In treating of the various countries, ‘the plan which the 
writer has followed has been first to give a brief summary 
of the sanitary laws in force, and then to describe in 
detailthe methods adopted in the capital towns for carrying 
out theseregulations Of all countries England claims the 
largest share of attention, Dr Palmberg assigning to her 
the chief place amongst the nations for the excellence of 
her Public Health administration, and the care with | 
which all matters connected with hygiene are attended 
to The chapter on England contains a good '‘summé of 
our principal sanitary laws, together with a summary of 
»the model bye-laws of the Local Government Board 
The description of sanitary apparatus 1s excellent, the 
text being plentifully supphed with illustrations Not- 
withstanding the limited space which 3s allotted to each 
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country, the author 1g nevertheless able to introduce a 
mass of detail relating to practical sanitation which we 
beleve would be looked foran yain even m oui standard 
text-books on hygiene We may instance as examples 
Of this the payagraphs on the scavenging of London, and 
the disposal of rubbish and street refuse , the description 
of the meventive measure@ adopted in this country for 
the ‘imitation of he spread of infectious disease, together 
with an account of the ambulance service and hospital 
ships, the explanation of the methods adopted for the 
ventilation of some of our important public buildings , 
the excellent gésun® ef school hygiene, for which we have 
no doubt the author 1s deeply indebted to Dr Newsholme , 
and the summary on industrial hygiene, although the 


jeauthor 1s ræher inclined to repeat many of his remarks 


under this head when describing “ the sanitary provisions 
as to industries” Dr, Palmberg’s admiration of English 


| sanitation 1s pronoumemd, and in commenting on our 


appreciation of the beneficent*tesults of good ventilation, 
we find him giving vent to the quaint statement that 
‘even in cold weather the wmdows of high houses are 
opened, children and adults without fear of chill breath- 
ing the pure air”?! 

France, the author informs us, has no general sanitary 
law, most of the sanitary regulations in force consisting 
of ministerial decrees, orders of prefects and councils of 
heakh Corresponding to this laxity of sanitary control, 
the great sanitary improvements which have been from 
time to time introduced have not been followed in Pans 
by a continvous fall in mortality, asin the case of the 
Kher European capitals As the author very nghtly 
remarks, the tıme is past when it can be supposed that 
good sense and administrative capacity merely suffice for 
the regulation of the Public Hedith The drainage of 
Paris 1s exhaustively treated, the sewerage of the town 
being dealt with ın detail, the writer in the course of his 
description pointing out that the system m use 1s objec- 


tionable, inasmuch as ıt allows deposits of sand to occur, 


and necessitates the maintenance of an army of 850 men 
to keep the sewers clear, the workers themselves at the 
same time having a relative mortality from typhoid fever 
twice as great as that for all Paris Moreover, owing to 
the friction of the enormous deposits of sandin the sewers 
the wear and tear on the latter are great, and compel 
frequent repairs, 

The sanitation of Germany and Austria ıs dealt with in 
the same thorough spirit as pervades the rest of the book 
and calls for no special remark 

In the description of the general regulations in force in 
Sweden relating to hygiene in towns, we think, however, 
that these laws might with advantage have been more 
systematised, much after the plan that the writer has 
adopted in dealing with Finland 

The translation is remarkably well done, and with one 
exception is quite free from the sort of mistake usually 
met with in English editions of foreign works The 
instance we refer to occurs on page 380, where the author, 
in describing the forms of stove ordinarily employed in 
Germany, makes use of the following words --“‘ Although 
the construction differs from that of the English ventilat- 
ing stoves made by Douglas Galton and Boyle and Son’ 

Dr Palmbergs book ıs undoubtedly a valuable one, 
and should prove of the utmost utility to all interested in 
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sanitary science By placing 1n ow hands a description 
of the Pubhc Health systems in vogue amongst con- 
tinental nations, it allows «s the opportunity of compaiing 
them with our own, and correcting our shortcomings by 
their experiences Notably should this be the case in 


our methods of food inspection H Brock 
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OUR BOOK SHELF 


The Englsh Flower Gaiden Style, Positron, and 
Arrangement, followed by a Desowiption pf all the best 
Plants for wt, the Culture amd Arrangement By W 
Robinson Thud Edition (London John Murray, 


1893 ) e e . 
THIS quite recently published new edition of this most 
charming and useful book has been so completely altered 
as to be at first sight scarcely recognisable, and we are 
glad to record that all thege -eff€rations have been ım- 
provements, the result of a determination on the author’s 
part never to give up the effort of making tt better In 
the present edition the old plates, many of which con- 
tained but feeble portraits of plant life, have been broken 
up, and in their places we find delightful pictures of some 
of our best loved flowering shrubs and plants, at one time 
represented as growing over walls o1 cottage porch, or 
again by the lake or riverside All of these are perhaps 
not equal in execution, but it has seldom happened to us 
to see so large a number of illustrations with so few that 
are below a high standard Such delightful woodcuts as 
those of the double flowering hollyhock, the Alpine pink, 
or of Rodgersza podophylla brighten up the pages and add 
much of interest to this book So familiar 18 this volume 
to most lovers of plants, of which the fact of three editron® 
within ten years 1s a satisfactory proof, that it seems 
almost needless to explain that the first portion of it 1s 
devoted to a series of ¢hapters on such subjects as design 
and position of a garden, on the wild garden, the Alpine 
garden, on spring, summer, and autumn flowers, and we 
note even on “ Pergolas,” the illustration of this latter 
being from Venice Alas! in these northern countries 
our sunshine scarcely ever needs a shade The whole of 
the first portion of the book ıs rewritten, and many new 
illustrations are given, such as the “ primrose garden in 
a small clearing of a birch wood” ın Surrey, the group of 
“Solomon’s seal at the foot of a wall,” and others too 
numerous to mention 

The second and much larger portion 1s devoted to a 
list, arranged in alphabetical order, of all those plants 
that have been grown successfully in the gardens of Great 
Britain and Ireland, and of some few that may be ex- 
pected to grow there Like the rest of the volume, this 
part too has been very thoroughly revised and brought 
up to date To every one in the possession of a garden, 
or having the care of one, we would say study this 
“English Flower Garden,” for you cannot do so without 


profit 


Logarithmic Tables By Prof George William Jones 
(London Macmillan and Co, 1893) 


THIS book of tables, which we notice has reached its 
fourth edition, will be found to serve the purpose for 
many computations which require an accuracy extending 
only to four or five places of decimals The tables 
throughout seem to be well auanged, and the figures 
neatly printed thus fulfilling two important requirements 
from the computer’s standpoint In addition to five- 
place logarithms there 1s a table to four-places, together 
with four-place trigonometric functions, a table of useful 
constants, and an additton-subtraction table Among 
others we may mention a five place table of natural sines, 
&c, with a six-place table of their logarithms, prime 
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and composite numbers, squares, cubes, square roots, 
&c , Bessel’s coefficients for interpolation to the fifth 
differences, binomial coefficients for interpglation, also 
for fifth differences, and lastly a uséful table ofthe errors 
of observations, from which we can at a glance determine 
the gidinates of the probability curve, values of proba- 
bility integrals, &c An explanation, preceding the tables 
themselves, shows how they may be advintageously 
used, and the author offers the rewaid of “a dollar” for 
the first n&tice of a mistake “to promote the detection of 
errors ” 


Caiglogue of the British Echenoderms in the Britisk 
Museum (Natural History), By F Jeffrey Bell, M A 
(London Printed by Order of the Trustees ) 


DURING recent years many additions have been made 
to the colléttaon of echinoderms fn the British Museum + 
ard, as Dr Gunther explains in his preface to the present 
volume, much time and labour have befn given to the 
study and arrangement of these additions It seemed 
expedient, he says, to prepare, together with the nominal 
list of the specimens, a complete account of the species 
hitherto found in British seas All student$ of the subjéct 
will congratulate themselves on the fact that this decision 
was arrived at, for the resu't 1s that they are now provided 
with a‘handbook which will enable them to identify, 
without much difficulty, any specimens that may come 
in their way Mr Bell, in beginning the preparation of 
so full a catalogue, had before him a task of no small 
difficulty, and in the manner in which he has discharged 
it he has displayed great patience, insight, and know- 
ledge 
the value of the work 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex» 
pressed by his correspondents Neither can he unde take 
to return, or lo correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice ws taken of anonymous communications } 


The Hatching of a Peripatus Egg 


In Nature, vol xlv p 468, I briefly described some 
eggs of the larger Victorian Perzfatus, which were iaid by 
specimens kept alive by me in the winter (Australian) of 1891. 
At that time, followmg previous authority, I identified the 
species which laid the eggs as P feuckartt: It appears now, 
however, that the real P leuckartt —at any iate, in New South 
Wales—is undoubtedly viviparous, and our oviparous Victorian 
species 1s, therefore, probably distinct (It may beremembered 
that in NATURE, vol xxxix p 366, I suggested this prob- 
able distinction on account of the remarkable pattern of the 
skin usually exhibited by the fifteen legged Victorian form ) 
Further particulars on this subject are given in my ‘‘ Further 
Notes on the oviparity of the larger Victorian Peripatus, 
generally known as 2 /euchkarte,”) and in the hterature cited 
therein In that paper I described two embryos, removed from 
eggs which had been laid for about three and eight months re- 
spectively In the latter case I showed that the embryo was 
possessed of the full number of appendages, and was tn all re- 
spects a perfect young Perzpatus, differing externally from the 
adult only in the smaller size and less deeply pigmented skin 
On the strength of these observations I claimed to have definitely 
proved that the larger Victorian Feripatus at any rate some- 
times lays eggs, and that these eggs are capable of undergoing 
development outside the body until perfect young animals are 
produced Iam now able to add some further information 

For some time only one egg (belonging to the original lot, for 
none havesince been obtained) remained in the hatching box 
The shell of this egg had changed to a dark brownish colour, 
and latterly an embiyo had been visible through the shell, coiled 
upinside The egg was lying on a small piece of rotten wood, 
which rested on the glass floor of the hatching box On 


1“ Proceedings of the Royal Society of Victoria,” vol v p 27 also 
Annals and Magazine of Natural History, 1892 


A number of well-printed plates add largely to | 
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January 3, 1893, not having opened the box for some days, I 
made an examination The egg was in its former positon, so 
far as I could tell, but the shell was split on one side and the 
young Perapatus had tscaped ‘This young Peripatus was 
found lyimg dead on the glass floor of the hatching box, 25 mm 
distant from the shell It must have crawled off the rotten 
wood and along the glass to the position in which it was folind 
It was only about § mm im length, sothat, even assuming that ıt 
moved in a perfectly straight line, it must have crawled for a dis- 
tance five times its own length To the naked eyegthe young 
animal appeared of apale greenishcolour Itcould not have been 
dead for very many days, but decomposition had already set 1n, 
and the animal was stuck to the glass on which it lay It was 
umpossible to remove it without considerable injury, bet I 
ultimately succeeded ın mounting it ın Canada balham, and ıt 
1s impossible, even im its present condition, to doubt that it 
really 1s a young Pertpates, for the characteristic jaws and claws 
are well shown I also m@unted the ruptured qg@shell, and 
found that the characteristic sculpturing on the outside was stell 
clearly visible e 

This egg, then, hatched out after being laid for about seven- 
teen months (from about July 1891 to about the end of Decem- 
ber 1892) I cannot beleve that under natural conditions the 
embryos take so Jong to develop At any rate ıt now appears 


NATURE 


» 





certain that the larger Victorian Perepates lays eggs which may 


hatch after a lapse of a year and five months 
ARTHUR DENDY 
The University of Melbourne, February 


A Simple Rule for finding the Day of the Week corre- 
sponding to any given Day of the Month and Year, 


A RULE was lately mentioned to me bya fitend for finding, 
almost by inspection, the day of the week for any given year 

nd day of any month m that year, during the present century 
The basis of the rule is so obvious, when once the rule is stated, 
as to require no demonstration, but it struck me as so ingenious 
as to be worth while communicating ıt to you in case you 
deemed ıt worthy of insertion I also append a very easy 
method of extending the rule to any date subsequent to the 
mtroduction of the Julian intercalation either in the past or 
future, except indeed for the eighteenth century, in which the 
introduction of the new style requires a special treatment 

The nmeteenth century rule above alluded to is this Each 
of the 12 months has its special numerical constant, thus — 

Jan Feb Mar 

3 & 6 
Write down four columns thus 
A {| B , C | D 

Under A enter day of month, under B constant for that 
month, under C year of century, under D greatest multiple of 4 
m the year of century 

Add together the numbers under these heads, divide by 7, 
and the remainder 1s day of week, except that in Leap Year 
1 must be subtracted for any day before February 29 


Example —June 18, 1815 (Battle of Waterloo) — 


Ap May June July Aug Sept Oct Nov Dec 
2 5 0 2 3 I 3 I 


A B c D Sum Remr 

1% o i 3 36 3° . x Sunday 
February 1, 1892 — 

A B c D Sam Remr 

I 6 92 23 122 e 3 Sunday 


Subtract 1 for Leap Year before February 29 nus —3 — x = 20r Monday 


December 25, 1892 — 
Cc D Sum 
141 


92 23 I4 3 


To extend the rule to any future century, we have only to 
alter the monthly constants, addıng 5 to each for each added 
century after the present, and 1 for each century, an exact 
multiple of 4, ın the interval 

- Thus for the thirty-first century Number of added centuries 
1s 12, and there are 3 centuries, succeeding muluples of 4 
(twenty-first, twenty fifth, and twenty-ninth) Therefore add 
5 X 12 + 3 +263, or omitting multiples of 7, add o. 
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25 Sunday 





509 





» 
Hence, constants for ghirty-first century are the same for the 
present ceptury 


New 'Year’s Day, 3001, 
A B C D Sum 
I a 1 o 5 5 Thursday 
Fou centuries anterior to the eighteenth we must first of all 
find by pecial method what @he monthly constants would have 
been throughout thg eighteenth century without the change of 
style, and then subtract 6 for each century short of the 
e1vhteenth $ 
It may easily be seen that the constants throughout the 
eighteenth century would have been without change of style 
Jan Feb Mar Ap olay June July Aug Sept. Oct Nov Dec 
2 5 5°11 3 6 FT 4 O 2 § © 
. 
For the eleventh century subtract 7 x 6 or 42, ze since 
this is multiple of 7 subtract o, and we get the same repeated 
e For the see@enteenth subtract 6, end remember that when the 
result ıs negative we must replace it by the defect of the corre- 
sponding positive number from 7, and we get 


3 6 6 oO 2 8 I 
Example —Battle of Hastings;*Oct, 14, 1066 


A B Cc D Sum 
14 2 66 16 98 


Execution of Charles I , Jan 30, 1649, 
A B C D Sum 


30 49 12 94 


Remr 


2 


2 I 


5 


Remr 


o Saturday 


Remr 


94 


a 


d 


HW W 


Tuesday 


a 
3 


is “Roches Limit ” 

WITH reference to Prof G H Darwin’s notes (NATURE, 
March 16, p 460) on the investigations of M Roche as to the 
smallest distarfte from its primary at which a satellite can exist, 
d@es not the distance given—viz 244 times the radius of the 
primary—refer to the case of the satellite having the same 
density as its primary? In Note 3 Prof Darwin warns the 
reader that Roche’s limit depends, to some extent, on the 
density of the planet Suppose the density of the planet to 
remain the same while that of the satellite is taken at double 
In this case the tidal or differential influence of the planet on 
the two halves of the satellite will have doubled, while the 
gravitational attract on of the two halves of the satellite on 
each other will have become fourfold , and generally, the power 
of the planet to pull the satellite asunder will be inversely as 
the density of the satellite, and directly as the density of the 

lanet, 
p An alteration of the sıze of the satellite does not much affect 
the question, because both forces are thereby equally altered, so 
long as the satellite 1s very small ın comparison with its distance 
from the planet 

Seeing that the tidal or differential mfluence of a planet on 
its satellite 1s inverse y as the cube of their distance apart, per- 
haps it would be correct—as far as gravitational influence alone 
1s concerned—to state the lmit at which a satellite can exist as 


5) 


being equal to 244 R x (Ș 
R = the radius of the planet, 


d 
D = the density of the planet, 
d = the density of the satellite 


As an interesting case of the same problem from a different 
point of view, suppose two very small equal spheres in contact, 
and a third much larger sphere placed in line with their 
centres, all three having the same density, then, when 
the distance of the point of contact of the small spheres 
from the centre of the large one 1s 2 52 times the radius 
of the large one, the attraction of the two small spheres for each 
other just balances the differential mfluence of the large one 
tending todrawtnemasander The effects of variation in density 
and size being the same in this case as ın the former 

It would probably be mteresting to many of your readers to 
have Prof Darwin’s views as to whether it 1s a reasonable sup- 
position that a small satellite, such as Jupiter’s fifth, ıs hkely to 
have the same density as Jupiter; and whether the meteorites 
forming Saturn’s ring are likely to be of so small density as 


where 





Saturn, as ıt would appear that without making some such, 
supposttion, no definite limit can be fixed ° 

Applying this suppositiqn fo the sun, with refefence to 
meteoric swarms, we have 2°44 times the sun’s radius, taken at 
433,000 miles, or 1,056,520 mules as the distance at which the 
sun would prevent the meteors coalescing to fofm a planet. In 
Note 3 Prof Darwin states this at one-tenth of the earth’s dis- 
tance fiom the sun, probably by advertence ec R 
(J ry 


The Ordnance Survey and Geofogical Faults 


In view of the 1e-suivey of the United Kingdom, it seems to 
me that if the officers of the Survey were directed to take special 
notice of the levels of the former survey an both sidea of great 
geological faults, and to compare these levels fow so as to as- 
certain if any appreciable relative change had taken place durmg 
the forty or fifty years since the first survey, valuable information 
as to the motion of these fauts, if any, might be gbtained è e 

This idea is mainly suggested to me by the fact that in this 


neighbourhood a great fault intersects the Old Red Sandstone, 


close to its contact with the Highland schists, it has been traced 
from Stonehaven on the east coastssmlioch Lomond on the west, 
and seems to give remarkabl@ evidence of being, at least to a 
certain extent, in motion The village of Comrie, famous for its 
“ earthquakes,” 1s situated on this fault, and the ‘‘ earthquakes ” 
are as lively as ever In the valley of Strathmore farmhouses 
placed in the proximity of this great dislocation are, or were, 
celebrated for being ‘‘ haunted,” on account of the noises and 
tremors by which the inhabitants are from time to time 
alarmed 

Most, if not all, British ‘‘ earthquakes” have been, I think, 
wisely attributed to similar causes 

Of course fifty years 1s a very minute part of the history of one 
of these old faults, but 1f the data of the Ordnance Survey be so 
accurate as is usually supposed, some trace of shifting might 
possibly be discovered 1f the necessary observations were made 

Newport, Fife, March 18 Jas DURHAM 





The Discovery of the Potential 


Mr E J Rovutw has lately published a most valuable 
tt Treatise on Analytæal Statics” I quote from the second 
volume, p 17, the following note — 

“ The earliest use of the function now called the potential, is 
due to Legendre ın 1784, who refers to ıt when discussing the 
attraction of a solid of revolution, Legendre, however, ex- 
pressly ascribes the troduction of the function to Laplace, and 
quotes from him the theorem connecting the components of 
attraction with the differential coefficients of the function The 
name, Potential, was first used by Green,” etc 

From this note ıt appears that the discovery of the potential 
must be attributed to Laplace Thisisa wrong opimion, and 
some fifteen years ago Baltzer proved that the introduction of 
the function 1s due to Lagrange (“Zur Geschichte des Poten- 
tials,’ in Jouw nal fier diet eine und angewandte Mathematsh, vol 
lxxxv1 p 213, 1878) Some historical documents in favour of 
Lagrange’s priority have been found, by the writer of these lines, 
ın Todhunter’s ‘‘ History of the Mathematical Theories of 
Attraction and the Figure of the Earth,” and collected ın a note 
at the end of vol 1 of his work, ‘Il Problema Meccantico della 
Figura della Terra ” (Tormo, 1880), where a full account of the 
early history of the potential is given, with numerous biblo- 
graphical indications OTTAVIO ZANOTTI BIANCO 

Private Docent in the University of Turin, 

March 21 


THE historical note on p 17 of my “‘ Statics” 1s chiefly founded 
on the statements in Todhunter’s “History, and m Thomson and 
Tait’s ‘‘Natural Philosophy ” The references to these two writers 
are giveninthe note Both Dr Todhunter and Lord Kelvin 
ascribe the introduction of the function for gravitation to Lap- 
lace, and assert that the name of ‘‘ Potential” was first given to 
it by Green My own reading, though not so extensive as 
theirs, had not led me to form any different opinion In Nichol’s 
‘*Cyclopzedia of the Physical Sciences” the first introduction 1s 
given as due chiefly to Legendre, Lagrange, Laplace, and 
Poisson In Chambers’s ‘‘ Cyclopedia” Laplace’s name alone is 
mentioned Baltzer, as cited by Mr Branco, mentions the use 


of the function by Lagiange in the ém de Berlin, 1777 This | 
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the introduction of the function to Laplace, it 1s difficult to 
compatethe dates Jam at present unable to refer either to 
the memour of Lagrange or to the treatise of Mı Bianco 

s E I. ROUTH 


° Van't Hoff’s*‘ Stereochemistry ” 


THL review of the above by “F R J” in NATURE, P , 
436, raises some important poimts in connection with this 
peculiarly dascinating branch of chemical science In referring 
to the recent ingenious and attractive theory of P A Guye, 
that the numerical value of optical activity 1$ dependent upon 
the relative masses of the four groups attached to the asym- 
metric carbon atom, and which carries with it the corollary that 
if two of these four groups are of equal mass the rotatory power 
will cease, your reviewer states that Guye ‘‘ was unable to verily 
this view in all strictness” I think, however, that he harlly 
emphastse# syfiiciently that this important corollary has 1n every 
cise, when påt to the test of direct experiment, broken down 
As far as I am aware, there 1s not a single 1stance of an asym- 
metric carbon atom attached to four groups gza/ecatevely 
distinct, being found optically mactive in consequence of two of 
those groups being guantutatrvely egual ın mass Indeed some 
such substances are not merely active but powerfully so „The 
reviewer considers that this imadequacy of Guye’s theory 1s 
palliated by the alleged fact that the amount of rotatory power of 
the esters of an active acid 1s determined by the weight of the 
alkyl-group This point, which ts one of the cardinal pillars of 
Guye’s theory, I have recently put to the test of actual experi- 
ment, by measuring the rotatory power of a number of the esters 
of active glyceric acid, which have been prepared by Mr J. 
MacGregor and myself Inthis investigation we found the most 
extraordinary verification of Guye’s theory, as far as the optical 
properties of the normal series of methyl, ethyl, and propyl 
glycerates were concerned, with the appearance of 1somerisn, 
however, this regularity ceases, thus the isopropyl glycerate has 
a markedly lower rotation than the normal one, whilst 
the normal and secondary butyl compounds have a 
lower rotation than the isobutyl ester Nor are these differ- 
ences consistently explicable by taking into consideration the 
interatomic distances, as measured by atomic volume, for the 
molecular volume of the normal propyl glycerate with its gieater 
rotation ıs less than that of the isopropyl compound with its. 
smaller rotation, whilst the molecular volumes of the isobutyl 
and secondary butyl glycerates are almost exactly equal, although 
ne rotation of the former ıs much greater than that of the 
atter 

The reviewer, in referring to the rotation exhibited by the 
salts of active acids, states that in the case of tartaric acid all the 
salts ‘‘ display in solution the same rotatory power, irrespective 
of the atomic weight of the metal,” and 1s apparently satisfied that 
t the clue to this anomaly 1s furnished by the electrolytic theory 
of Arrhenius,” according to which ‘it 1s the 10n CO.(CHOH), 
CO, which ıs alone responsible for the rotation ” The reviewer 
has ın this endorsed the method of special pleading adopted by 
the advocates of this theory, in which the metallic tartrates have 
been summoned as witnesses, whilst only the testimony of those 
favourable to the theory has been admitted Thus one of the 
commonest of the metallic salts of tartaric actd—-tartar emetic— 
has a rotation which differs entirely from that of the other tar- 
trates, and thus cogclusively negatives the dogma that the rota- 
tion of the solutions of metallic salts 1s tndependent of the 
particular metal which has replaced the hydrogen of the acid 
Fresh light has been thrown on this point in the course of an 
investigation, which [have recently carried out with Mr Apple 
yard on the rotatory power of the metallic salts of active glyceric 
acid, and which has shown that the specific rotatory power of the 
glyceric acid has one value when deduced from the rotations o 
its alkaline salts (lithium, ammonium, sodium,'and potassium) 
another value when deduced from the salts of the alkaline earth: 
(calcium, strontium, and banum), sand a third from the salt: 
of the magnesium group of metals (magnesium, zinc, and cad 
mium) Now it so happens that almost the only salts of tartary 
acid which have had their rotation determined are those of thi 
alkaline metals which also in the case of glyceric acid yrel« 
practically the same rotation Hence if only the rotations o 
the alkaline glycerates had been determined, the same erroneot 
conclusion would have been arrived at concerning the rotatio1 
of glyceric acid Whatever may be the ultimate interpretatio) 


1s earlier than the memour of Legendre, but as Legendre assigns ; put upon these new results, and I prefer for the present to ab 
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stain from any generalisations, ıt ıs obvious that the notfon of 
the rotatory power of saline solutions being independent of the 
particular metal present 1n the salt 1s altogether untenabl@é 
. m Percy F FRANKLAND, 
Unvesitp College, Dundee, March 11 


THE notice referred to by Prof Percy F Frankland was 
written, and the proof returned to*the printer, before thé end 
of last year Since then two 1esearches have been published 
—by Purdie and Walker, and by Frankland and Appleyard— 
in which facts are adduced, apparently ireconglable with 
Guye’s theory Had these facts been at my disposal I should 
doubtless have expressed myself more guardedly 

Prof Frankland says ‘‘ As far as I am aware, there 1s not 
a single instance of"an asymmetric carbon atom attache@ to 
four groups qualitatively distinct, being found optically active 
in consequence of two of those groups being guantelatevely 
equal in mass,” and he complains that I have hardly empha- 
sised this sufficiently My ¢eason was, that I was om altogether 
convinced of the fact, as may be seen from ethe followimg 
passage, which Ie transcribe, and which orginally formed a 
footnote to the notice in question — ° 

**The present reviewer ventures to suggest that cases such 
as aie sought by Guye are to be found ın those compounds ın 
which two of the four different groups attached to an asymmetric 
carbon atom are Themselves asymmetric carbon atoms of equal 
and opposite enantiomorphism Such compounds would exist 
im two distinct forms, but as the two opposite enantiomorphic 
groups would be of equal mass and would be situated at equal 
distances from the central asymmetric carbon atom to which 
they are attached (inasmuch as the two opposite enantiomorphic 
modifications of a compound always have the same molecular 
volume), the conditions necessary for optical inactivity according 
to Guye’s theory would be fulfilled, and neither of the two forms 
ought to cause rotation of the polansed ray Such a case has 
@lready been observed in the two inactive, non-racemic trihy- 
droxyglutaric acids desenbed by Emil Fischer (Ber der deutsch 
chem Ges 24, p 4214), although ıt does not appear to havè 
been hitherto interpreted from this pomt of view ” 

I afterwards suppressed this footnote, partly because it seemed 
to me out of place in such a notice, and partly because the 
optical activity of the two trihydroxyglutaric acids could be 
accounted for in another way namely, by the fact that, as 
pointed out by E Fischer, the mirror images of their molecules 
are congruent with the molecules themselves But the passage 
will show why I was indisposed to enter a proved negative 
against Guye’s theory 

As regards the charge of ‘‘endorsing special pleading ” m 
the mterests of the electrolytic theory of Arrhenius by sup- 
pressing the fact that tartar emetic has, ın solution a different 
rotation from the other metallic tartrates, I may say at once 
that I was ignorant of this fact I am not a specialist on the 
subject of the optical properties of organic compounds, and I 
merely summarised, doubtless uncriticall¥, the account of Oude- 
mans’ law gtven im vant Hoff’s book Indeed, the brief 
notice, as its wording everywhere indicated, was a summary 
rather than a criticism 

I take this opportunity of rectifying an omission At the 
time of writing the notice I was not aware that Prof Crum 
Brown had, independently of M Guye, put forward, in the 
Proceedings of the Royal Society of Edinburgh, views on the 
influence of the various substituting radicles m modifying the 
optical rotation of organic compounds F R Japp 

University of Aberdeen, March 18 


Standard Barometry, 


THE question ofabsolute accuracy in barometer readings 1s one 
of great importance to meteorologists , but there has been so 
much uncertainty shown by the accumulated facts relating to the 
subject, that I think that no one who has carefully studied the 
matter has felt fully satisfied that strictly comparable mter- 
national standards had been obtained An uncertainty of at 
least oI mm was indicated by the various mternational com- 
parisons of normal barometers which have been carefully made 
and discussed during the past ten years I think that at last a 
definite conclusion has been reached, and that the very recent 
results published ın paper No 4, Band xvi of the Reper- 
torium fur Meteorologie will be accepted as proving that at St 
Petersburg at least normal readings are obtained 
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About twenty-five years ago “Directo. Wild, of the Central 
Physical Observatory at St Peterskurg, established the first 
noimal barometer of the modern form, and as much as twenty 
years ao he claimed to have obtaiged practically normal read- 
mgs Moreover, he urged that the transfer of these normal 
seadings from place to place by means of portable barometers 
was impossible“vithin the desired limits of accuracy, and that 
each country ought to have its own thoroughly investigated 
normal garometer This lase has been proved by the results 
obtained by varionginvestigators, and now Prof Wild offers 
the proof of the accuracy of his normal baromete: in the paper 
just referred to, which bears the title ‘Die normal-baromete: 
des Physikahschen Central-Observatoriums zu St Petersburg ” 

This paper was presented to the Academy of Sciences on 
November 4, 1892, apd init Wild gives the results of the inter- 
comparison of three loct normal barometers 

Normal baromete: No I Was mounted at St Petersburg m 
1870, and was fully described in Band m of the Repert f. 


second normal barometer was*mounted at Pawlowsk (about 
twenty miles from St Petersburg) ın 1887, and a third normal 
was mounted at St Petersburg in 1891, and 1s known as normal 
No II 

In 1887 and 1888 Wild tm saat the St Petersburg normal 
I and the Pawlowsk normal did not differ by more than o or 
mm 

In 1892 the St Petersburg normals I and II were found 
to agree within the limit of error of observation (less than 
oor mm) 

In 1892 the St Petersburg Normal II was dismounted, 
taken to Pawlowsk, and there compared with the Pawlowsk 
normal, and the two were found to differ by only oor or 0 02 
mm ,thatis 004 or oo8inch It must be added that these 
comparisons have all been checked by means of comparisons 
with*poitable barometers of the highest class 

The paper by Prof Wildis accompanied by illustrations of 
these various normal barometers The St Petersburg normal 
has recently undergone some alterations, and these are also fully 
described ` Altogether this is perhaps the most important con- 
tM@bution to the subject that has appeared since Prof Wild's 
famous memoir of 1873, for we can now rest assured that 
farther refinement 1s not required by any practical demands 

It seems to me that now that we are sure of the accuracy of 
Whld’s normal, ıt 1s more necessary than ever that we should 
know with greater certainty its relation to the principal standards 
of Europe I desire, therefore, to propose a plan by which a 
senes of comparisons can he carried out for a few places at a 
very slight expense, and with as much accuracy as portable 
instruments will permit In 1883 1t became my duty to transport 
to America, from Hamburg three of the Wild-Fuess portable 
barometers of the highest grade , and ıt was of great 1mportance 
to take every possible precaution against therr bemg injured or 
their condition altered m any way so as to affect their readings 
I devised a mounting on shipboard which was very satisfactory, 
and gave me no cause for uneasiness regarding the barometers, 
even in stormy weather So many barometers are sent out from 
England to almost every country that I strongly urge the use of 
a similar arrangement 1n all cases where 1t 1s desirable to retam 
an assigned barometer correction 

The accompanying sketch shows my manner of mounting 
the barometers Two small strips of wood, AA, are 
screwed to the woodwork running lengthwise of the vessel 
They are placed about two feet apait, and are inclined at an 
angle of perhaps 45° Small leather straps, say 15 inches long, 
are fastened to these strips by single screws as shown at BB 
A rather soft stuffed flat cushion or pillow 1s now placed agairst 
the woodwork (wall) as shown at C The box containing the 
barometer 1s now pressed against the cushion and the two ex- 
tremities are placed within the grasp of the straps BB These 
last are buckled and drawn tight enough to hold the barometer 
box firmly against the cushion C The barometer is thus held 
in such a manner that no ordinary jarring can cause any damage 
to 1t, as there 1s no dnect contact with a rigid surface, since the 
pillow prevents it from touching the wooden strips, and the soft 
yielding straps have a spring-lke effect 

The lower part of the sketch shows the barometer box DD in 
position, with the barometer shown within ıt Of course the 
cistern ıs held uppermost On account of the jarring motion of 
the ship’s screw in rough weather, it 1s desirable to locate the 
barometers well amidshup, and also have the cistern of the baro- 
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meter directed towards the stera Barometers can be placedin | instrifments to Washington for comparison with the normal 


this manner on ship board by the maker, and can be left to 
themselves for any length of time Ifthe person to whom they 
are @onsigned 1s notified of theme subsequent arrival at port, he 
can take them from their haffgings on the ship in the best pos- 
sible condition Of course this presupposes an arrangements 
with the officers of the vessel, such that the instr€ments shall be 
let entirely alone from the tıme they are mounted by the con- 
signor until they are received by te consignee 

I think this method of carrying instrumengs can be very nse- 
fully applied in improving our knowledge of the ielation of 
international barometric standards, and at a"mimimum expense , 
and I will give a brief outline of a convenient way for accom- 
phishing ıt The Deutsche Seewarte at Hamburg, and the Kew 
Observatory at Richmond (through the London Meteqrological 
Office), are in the best positions for supefvising this work, and I 
venture to express the hope thatethe matter will be seriously 
considered 

I will outline the work when carried on from London 

Let two barometers of the® best constiuction, say an Adie 
Fortin and a Wild-Fuess control barometer, be compared with 
the Kew normal during a pertod of a week or more, or long 
enough to experience cansiderdble aya 100 in the barometer 

o- 





height Then let the two barometers be mounted on one of the 
London Hamburg steamships, in the manner which I have 
described, and sent to Hamburg, where an employee of the 
Deutsche Seewarte could be despatched to take down the instru- 
ments and carry them to the Seewarte for comparison with the 
normal barometer Then the barometers could be taken by a 
messenger to Lubeck, at an expense of a few shillings, and 
mounted on a St Petersburg steamer, which would carry them 
almost to the door of the Central Physical Observatory, where 
they could be again taken in charge by a meteorologist, com- 
pared for a few days, and then again be mounted on another 
steamer bound for one of the Scandinavian poits where there 1s 
a standard barometer, and finally returned to London by one 
of the numerous regular steamships At an expense of a couple 
of pounds the barometer could be sent from St Petersburg (or 
Scandinavia) back to [Iamburg wd Stettin and Berlin, thus 
allowing Berlin to enter into theserres The barometers would 
probably have to be sent by a messenger from Berlin to Ham- 
burg, thus entailing the just mentioned expense A second 
comparison at Hamburg would be desirable, and then the 
barometers could be returned to London by sea, and again com- 
pared at Kew 

Similarly, barometers could be sent to New York for comparison 
with the sub-standard, by Adie, at the Maritime Exchange, 
although piobably the United States Weather Bureau would 
assume the expense of the three pounds necessary to carry the 
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there, and then 1eturn them to New York and put them on ship- 
board tê be returned to London 

The standard barometers of Australia India, Br&zil, and other 
countries accessible by sea can be reached from London (or 
Hamburg) ın the same way, and the comparison instruments 
can be returned to their startang point for additional verification 

My own experience in the transportation of barometers assures 
me that ship captains would gladly give their hearty co operation 
toa work of this kind, and there would be no charges for carry- 
ing the instmiments even half round the world and back again 

In offering this suggestion ıt 1s not necessary for me to give 
the details for the complete organisation of such a scheme , but 
it may be remarked that if ıt should be undertaken, the personal 
exp@rtence of those who have been over the ground should be 
utilised in making plans A single instance will serve to show 
why this 1s advisable Some yeais ago I carried two barometers 
from Hamburg to London by sea Į took the German line of 


d steamers and feund myselfanchoied ın the middle of the Thames, 


antl had to gePashore as best I could I grgatly feared that I 
should never get the barometers ashore ın a whole condition, 

as tlfere was necessitated a great deal of scrambling over lighters, 
&c , and embarkation in an unsteady row boat ın order to make 
alandmg Had I taken the English steamer, all this worry 
would have been saved Othe: sumilar instancés occurred witch 
could have been avoided by one personally familar with the 
routes to be travelled FRANK WALDO 

Princeton, New Jersey, February 20 


Motion of a Solid Body in a Viscous Liquid 


THERE 1s perhaps no branch of mathematical physics which 
has made greater progress during the last thirty-five years 
than hydrodynamics During this period numerous important 
Investigations have been published upon the motion of sold 
bodies in a f2zetzonZess hamd, upon the theory of discontinuous 
mption, upon the theory of vortex motion and vortex rings, 
upon the motion of a liquid ellipsoid under the influence of its 
own attraction, and upon waves and tides These investi- 
gations constitute an enormous increase in the knowledge 
possessed by the present generation compared with that of its 
predecessors , they have to a considerable extent exhausted the 
field of reseaich in the theory of the motion of /rectsonless 
liquids , but notwithstanding the importance of the results, the 
elegance of the methods by which many of them have been 
obtained, and the skill by which the mathematical difficulties 
have been surmounted, all the investigations referred to possess 
the defect of not accurately representing the motion of liquids 
as they occurin nature 

The reason of this discrepancy between theory and observation 
1s that the ideal substance, which 1s called a frictionless liquid, 
has no actual existence, for all liquids which occur in nature are 
viscous  Theviscosityof the mobile liquids, such as water, 
alcohol, &c , 1s a small quantity, being ın thecase of water equal 
to a tangential stress of about o14 dynes per square centimetre , 
whilst in the case of the sticky and greasy liquids, such as treacle 
and oil, itis much greater The viscosity of olive oil ıs about 
3 25 dynes per square centimetre, and is therefore about 232 
times as great as that of water 

The mathematical theory of the motion of viscous liquids was 
elaborated as long ago as 1845 by Sır G Stokes, ın a paper m 
which he showed thaf the effect of viscosity might be represented 
by certain additional terms in the equations of motion of a 
frictionless liquid, which contain as a factor a new physical 
quantity called theviscosity In a subsequent paper, published 
in 1850, he apphed the above theory to calculatethe diminution 
of the amplitude of the small oscillations of a sphere surrounded 
by water, and by means of experiments in which this quantity 
was observed, he calculated the numerical value of the viscosity 
of water, and found that it was in close agreement with the 
value found by Poiseulle from experiments on the flow of liquids 
through capillary tubes An investigation of a similar character 
was undertaken by von Helmholtz and Piotrowski about 1863, 
in which the sphere was suspended by a torsion fibre, and made 
to perform small torsional oscillations about a diameter 

Admost all calculations relating to small oscillations proceed 
upon the basis that the squares and products of quantities, upon 
which the disturbed motion depends, may be neglected Thisin- 
troduces a great simplification into the work, and enables a variety 


| of problems, which would otherwise be exceedingly intractable, 
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to be solved by fairly simple methods There ıs, however, 
another class of problems of great practical importance, ın which 
it 1s notallowable to neglect these quadratic terms, and tewards 
the solution of such problems theory has as yet made little 
* progress b © 
When a sphere 1s constrained to move along a horizontal 
straight line, but 1s otherwise free, it 1s well known that if the 
surrounding liquid ıs supposed to be frictionless, its only effect 
is to increase the inertia of the sphere by half the mass of the 
iquid displaced The sphere accordingly requires a larger 
impulsive force to start ıt than 1f the liquid were gbsent, but 
when once started ıt continues to move with its velocity of pro- 
jection But when the sphere is surrounded by an actual 
liquid, its velocity gradually diminishes until it ultimately comes 
to rest, and this fact shows very forcibly the necessity of takeng 
the viscosity of the hquid into account in problems of this cha- 
racter I obtamed a few yeais ago a mathematical solution, 
which shows that this effect must necessarily be produced by a 
vescous liquid, but the solutfon 1s an imperfect opd? as mathe- 
matical diffitulties compelled me to disregard the quadrattc 
terms ° 
It 1s always a great advantage when the solution of a mathe- 
matical problem can be made to depend upona szag/e function 
which satisfies a partial differential equation and certain boundary 
conditions This,is always the case when a solid of revolution 
moves along its axis in a viscous liquid which 1s imitially at rest, 
or has an independent motion which 1s symmetrical with respect 
totheaxis In this particular class of problems, the motion can 
be expressed by means of Stokes’s current function 1n the follow- 
ing manner —Let z be measured along, and y perpendicularly 
tothe fixed straight lne with which the axis coincides during 
the motion; let w and v Le the velocities of the liquid in these 
directions, then — 


_ _idb rap 
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and y 1s the kimematic coefficient of viscosity 

So far as lam aware, no senous attempt has been made to 
obtain a solution of this equation in a suitable form, even when 
the solid 1s a sphere The equation 1s well worthy of the 
attentive consideration of mathematicians , and although it isan 
intiactable one, it must be recollected that a general solution is 
not required, but only a particular one which is suitable in the 
case ofa sphere It will be quite time enough to consider the 
possibility of obtaining solutions of a more general character, 
when the appropriate one in the case of a sphere has been dis- 
covered itis also important to recollecé that in most problems 
which are of practical interest, v 1s a small quantity (about o14 
in CGS units for water), and consequently an approximate 
solution in which » 1s supposed to be small would meet the 
exigences of the case 

When a solid body is moving through a liquid, one of the 
boundary conditions 1s that the normal velocity of the solid 
must be equal to the component along the normal of the velocity 
of the liquid in contact with it Ifthe liquid ıs frictionless, this 
condition 1s the only one which has to be*satisfied , but when 
the liquid 1s viscous, a further question arises as to the law which 
expresses the effect of the tangential stress exerted by the liquid 
upon the solid When the motion is very slow (as in the case 
of problems relating to small oscillations) the experimental 
evidence ıs ın favour of the hypothesis of zo sapeng, but when 
the velocity 1s considerable, the experimental evidence 1s not so 
satisfactory The partial slipping which takes place under these 
circumstances must depend partly upon the nature of the hquid, 
and partly upon that of the surface in contact with it, and the 
tangential stress to which ıt gives rise 1s probably appioximately 
proportional to the square of the relative velocity 

When the motion is symmetitcal with respect to an axis, 
the stresses due to viscosity can be calculated as soon as the 
value of y is known, the resistance which the liquid exert? on 
the solid can be found, and theequation of motion written down 
and integrated This process ts, however, an exceedingly tedious 
one, butit can always be dispensed with ın the case of a single 
solid by employing the principle of momentum When the 
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motion is not symmetrical with r1€spect to an axis, ıt cannot be 
expressed in terms of  ,ebut if the velocities of the liquid can 
be found from the hydrodynamical equations, the components of 
the lineal and angular momentaof the liquid can be calculated, 
and by applying the principle of momentum to the compound 
system composed of the solid and the surrounding liquid, the 
equations of motion of the former can be obtained Since the 
momentum of the system 1s obviously a function of the six co- 
ordinategpf the solid, this pimeple furnishes a sufficient number 
of equations for the getermination of the motion 
When there 1g more than one solid, the principle of momentum 
1s insufficient to determine the motion , but 1f the velocities of 
the liquid in the neighbourhood of each solid could be found, 
the force and couple constituents of the resistance could be 
calculated, and the eguations of motion of each solid written 
down Lagrange’s equ&tions in their ordinary form cannot be 
employed, as viscous motion®involves a conversion of energy 
into heat, but problems which can be solved by an indirect 
pephod can ysually be solved by g direct one, and I feel con- 
dent that equations analogous to Lagrange’s equations exist, 
or means of which the motion of a number of solids in a viscous 
liquid can be found without going through the above-mentioned 
process A form of Lag ’s equations has already been dıs- 
covered, which 1s applicable Wisen the viscous forces depend 
upon a dissipation function which 1s expressible as a homogeneous 
quadratic function of the velocities, and the circumstance that 
a dissipation function also exists in the hydrodynamical theory, 
although it 1s expressed ın a different form, furnishes additional 
grounds for believing ın the existence of equations of this cha- 
racter The discovery of such equations would constitute an 
important advance im the theory of viscous liquids 
A B BASSET 





SCIENCE IN THE PUBLIC SCHOOLS AND 
IN THE SCIENTIFIC BRANCHES OF THE 


ARMY à 
OS Fiiday last Mı Campbell Bannerman received a 

deputation on this subject ın his room in the House 
of Commons There were present Sn Henry Roscoe, 
the Head Master of Rugby Schpol, the Principal of 
Cheltenham College, the Head Mastei of Clifton College, 
Sir B Samuelson, Prof Jelf, and Mr Shenstone Lord 
Playfair, Sir John Lubbock, and Sir Hen1y Howorth 
would also have been present, but they were prevented by 
other engagements The following ıs a brief account of 
the proceedings — 


Sir Henry Roscoe, ın intraducing the deputation, said that 
he had introduced a deputation on this subject to Mr Stanhope 
about five years ago, and that if the suggestions then made had 
been adopted the present deputation would not have been 
necessary After some remarks which showed the injustice of 
the present system to the more scientific lads, he pointed out 
several methods by which this injustice might be removed 

The Head Master of Rugby, Dr Percival, expressed his 
strong feeling of the importance of the subject alike to the 
service, the cadets, and the schools, and said he wished to see 
both modern languages and science duly encouraged, he 
thought they might both be made compulsory, as he believed 
that early education should rest on a wide basis, and that 
specialising should only be encouraged later Alluding to the 
work in science done at the Royal Military Academy, Dr 
Percival mentioned that he knew of one cadet who, owing 
to the absence of any higher teaching there at the earlier 
stages, was lately learning science which he, the cadet, was 
well fitted to teach 

The Principal of Cheltenham College, Mr James, confessed 
that his own interests and convictions on educational matters 
were those of a linguist rather than those of a man of scence , 
but practical experience showed him that the present system 
told most unfairly against scientific boys who entered Woolwich , 
science was being gradually edged out Many other head 
masters of public schools felt with the deputation He thought 
also that the present system tended to the disadvantage of the 
smaller schools, where science was often exceedingly well 
taught He hoped that in making any changes the authouities 
would be careful to consider the interests of linguistic boys, and 
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would not add to the number of subjects taken up at entrance, 
for boys were already overburdened in their preparation 

The Head Master of Clifton College, Mr Glazebgook, said 
that this was a question on which the public schools had a strong 
clam to be heard, since an ‘Increasing number of boys passed 
direct from them to Woolwich—the proportion last July being, 
about four-fifths of all the candidates But the@lscouragement 
of science was not so serious to the great schools as to the 
smaller and less expensive schoojs, where as a rule sgence 1s 
well taught, but not German He thought it undesirable that 
these latter should be debarred from competition It was not 
only by the assignment of maiks that scfence was now dis- 
couraged, but also by the system of mstruction Boys who 
went up to Woolwich tolerably proficient in chemistry were put 
back to the elements, and at the end of their’ first ygar knew 
less than when theyentered Such boy#wére nagurally inclined 
to complain that science at Woolwich was a farce, and to urge 
their friends at school to take up another subject which was 
treated more seriously 

Further remarks were mde by Sir B  Sanfielson, who 
especially advocated the encouragement of all types of boys from 
the public schools, by Prof Jelf, and by Mr Shenstone State- 
ments were made by the Director-Gengggl of Military Education 
and the Inspector-General of rons » the latter officer 
emphasised. the importance of German and of electricity, and said 
many cadets were markedly deficient in the latter subjects when 
they left Woolwich In concluding, Mr Campbell-Bannerman 
expressed his obligation to the deputation, and his sense fof the 
importance of the matter brought unde: his notice, which}would 
have his most careful attention 


It will be seen from this report that the position of 
cadets of scientific ability atthe Royal Military Academy 
18, as we pointed out some time ago, far from satisfactory, 
and that this view is now not only held by men of science 
but also by many head masters and by distinguished 
members of the military profession, who on this and on 
other occasions recently have spoken clearly on the sub- 
tect ° 

The main defects of the present system seem to be — 
(1) That science and German, two subjects which ought 
to go hand m hand ın the early education of officers of 
the scientific branches, are at present brought inte dis- 
tinct conflict , (2) that ın effect so great a bonus ts given 
to German ın the course of work at the Royal Military 
Academy as to be likely very soon to drive science out 
of the entrance examination, and to a corresponding 
extent out of the public schools, (3) that the standard 
of work of the cadets in science, and particularly in 
electricity when they leave the Royal Military Academy, 
1s lower than it ought to be ın very many cases 

Of these defects the last, which is doubtless largely 
the outcome of the first two, 1s probably the most :mport- 
ant, and it will never be remedied so long as the authori- 
ties cling to the idea that a sufficient knowledge of 
several branches of science can be given to the cadets, 
even when they are quite new to such studies, in the 
moderate amount of time that can be spared for them 
during the comparatively brief course of work at the 
Royal Military Academy That this idea is wrong we 
have pointed out again and again If those who are 
responsible for the RR of the cadets at Woolwich 
really desire that the cadets shall attain to a higher stan- 
dard ın science, they must not only encourage the admis- 
sion of lads of scientific ability, but they must either set 
apart much more time to such work at the Academy, and 
give opportunities for, and more encouragement to, 
advanced work on the part of those who take up the 
subject, and do well in it at the entrance examination, 
or, if the giving of more time to science at the Royal 
Military Academy ıs impracticable, as 1s very possibly 
the case, they must so alter the conditions of the entrance 
examination as to secure that the cadets shall learn their 
elementary chemistry and heat at school, and be able to 
devote their science work at Woolwich wholly to elec- 
tricity, which 1s technically of such great importance to 
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thenf, but to which at present they can only givea portion 
of their time 

By Going this the authorities of the Academy will not 
only advance the interests of the gervice, tlfey will also 
avoid that discouragement of the more scientific cadets 
and of the teaching of science in schools which is ad- 
muittedly a result of the pfesent system as a whole 

In conclusion, we would urge strongly what was pointed 
out by Sir Henry Roscoe on Friday, that it 1s not merely 
scientific knowledge but scientific ability which 1s wanted, 
and that it 1s only by giving due weight to science at the 
entrance examination and afterwards that this can be 
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CLIMBING PLANTS? i 


« “THIS forgs the fourth part of A F W Schimper’s 


“ Botanische Mittheilungen aus den Tiopen,” and 
lis devoted to the description and illustration of the 
various adaptations for climbing exhibited by native 
Brazihan plants observed on the spot Following 
Darwin, the author distinguishes four different classes 
of climbing plants, accoiding to the manner in which 
they climb, but his four classes are not quite the same 
Darwin divided them into those having stems which 
twine spirally round a support, those which climb by 
means of irritable organs, those which climb by means 
of hooks, and those which climb by means of roots 
Darwin’s investigations, 1t will be remembered, were 
chiefly directed to the elucidation of the phenomena 
exhibited by twiners, and such plants as climb by means 
of tendrils Schenck treats mn a general way of all foure 
classes of climbers , and his work 1s more in the nature 
of a text-book than an account of experimental 1esearch 
He divides climbing plants into Spreizkhmmer, Wurzel- 
kletterer, Windepflanzen, and Rankenpflanzen, corre- 
sponding nearly to the hook, root, twining, and tendril 
climbers of Darwin and others But the Spreizklim- 
mer include all chmbing plants that neither twine nor 
possess either irritable clumbing organs or clinging roots, 
whether armed or unarmed Thus the least organised of 
climbing plants are those having weak, slender, rampant 
stems and bianches which grow up among other plants 
and rest upon them without any other means of sup- 
port, whilst the most perfectly developed climbing 
plants are those provided with highly sensitive nutating 
tendrils, such as the Cucurbitacez and the Passifloraceze 
It ıs difficult to fing an exact English equivalent for 
“ Spreizklimmer,” but “incumbent chmbers” might be 
employed to designate this class Twiners revolve with 
the sun, as the hop (Humulus Lupulus), oi against the 
sun, as the scarlet-runner bean (Phaseolus vulgaris), 
but Schenck agrees with Darwin and othe: observers 
that they are not sensible to contact It 1s only the plants 
classed as tendril-climbers that exhibit this property, 
and this uritability 1s developed both in caulomes and in 
phyllomes—-that 1s'n branches and ın leaves, more or less 
modified for the pmpose In England there are only 
three woody climbeis, namely the ivy, a root-climber, 
the honeysuckle, a twiner, and Clematzs vitalba, a leaf- 
stalk climber, but ın Brazil, and ım other tropical 
countries, they are exceedingly numerous, and present a 
great variety of adaptations to this end Dr Schenck, 
however, does not confine himself to Brazihan forms 
He briefly reviews all the types that have come under his 
observation Plants climbing by means of tendrils (irri- 
table organs), conceived in the widest sense, are 
classified according to the organs, or parts of the 
organs, by means of which they chmb First he 
takes the leaf-climbers, which chmb by means of, 
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sensitive revolving leaflets (Fumar:a), by the petioles 
(Clematis and Tropeolum), by the tips of the deaves 
{Tillandsza and Flaggliarza) Then come the leaf-ten- 
dril climbers proper, such as Pesum sativum and Cobæa 
scandens But the almost peculiarly tropical branch- 
climbers, plants climbing by means of modified caulqnes 
(branches or inflorescences), present the most singular 
forms Dr Schenck divides them into branch-climbers 
proper, which have elongated naked or leafy revolving 
branches clasping the branches of other plants, hook- 
climbers, which develop hook or claw-like supports , 
“ watch-spring ” climbers and thread-climbers The 
grape-vine and passion-flower are classed under the last 
The climbing organs of the “ watch-spring” type are very 
cyrious They are naked, attenuated branches, which 
roll up in one plane, forming a loose elastic spiral, be- 
tween the coils of which the support 1s caughte The spiralg 
usually thicken only at the point of contact, thereby 
effecting a firm hold of the support Dr Schenck does 
not enter deeply into the anatomy of climbing organs, 
though he states that differentiation of the tissues of 
sensitive organs only takes place after contact The 
plates are all dévoted to the illustration of the external 
morphology of climbing organs A systematic list of 
genera containing climbing species ts given, and there 1s 
also a chapter on the geographical distribution of climb- 
ing plants W BOTLING HEMSLEY 





CLAPHAM JUNCTION AND PADDINGTON 
RAILWAY 


e 
THE statement that appeared in the press towards the 
end of last week, that the promoters of this railway 
had apphed to the committee who rejected the bill for 
permission to bring the subject again before the House 
of Commons did not represent the fact What really 
occurred may be gathered fiom the following extract 
from the Tzmes of Saturday, the 25th inst — 

Tt had been the intention of the promoters of the 
Clapham and Paddington Railway Bill to ask the com- 
mittee, presided over by Sir J Kennaway, to grant pei- 
mission to have the bill recommutted, in order to meet 
the objections as to electric traction raised by the Royal 
College of Science and the City and Guilds Institute 
After a private consultation with the chairman, ıt has 
been decided that the public application to this effect 
should not be made until some artangement has been 
come to with the authorities of these institutions in the 
Exhibition Road, and until steps had been taken to find 
out whether they would agree to the substitution of cable 
for electric traction on that portion of the line coming 
within the radius of the scientific colleges a 

Even the preceding corrected statement rather repre- 
sents the aspect which the promoters would hke the 
matter to assume than the strict truth® For as a matter 
of fact ıt has been pointed out first that the passage 
of the electric locomotives and the train of iron- 
framed carriages running nearly due north and south 
within some 40 feet of magnetometers would stop all 
work, even if the motive power were a cable , secondly, 
that the vibration caused by the quick moving trains and 
by the slapping cable would be ruinous , and lastly, that 
no one but an over-sanguine company promoter would 
imagine that an electric railway with a fragment worked 
by cable in the middle would be a lasting arrangement 
Let but the bill pass, and within six months after the 
ralway was open an interesting collection of broken 
„cables would be on exhibition in the Houses of Partia- 
ment It is amazing that the question of the shifting of 
the route of the proposed railway a few hundred yards to 
the east or west of Exhibition Road seems to be altogether 
neglected 
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HONGUR has been done lately to two British men of science 
by the Academy of Sciences of thé Institute of France On 
March 6 Sir Joseph Lister was elected a Foreign Associate in 
succession to the late Sir Richard Owen, and on March 20 Sir 
Henry Roscoe was elected a Conespondent in the section of 
chemist: in succession to theflate M Abra 


THE Brazilan exeediıtion, under charge of Mr A Taylor, 
for the observation of the solar eclipse has arnved safely at 
Ceara 


a 
THE Liverpool Marse Biology Committee have recently 
appointed Mr J Henrye Vanstone, fiom Prof Howes’ 
Laboratory at the Royal College of Science, South Kensington, 





as Resident gurator of their Biological Station at Port Eun 
in the Isle of Man The important addition which has been 
made to the station during the winter, viz a two-storied tank 
and aquarium house, 1s gow finished, and will be open for use 
at Easter, when Prof ie Thompson, Prof Herdman, 
and several other biologists are going to Port Erin to work 
Nine investigators and students have already applied for 
accommodation at the station during April, and others are 
coming at later periods during the summer, so there seems 
every prospect of the institution being well used this season 


In connection with the conversazione to be held at the Royal 
College of Surgeons of England on July 5, to celebrate the 
jubilee of the Fellowship of the College, it has been decided, 
as this year 1s also the centenary of the death of John Hunter, 
to organise an exhibition of pictues, MSS , books, furniture, 
&c , connected with the great surgeon In addition to the 
articles which ùre the property of the College of Surgeons, the 
efhibition will include other relics, the loan of which has been 
kindly promised by the present possessois ‘Lhe librarian of 
the College will be pleased to give further info: mation to any 
owner of Hunterian ielics who may be Willing to lend them foi 
exhibition 


A VERY successful conversazione was held by the students of 
the Royal College of Science in the South Kensington Museum 
on lhursday, March 23 Mr C V Boys concluded the 
various entertainments by exhibitng Mr Hemy Dixon’s photo- 
graphs of spiders walking on water, Lord Rayleigh’s and his 
own photographs of bursting bubbles, and by showing his inte- 
resting experiments with soap bubbles 





THE council of the City and Guilds Institute for the Advance 
ment of Technical Education have nominated the following as 
members of the Technical Educational Board of the London 
County Council, viz —Mr Herbert Saunders, Q C , Sn Owen 
Roberts, and Dr W J. Russell, FRS 


THE Camera Club announces that the seventh annual Photo- 
graphic Conference will be held in the theatre of the Society of 
Arts on Wednesday and Thursday, April 12 and 13, under the 
presidency of Captain W de W Abney, FRS Papers will 
be read by some of the leading students of photography, and 
all photographers are invited to take part in the conference 


SomE time ago the Egyptian Government appointed a com- 
mission to examine the building in which the archzological 
collection ıs housed at Ghizeh This commission has now 
finished its investigations, and, according to the Cairo corre- 
spondent of the Temes, its report shows the condition of the 
building to be even more dangerous than ıt was known to be. 
A fire would completely destroy the building in the course of a 
few hours The Egyptian Government propose to have the 
Museum made fireproof at a probable cost of £90,000, but the 
result 1s not expected to be satisfactory A new building on a 
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more accessible site would be very mech better, but unfortun- 
ately the Egyptian Prime Minister declines to sanction the 
necessary expenditure, whigh Would be about £130,000 He 
seems to have a very iadequate conception of the extra- 
ordinary interest and rmportance of this famouscollection 


THE Gottingen Society of Scignces has recently progosed the 
following prize-subyects —For 1893 [rom Rontgen, and 
Kundt’s researches on changes in the gptical properties of 
quartz in an electrical field, there seems to be a close relation 
between the electro-optic phenomena and elastic deformations 
of that substance by electrostatic force _An°extensjpn of this 
inquiry to a large number of piezo-eléctfic crystals of various 
properties of symmetry seems de€irable, and attention should 
be given to whether the phenomena are due exclusively to the 
deformations occurrmg in tee electiic field, or abso to a dmect 
action of electrostatic forces onlight motion For 1894 Between 
the state of a hard elastic body and that of a liquid are a series® 
of intermediate states, producible tue The properties of 
these need elucidation by A oie and especially it should 
be investigated how in the case of viscous bodies the laws of 
those movements vary, which, in the case of liquids of small 
viscosity, can be used to determine internal friction Papers to 
be sent in with motto, &c, before the end of September in 
each year The prize in either case 1s about £25 


THE following are the arrangements for lectures at the Royal 
Victoria Hall during April —April 11, Principal Garnett, 
‘* Some Pioneers of Electricity,” with experiments , Aprl 18, 
Prof A C Haddon, ‘‘The Life of a Papuan Savage,” with 
lantern ilusteations taken by the lecturer in New Guinea, 
Aprl 25, Prof Hudson Beare, “The Printing Press” with 
special 1eference to newspaper work . 


Mr G P BAILEY writes to us that the meteor seen on 
Saturday, March 18, by the Dundee co1:espondent whose com- 
munication we printed, last week was observed also at Kings- 
land, Hereford Mr Bailey was informed of ıt by the observer 
on the following day From what Mr Bailey can gather, the 
meteor appeared about 6 201n a north-north-easterly direction 
When first seen it was evidently nearing the end of its flight, 
and after moving towards the north-west for about three seconds 
it was hidden by an intervening hill The trail left behind was 
visible for about twenty minutes When first seen the altitude 
would be about 30° 


THE weather during the past week has been eaceptionally 
fine in the British Islands, owing to anti-cyclonic conditions, 
which extended over the whole of western Europe During the 
first part, the day temperatures were much above the average, 
generally exceeding 60°, and even reaching 69° in the Midland 
and eastern counties, while the nights have been very cold, with 
sharp frosts on the ground, and fog was prevalent ın many parts 
in the early morning The range of temperature has conse- 
quently been very large, exceeding 40° in the twenty-four hours 
on one occasion On Sunday both solar andélunar haloes were 
visible at many stations in the south, and the anti cyclone 
partially disappeared from westein Europe , but these indications 
of disturbed conditions were only of a temporary character, 
although the barometer began to fall irregularly, The day tem- 
peratures became several degrees colder, owing to the persistence 
of easterly winds, but the readings were still high for the season 
A special characteristic of the week has been the dryness of the 
atmosphere, scarcely any rain having fallen in any part of the 
British Islands, with the exception of a quarter of an inch 
measured at Valencia Observatory on the 25th instant The 
Weekly Weather Report shows that for the first quarter of the 
present year there 1s a deficiency of rainfall in all districts, 
amounting to nearly four inches in the west of Scotland The 
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percentage of possıble sunshine for the week ended the 25th 
instant was higher in nearly all districts than any obtained in 
the month of March since sunshine recorders wérg established, 
in 1881 The duration ranged from 36 to 66 per cent ın Scot- 
land, 52 to 60 in Ireland, and 62 to 82 ın England, while in the 
Channel Islands the percentage was 91°, being a higher weekly 
value than hitherto recorded at any time of year 


THE D@utsche Seewarte has recently published part v of the 
observations made under its auspices beygnd the sea The 
stations now number siateen, of which six are in Labrador, five 
in@Afiica, one in each of the following places —Korea, Apia 
(Samoa), Brazil, Arabia, and Persia Four of the stations 
included ın this part are new, viz Tripoli, Bahburg (West 
Africa), Apia, and Campinas (Sd Paulo) The observations 
age taken théice daily, with good instiuments, antl all needful 
particulars are given about the stations, so tMat the series forms 
a véry valuable contribution to our knowledge of the meteorology 
of remote regiors 


WE have received from Mr $ B J Skeit®hly an account of 
a remarkable cold wave which passed over the southern part 
of China in January last Since the establishment of the Hong- 
hong observatory in 1884 the lowest temperature observed in 
any previous month was 40” 3, and this did not last more than 
an hour, but from January 15 to 18 inclusive the thermometer 
did not rise above 46°, and fell as low as 32° at the sea level on 
the 18th Simultaneous observations collected for 4h pm 
from other localities show that the cold wave travelled a con- 
siderable distance from the north to the south of Iiongkong? 
The readings were —Canton 37°, Hongkong 35°, Macao 36° on 
the 16th, and Haiphong 46° on the 17th The comparative 
severity of the cold ıs also shown by the following values de- 
duced from Hongkong observations for January 1884-8 — 
Mean minimum 56° 3, absolute minimum 41° 8 Dı Doberck 
repoited that neither snow nor hail was seen in Hongkong, 
but the hills appeared to be covered with snow or hoarfiost, 
and a few hundred feet above the sea level both the grass and 
branches of the trees were covered in unusually clear and trans- 
parent ice, without any appearance of crystallisation The 
Chinese, who had never seen such a sight, brought down a 
quantity and sold ıt as medicine At Macao, however, a 
quantity of soft hail fell and lay from 3 to 6 inches in depth 
where the wind had dryyfted it The effect upon vegetation a 
few hundred feet above the sea was disastrous, nearly all the 
trees seemed burnt up, and nearly the whole ot the butterflies on 
the wing were killed This was the coldest spell known to have 
occurred in China for over fifty years, and ıt was apparently due 
to a tongue of cold air being pushed below the warmer stratum 
The atmospheric circulation at the time was anticyclonic, and 
snowstorms wee reported from the noithward and eastward of 
Hongkong ? 


THE Central Physical Observatory of St Petersburg has com- 
menced fiom January last the issue of a monthly meteorological 
bulletin referring to European Russia It contains four pages 
of tabular matter, one of which includes the observations taken 
at 73 telegraphic reporting stations, aud the other three contain 
rainfall observations taken at 312 stations, all the monthly 
means being calculated according to the Gregonan calendar 
The tables are followed by a geneial discussion of the weather 
of the month, and of the various meteorological elements, and, 
lastly, a map ıs given showing the mean monthly isobars, 1s0- 
therms, and distribution of iainfall Waith the eaception of the 
preface, which Dr Wild has tianslated into German on a fly? 
leaf, the whole of the work ıs written in Russian, which, 
although one of the most methodical of modern languages, is 
not yet generally read in Westein Europe, so that the usefulness 
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ef this valuable publication 1s more restiicted than it otherwise 
would have been 


AN instrydclive record® of medical experience at Davos Platz 
1s given by Dr Spengler in For tschsitte der Krankenpflege Ut 
relates to the two and a half years from November 1887 to, May 
1890 Communication is kept up with patients after leaving, 
and the statistics give, in 177 cases, 28°8 per cent (51 cases) as 
“cured,” 14 0 pei cent as “perfectly fit for woyk,” 17 0 as 
“still ill,” and 31 6 as dead (In 17 cases, or 9 6 per cent, 
there 1s no record ) Thus, a permanent cure seems to have been 
effected in 42 8 per cent of the cases It 1s noted that most of 
the patients were subject to influenza in the epidemic of 
1889-90 Dr Spengler gives details of the treatment followed 
at Davos We note that, at the outset, till acclimatisation 1s 
completed, and the patienhas slept well one orgwo weeks, He 
lies much in the open aur, and takes little exercise Patients 
who come with fever soon lose it, and for this reason, Dr 
Spengler has found Koch's much denounced tuberculin advan- 
tageous 1m certain cases, and still makes use of it, The local 
or valley wind at Davos 1s always from the north-east, so that 
patients can enjoy the sun on the south side of the houses, and 
in this Davos has an advantage over the Engadine valley (also 
lying north-east to south-west), where the valley wind 1s from 
the south-west 


Pror Ermu THouson in the Avectsecean gives an account 
of a curtous case of the apparent attraction of closed circuits by 
an alternating magnetic pole He finds that when a disc of 
copper is brought near the pole of an electro-magnet traversed 

“by an alternatimg current it 1s at first repelled, but that if its 
diameter 1s less than that of the core of the magnet, the repulsidn 
diminishes as it gets nearer and at last becomes an attraction 

The explanation given ıs that the currents induced in the disc, 
on account of its small diameter, do not suffer as great a lag as 
when induced ın rings or discs which surround the pole, 
hence the repulsion is feeble, so that ıt is at last overpowered 
by the attraction between the induced currents and the iron of 
the core 


AT a recent meeting of the Société Francaise de Physique 
M d'Arsonval gave an account of his experiments on the 
physiological effects of electric currents of high frequency 
The currents used ranged from one-half to two amperes and were 
obtained as follows The internal coatings of two small Leyden 
jars were connected to the terminals of a large Rhumkorff coil, 
while the internal coatings were connected through a spiral of 
from fifteen to twenty turns of thick copper wire When a 
spark passes between the terminal knobs of the coul, oscillations 
are set up, and on account of the self-induction of the spiral of 
wire if the person or tissue to be expertmented on is connected 
to the two ends of this spiral 1t will be traversed by a current of 
very mgh frequency The following results were obtained — 
(1) The currents are not felt although they are of sufficient 
strength to light up a lamp requiring two amperes, when held 
between two persons who complete the circuit (2) The 
power of feeling the effects of currents of low frequency 1s 
diminished m all parts of the body traversed by these high 
frequency currents (3) Zones are formed round the electrodes 
(which consist of wet sponges) in which all sensitiveness to pain 
1s for the time being lost (4) A 1emarkable effect 1s observed 
on the nerves which regulate the size of the blood-vessels (vaso- 
motor nerves), for the vessels dilate to such an extent that in 
some cases, when an animal was subjected to the current, the 
arterial pressure fell more than a quarter of its normal value 
"M d’Aisonval mamtains that these observations show that the 
reason these currents are not felt cannot be owing to their being 
confined entirely to the skin He also suggests as the true 
explanation that the frequency 1s so high that the sensory nerves 


NO 1222, VOL. 47] 


NATURE » 





517 








are not affected, just as the auditory and visual nerves are not 
sensitive #o vibrations of certain frequencies 
Ld 
THE Royal Commission appointed to mvestigate the con- 
“lition and edugition of the blind, the deaf and dumb, &c , did 
everything tn its power to secure the best evidence that could 
be obtagned Among thoseewho brought forward facts as to 
the deaf were the well-known American authorities, Dr E M 
Gallaudet and Dr A G Bell Last year their evidence was 
printed in America, with some othe matters, in a separate 
volume, and an elaborate indea was prepared by Dr J C 
Gordon 4 This ‘index has been carefully 1evised, and has now 
been issued by the V&lta Bureau, \Vashington, the compiler 
having added to its value by’ the preparation of various “‘ notes 
and observations ” The volume may be of considerable sevice 
to*serious sifidents of the subjecte 


THE Board of Tirade Journal gives an account of 
a very interesting 1epog prepared by M P Mouillefert, P107 
fessor at the National SchooM@eignons, on the vineyards of 
Cyprus He thinks that by its situation, its broken surface, its 
general incline, rising from sea-level to an altitude of over 6000 
feet, Cyprus offers the most varied and favourable conditions 
for the cultivation of the vine This cultivation 1s, even at the 
present day, of real importance, not only fiom its area, which 
covers almost 145,090 deunums (100 deunums = 2 47 acres), 
but from the value of the produce it yields, which eaceeds 
3,500,000 francs, and affords a livelihood to over 10,000 
fammies The method of cultivation, however, and the manu- 
facture of the wine fall far short of what they should be, and 
this is owing to the ignorance and the poverty of the people 
M Mouillefey gives elaborate instructions as to the changes of 
method which he considers necessary, and expresses his belief 
that if they were adopted Cypius might become ‘the vineyard 
of Great Brita” One of his proposals 1s that a professor of 
agriculture should be appointed who,would confer with the 
villagers and gradually induce them to adopt the proper system 
of vine cultivation Meetings and exhibitions, at which piizes 
were given, would also, he thinks, be an excellent way of 
encouraging the producer to improve his method of cultivation 
and his produce 


In the current numbei of the Medite: ranean Naturalist it 1s 
noted that upwaids of 60 per cent of the earthquakes that have 
been recorded have occurred during the six colder months of the 
year—the maximum number in January and the minimum number 
mJuly These are the results of calculations for the whole area 
of the globe The calculations made for separate earthquake 
districts are said to bein full accord with them, and to show in 
some cases even a greater proportion for the cold than for the 
warm season This is especially the case in the Mediterranean 
area, where the number of shocks experienced during December, 
January, and February are to the number felt during June, July, 
and August as 5 to 2 


THE Technical Instruction Committee of the Essex County 
Council has published what it calls a ‘‘ Report and Hand- 
book ” The volume contains a most creditable 1xecord of work 
done during 1892, and ought to be of no small service to similar 
committees ın. other parts of the United Kingdom 


MESSRS GAUTHIER-VILLARS have issued the fifteenth report 
of the International Committee of Weights and Measures The 
report relates to the work done in 1891 


` 


THE fifth volume of the ‘‘CEuvres Complètes de Christian 
Huygens” has just been published It consists of correspond- 
ence carried on m 1664-65 This magnificent edition, to 
which we have repeatedly called attention, 1s beng issued by the 
Sociéte Hollandaise des Sciences 
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Messrs. J B BAILLIÈkE El FILsẹ Parts, have issued the 
first volume of a work entitled ‘¢ Éléménts de Paléantologie,” 
by Félix Bernard No fewer “than 266 figures appeaf in the 
text The same publishers have issued in their ‘* Bibliotheque 
Scientifique Contemporaine” a book on “Læ Lichens,” by 
A Acloque He deals with the anatomy, physiology, and 
morphology of the lichentc organ##m e 


. . 
Messrs GEORGE BELL AND Sons havg issued the second 
volume of Mr George Massee's “British Fungus-Flora,” a 
classified text-book of mycology The work will be completed 
1n three volumes ace k è 
. 


Pror B Koré has contnbuted*to the Journal of the College 
of Science, Imperial University, Japan (vol v part 3) a learned 
paper on the Archean formation of the Abukema Plateau e 
The paper 1s illustrated with several plates 


Messrs BAILLIERE, TINDALL w Cox have published a 
second edition of Veterinarye@aptain F Smith’s ‘* Manual of 


Veterinary Hygiene” The only important alterations in the 
book are those in the chapter on ventilation 


A VALUABLE ‘Catalogue of American Localities of 
Minerals,” by Prof E $ Dana, has been reprinted by Messrs 
John Wzley and Sons from the sixth edition of Dana’s ‘* System 
of Mineralogy ” 


THe Wagner Free Institute of Science proposes to issue a 
reprint of T A Conrad’s monograph of ‘‘ The Medial Tertiary 
Fossils of the United States,” 1f subscriptions for 150 copies can 
be obtained The onginal plates would be reproduced by a 
process of photo-engraving, and a brief mmtroductory chapter 
and a table would show the present state of the nomenclature of 
the species contamed in the work 


STARTING with an @bservation by Herz, that the cathode 
rays causing phosphorescence can pass through thin metallic 
plates, Herr Lenard has recently made some interesting experi- 
ments (described to the Berlin Academy) with an arrangement 
in which the rays from a small alummium disc (as cathode) were 
projected on a thm aluminium ‘“ window” (o 003 mm thick), 
in a thicker metal plate at the opposite end of the tube The 
lateral anode was connected to earth, and a large inductorium 
was discharged through the tube These cathode rays passed 
thiough the window, and made the air faintly luminous, with 
bluish light, brightest at the surface of the window There was 
a strong smell ofozone Phosphorescent bodies, bodies brought 
near the window, glowed, having the same colour as zz vacuo 
At about 24 mches distance the phenomenon ceased , it also 
ceased when the cathode rays were deflected with a magnet, or 
when a screen of sufficient thickness was interposed But 
owing to diffuse spread of the rays the phosphorescent action 
extended into the shadow of the opaque screen This field of 
observation beyond the window could be enclosed and evacuated, 
and the higher the vacuum, the greater was the distance at which 
phosphorescence took place, and the sharper and brighter were 
the rays—indicating (in the author’s opinion) that these cathode- 
rays are a process 1n the ether Herr Lenard tried other gases 
besides air, and found varying penetration by the rays When 
coal gas was let pass between the window and the phosphorescent 
body the latter brightened When the fiell of observation 
(enclosed) was filled with hydrogen at atmospheric pressure, the 
phosphorescence extended thrice as far as in air at the same 
pressure (viz to about 8 mches) Oxygen and carbonic acid 
were less penetrable than air ‘‘One may say that hydrogen 
molecules cause less turbidity in the ether than those of oxygen, 
and the latte: less than those of carbonic acid ” 
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Nores from the Marme Biological Station, Plymouth — 
Last week’s captures include the Nemertine Leseus marinus 
(=/ongissomus) and the long spined seagurchin ( Zahenzs acutus) 
In the floating fauna the principal change has consisted in a 
great reduction in the numbers of Echinoderm larvee and ın the 
gradħal disappearance of Aurela-ephyræ, as well as ın the ap- 
pearance of numbers of Arachnactis (larva of the Actinran Cere- , 
anthus), of the Leptomedusa Dene pellucida (Claus, non 
Haeckel), 2nd of a few Porcellana larvæ In addition to these, 
small Obe/za medusæ and the Appendicularian Orkopleu a drowa 
have been abundant, and young Ctenophores and Planarians 
hav® been occasionally present The Hydroid Zudendi rum 
ramosum, the Nemertine Amphiporus pulcher, and the crab 
Portunus arcuatus are now breeding ‘ 





“THE addtttens to the Zoological Society’s Gardens during the 
past week include a Mozambique Monkey (Cercopithecus pygery- 
thus 9) from Zanzibar, presented by Mi C. E Reynolds, a 
Macaque Monkey (Macacus cynomolgus) from India, presented 
by Mr J W Jones, a Coypu (Myopotamus coypus) from South 
America, presented by Mr Arthur Hunt, double-banded 
Sand Grouse (7¥erocles bicinctus) from Senegal, presented by 
Mr H H Sharland, F ZS , three Common Peafowls (Pavo 
cristatus, 8 Q) from India, presented by Mr W Murphy 
Grimshawe , ten Fishes (G:radınus guppy) from Trinidad, 
presented by the Marquis of Hamilton, a Hawfinch (Cocco- 
thraustes oulgass), four Bramblings (frengella montifringilla) 
British, purchased , a Hog Deer (Cervus porcinus) born in the 
Gardens 








OUR ASTRONOMICAL COLUMN 


Comet Hormes (1892 III )—Prof Keeler, in speaking of 
the hypothesis that this comet has been produced by a collision 
between two asteroids, says that the character of the spectrum 
has httle to support this view He accounts for the brightenmg 
on January 16 by supposing that an imcrease ın the number of 
reflecting particles in the space surrounding the comet took place, 
ze by an increase of density, which might result fiom a con- 
traction following the previously observed expansion of the 
comet, or, which is more in accordance with the observations, 
from fresh emanations from the nucleus (Astronomy and Asti o- 
phystes for March) 

Apropos of the same hypothesis, Prof C A Young queries 
whether, 1f the asteroids were formed by a series of “ explosions,” 
breaking up first the original planet and afterwards the pieces 
from it, this might fot be an event of that sort—an eruption 
from an asteroid We continue the ephemeris for the week — 





12h Paris Mean Time 
1893 RA (app) Decl (app ) 
hom s o 1 u 
March 30 3 20 487 +36 7 2 
I 22 387 9 44 
April or 24 289 12 25 
2 . 26 19 2 I5 5 
3 28 97 17 44 
4 30 03 20 22 
5 3r 511 22 58 
6 3 33 420 36 25 33 


WOLSINGHAM OBSERVATORY, Circular No 34 —The star 
Es-Bırm 180 6h 15 5m + 47° 43' was found to be 10 5 March 
20 and ıs variable On March 18, a red III Type star, 8 5 
mag was seen at 3h 235m + 58° rr and may be variable 
Notin DM Places for 1900 


JUPITER AND HIS SATELLITES —-Writing from Arequipa, 
Peru Prof Pickermg communicates to Astronomy and Astro 
Papaes for March an account of the very valuable and ımportant 
observations that he made duiing the past favomable opposi- 
tion of the planet Jupiter A minute study of the planet's 
surface gave him the impression that his surface consists of a 
‘uniform white mass of cloud,” over which 1s stretched a 

| gauzy and thin veil “fof a brown material, resembling in struc- 
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ture our cirrus clouds Where this veil occurs in denser m@sses 
there are the belts, and the phenomena of white spots 1s nothing 
less than holes m this veil itself exposing the uniform®white 
layer below «During thgs period of observation the great red 
spot was exfremely famt and seemed to belong to the white 
portion beneath, being apparently seen through a hole ın the 
gauzy structure Since October 8 last, when Prof Pickegng 
commenced a series of measures with the 13-inch telescope of 
«the diameters of the satellites, some most interesting results 
have been forthcommg It was on that day also that he ob- 
served one of these small bodies fiist as an elliptical #gure, and 
then afterwards as a circular one, and later he had the good 
fortune to watch and observe the disc as 1t gradually began to 
assume the elliptical farm After this observation ıt was found 
that the other three satellites had at some time been reporfed 
as representing an elliptical disc, the shortening taking place 
equatorially, thus they would seem to revolve about their minor 
axes To make quite sure, that this was the case 
result of some optical delusion, Prof Pickering saems to have 

instituted various experiments, but the elongation, as he says? 

‘t nevertheless remained persistent in the same direction ” The 

first satellite then is a prolate ellipsoid revolving about one’ of 
its minor axes in a period of 13h 3m, while the other three 

assume at regular intervals the form of ellipses, these periodic 

changes being produced by the rotation upon their axes 

‘With respect to the second satellite, the shape of which, by 

the way, 1s put down as that of an ellipsoid of three unequal 

axes revolving about the middle one, and whose period of 
rotation is 4th 24m, a curious observation was made in 

December last Just about the time of occultation, the equa- 

‘torial diameter being ‘‘decidedly shortened,” the satellite 

retained its shape until almost in contact with the limb, when 

suddenly “the major axis of its ellipse changed its position 

angle through thirty degrees, becoming parallel to the limb of 
the planet” With regard to the other two satellites 

PYof Pickering mentions many new facts relating to colour, size, 

rotation, &c , too numerous to refer to here, but we may say, 
that he has been led to the conclusion that all the four satellites 

are nothing more than condensed swarms of metorites, like 

Saturn’s ring In the case of each satellite he gives an ephemeris 

which imdicates the time at which each presents its maximum 

elliptical phase 


THE HORIZONTAL PENDULUM —In a volume of 216 pages 
entitled ‘Das Horizontal Pendel und seme Anwendung zur 
Beobachtung der absoluten und relativen Richtungs- Aen- 
derungen der Lothlnie,” Dr E von Rebeur-Paschwitz brings 
together all his observations made ım the years 1889-92 at the 
observatories at Wilhelmshaven and Potsdam, and also in 
Puerto Orotava on Teneriffe Besides containing a long dis- 
cussion on the observations themselves, a very useful collection 
with short notes of the literature on this subject 1s added The 
pendulum, which was of an isoceles triangle shape, carried a 
small mirror at the middle part of the shértest side, the move- 
ments of which were photographically recorded with the help of 
sensitised paper and an oil lamp In addition to numerous 
seismical appearances, three distinct periodic pulsations were 
recorded ‘The first he says 1s with great probability due to 
the different positions of the moon, and after supplying the 
terms contaming lunar factors he finds a close agreement 
between the observed and calculated values—the observations 
indicating the existence of a tide with a coefficient of o” or 
With regard to the daily period, he finds that these movements 
are by no means local, but quite general over the earth’s sur- 
face, the real cause of these motions do not seem to have been 
fully brought home, as the magnitudes of the amplitudes seemed 
to differ considerably locally, but in a note Dr Paschwitz 
mentions that the action of the moon on the daily period 1s in 
all cases of great importance The third and last movement, 
chat of the motion of the zero-pomt, seems to be totally de- 
pendent on meteorological conditions 


THE RISING AND SETTINGS or STARS —At the present 
jay there are many who are interested ın the calculation of star 
laces, times of rising of stars, &c, for times very remote, 
such as, for instance, 1n the solution of such problems that have 
arisen with regard to the orientation of temples, occultation 
2shpses, &c Where we now use the meridian, our early 
iuncestors adopted the horizon, and it was to this plane that 
hey 1eferred many of their astronomical measurements The 
iehacal rising and setting, and the cosmical rising and setting 
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are only some of the expression$ that were in use to define 
-dufferent relations between heavenly Kodies and the horizon at 
a given time, ånd only quite recently has the importance of 
such terfhs as these been pointed o In a late publication of 
the Astronomeschen Gesellschaft, Bd xx Dr Walter F Wislicenus 
bas worked out a set of tables for the computation of the yearly 
risings and settnfks of stars, and the special problems which can 
more easily with their help be solved may be stated as (1) 
Given ¢,@, @, 5 the latitude, ola@liquity of ecliptic and coordinates 
of a certan star foret ceitain year to find the longitude of the 
sun at the time of fhe heliacal msing (2) Given 4, e, for a 
certain date, and A for the heliacal rising of an unknown star to 
finda and (3) Given e, a, ð, for a certain date and also the 
value of A at the tyme of the heliacal rising to find ¢ the place of 
observation Ps 


2 
~ — e 


GEOGRAPHICAL NOTES 


. e 
FRENCH exploration towards Lake Chad ıs being carried on 
steadily and successfully The latest results have been obtained 





‘by M Maistre, who set out from the Mobangi ın July, 1892, 


traversed the south of Begirm: through the Shar: valley, and 
entered Adamawa by a route r before traversed by Euro- 
peans, ultimately descending the Niger, where the eapedition 
reached Akassa on Maich 25 The health of the expedition 
was good, and ın the earlier part of their work friendly 1elations 
were kept up with the natives In Adamawa, however, there 
were hostile encounters 


Mr MACKINDER concluded his course of educational lectures 
for the Royal Geographical Society last week by a masterly 
discussion of some of the geographical aspects of British history 
The effect of the position of the British Isles on their history 
was stunmarised concisely in the statement that Britain stands 
out of the continental world, yet looks into ıt through its south- 
east window, and looks not merely into the world, but mto the 
great historic avenue of the world’s life Naturally, therefore, 
the centre of Bmtain’s national and commercial hfe has been 
dragyn eccéntrically to the south-east corner This accounts for 
the imevitable position of London The configuration of the 
country, with its natural zones of highlands and lowlands, led 
with equal clearness to the distribution of peoples and inter- 
ests, which caused the historte opposition of England and 
Scotland 


Mr AND Mrs THEODORE BENT, after some delay at Massowa, 
on account of tribal wars, reached Adowa on the way to Aksum 
in the middle of February At Adowa there are Himyaritic 
ruins of some importance, which Mr Bent proposes to study 
before going on to Aksum, where he hopes to have several weeks 
of active archeological research 


IN a recent report on the triangulation of the north-west por- 
tion of South Austraha, published by the Government of that 
colony, the work of the surveyors during the last few years 1s 
briefly summansed From 1888 to 1890 16,000 square miles 
were surveyed in the form of a belt, about fifty miles wide, 
stretching from the Anthony Range to the western boundary of 
the province, a distance of 320 miles Up to the end of the 
1892 season 11,300 square miles of additional land were sur- 
veyed The work in many places was extremely arduous on 
account of want of water, a supply for the camels having some- 
times to be carried for more than forty miles, and for more than 
a year no rain whatever fell 








THE INSTITUTION OF NAVAL 
ARCHITECTS 


THE annual spring meeting of this Institution was held last 

week in the hall of the Society of Arts on Wednesday, 
Thursday, and Friday, March 22, 23, and 24 There was a fan 
number of papers on the agenda, of which the following 1s a 
list — 

On the present position of the cruiser m warfare, by Rear- 
Admiral S Long Merchant cruisers consideied with reference 
to the policy of maintaming a reserve of vessels by annual sub- 
ventions to shipowners, by Lord Brassey Some considerations 
relating to the strength of bulkheads, by Dr F Elgar On the 
measurement of wake currents, by George A Calvert On the 
new <Afonasieff’s formule for solving approximately varous 
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problems connected with the propulsion of ships, by Captain 
E E Goulaeff, Imperiab Russian Nav? Some experiments one 
the transmission of heat through tube-plates,*by A 
Durston, Engmeer in-Chie® of*the Navy Some notes on the 
testing of boilers, by J T Milton, Chief Enginee: Surveyor, 
Lloyd's Registry of Shipping On an appaiatys for measurify 
and registering the vibrations of steamers, by Herr E Otto 
Schlick On the repairs of injuries to the hulls of vessels by 
collisions, stranding, and explo@ons, by Captain J® Kiddle, 
RN On approximate curves of stabilityeby W Hok ‘Some 
experiments with the engines ofthe ss Japagh, by John Inglis 
On the cyclogram, or clock face diagram, of the sequence of 
pressures in multt-cylinder engines, by F Edwards 

Admiral Long’s paper was the first taken, and was a useful 
contribution to a subject which 1s more ef a militafy than an 
engineering or constructive interest ord Br&ssey’s paper, on 
the other hand, 1s chiefly of interest to the shipowner from a 
commercial point of view, although a very wide imperial matter 
is encompassed within the gcope of the paper eLord Brassey 
matntains that this country cannot maintain her supremacy in 


first-class ocean lmers of high speed, and carrying small, 


quantities of caigo, in face of the foreign competition sup- 
ported by state subsidies Oy, owf? post office contubution 
for cairying mals 1s insufffef€nt for the purpose of enabling 
British shipowners to compete with those of foreign states In 
the humbler class of ocean cargo steamers we can hold our own, 
as proved by the figures quoted [he matter ıs well worthy of 
the attention of statesmen Admiral Long’s and Lord Brassey’s 
papers were discussed together, and occupied the whole of the 
Wednesday moinming sitting 

On the Thursday, the second day of the meeting, a paper 
by Dr Elgai was the first on the list, and is the outcome 
of some remarks made by the author in a speech during the 
discussion of Mr Martell’s paper of last year upon a gimilar 
subject Dr Elgar refers to the report of the Board of Trade 
Committee upon the spacing and construction of water-tight 
bulkheads in ships, saying that this report raises broadly and 
pointedly the question of how the strength ofa large area of 
perfectly flat thin steel platmg, which 1s supported at the eqges 
and subjected to normal pressure, may be determined by caleu- 
lation This, the autho: says, 1s the simplest form of the ques- 
tron thus raised In applying tt to the case of a ship’s bulkhead 
we require to deal wyth a continuous area of plating whose 
thickness 1s uniform, but with an area made of separate plates 
of varying thickness, and connected with itveted joints, which 
has stiffening bars riveted acioss in parallel lines at equal dis- 
tances apart Dr Elgar pointed out that what 1s required 1s 
further experimental data upon which to base a theory of use to 
ship-des gners in determining these points In the discussion 
which fcllowed Dr W H White, the Director of Naval Con- 
struction, and assistant controller, supported the author’s con- 
tention, as also did Mr Martell, the chief surveyor of Lloyd's, 
and Mr Bryan, of Cambridge. The two former, who, it 1s 
needless to state, are imfluential members of council, advo- 
cated that a research committee should be formed for the pur- 
pose of investigating the matter and accumulating experimental 
data Sır Edward Harland, who was chairman of the Board of 
Trade Committee before referred to, opposed this suggestion 
on the ground that the Board of Trade Committee had 
made experiments sufficient for the purpose, and until those 
experiments had been proved to be defective he thought that 
any further sums spent would be largely wasted We do not 
think the meeting was in accoidance with Su Edward’s views 
As Dr White poimted out, the experiments made under the 
supervision of Sir Edward Harland were more of the nature of 
experiments on indtvidual girders, rather than on plated sur- 
faces, supported by stiffeners, the stiffeners being treated as 
the girders As Mr Bryan said, what ship-butlders really 
want 1s a rule based on scientific investigation by which they 
can be guided in cases where there is not absolute experimental 
data We quite agree with Mr Bryan that this subject wants 
to be lifted out of the region of empiricism which has always 
surrounded ıt There ıs, however, not much prospect of the 
committee of the Institution being formed, not on account of its 
being unnecessary, but because there are not sufficient funds at 
the disposal of the Institution Dr White was anxious that 
the members should be asked to express formal appioval of the 
step to be taken 1n carrying out this mvestigation, in order to 
strengthen the hands of the council! We think, however, that 
no strengthening of this nature is requisite, for, if we mistake 
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having disginguished himself at Cambridge 


ealso affected the stream lines 
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not, such work as this 1s directly within the scope of the 
Institytion, as set forth by the original design upon which it 1s 
based ! 

Lord Brassey, who occupied theechair, adfised that the . 
council should memonialise the Board of Trade ‘in order that 
the Government might take the matter up No doubt 1f sucha 
stew be taken, a committee will be formed, and those members 
who have taken a prominent position in the discussion of these 
matters would no doubt be willing to act—in fact they could not* , 
very well refuse It is to be hoped also that Mr Bryan, 
although “not a member of the Institution, will be meluded 
in the hst It ıs very desirable that practical consideration 
should be kept stitctly ın view ın such a matter as this, but in 
order to be practical, the investigationeshould be based on a 
scientific foundation There are several naval architects who are 
mathematicians in the best sense of the word Mr Bryan 1s, 
however, a mathematician first, and that of a very high order, 
His grasp of me- 
eee subgects has also proved considerable, as evidenced by 
the ouginal work done at the Cambridge, Philosophical and 
hig contributions to the British Association His paper on 
the buckling of the thin plate will be remembered in this con- 
nection, and since then he has turned his attention to a study of 
the buckling of plates Hais melusion in the committee would be 
a guarantee that any expe1tments made would*include the Whole 
subject and not be simply girder tests 

Mr Calvert has take up a very interesting subject for inves- 
tigation The measurement of a steamer’s wake 1s a problem 
that has been looked on by many as practically msoluble, but 
Mr Calvert has attacked ıt in a practical and philosophical 
manner He has towed a large vessel, 260 feet in length, 
measuring the velocity of the wake by means of towing logs 
This vessel was towed from Holyhead to Liverpool Unfortu- 
nately the experiment was not so successful as might have been 
hoped The speed of the vessel varied during the voyage and 
the logs only showed the average The action of the rudd®r 
There were othe: sources of 
error ‘The author therefore was reduced to model experiments, 
the vessel he used was 284 feet long, and 3 66 feet draught 
Across the stern was fitted a framework upon which several fine 
vertical wires were stretched, extending from the deck to some 
distance below the keel, each of these wires, and the apparatus 
connected withit, being exactly simular to its neighbous Upon 
the wires at the level at which the weight measurement was 
required a horizontal tube, 4 inch internal diameter, was carried 
by a universal joint near its forward open end Theend of 
this tube was ın communication with another tube, closed at its 
upper and lower ends, and hung by trunnions to one end of a 
weighted lever One of the trunmons being hollow formed a 
connection through the rubber tube to the under side of a gauge 
glass mside the model, so that through this system of jomted 
tubes there was free communication between the gauge glass and 
the water outside. @n the after end ofthe tube four thin radial 
feathers were fixed, and as the weight of that end of the 
system of tubes was accurately balanced by a lever, the hori- 
zontal tube necessarily assumed a position parallel to the direc- 
tion of any current in which it might be placed, and its open 
forward end was consequently always presented normally to the 
current 

In order that the attitude of the submerged tube might be 
noted by the observers in the boat, the vertical tube carried a 
light rod, the toy of which indicated the melination in any 
direction of the tube , four or five of such horizontal tubes were 
fitted at one time, each on tts vertical wne, and having its con- 
nections as described, and another such tube with similar con- 
nections was carried by an outrigger reaching out into 
water that was practically undisturbed Records were taken by 
means of a photographic camera If the water into which these 
horizontal tubes advanced were at rest, or 1fıts velocity through- 
out were uniform, then the water in the gauge glasses, rising 
higher and higher as the speed increased, would still stand at the 
same level in all the glasses Assuming that the tube carried by 
the outrigger was always advancing into undisturbed water, then 
the water in the gauge glass connected with that tube would 
serve as a datum line from which, at that instant, the relative 
elevation or depression of the water in any other gauge glass could 
be measured, indicating to its corresponding horizontal tube 
that the water through whien ıt was passing was either following 
or meeting the boat The wave of the boat was a disturbing 
element which had to be allowed for The data being appraised 
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by means of photographing the waves’ profile. The author 2lso 
towed a flat plank, 28 feet long, at a speed of 406 feet a mynute 
The speed of current recorded at distances of x foot, 7 feet, 14 
, feet, 21 feet, anc 28 feet frogn the leading end were respectively 16 
per cent , 37 Percent , 45 percent , 48 per cent , and 50 per cent 
of the velocity of the plank These proportions appear to be 
mamtained at al] speeds between 200 and 400 feet per minute 
Having thus determined the maximum velocity of the frictional 
water, other experiments were made with this plank to show 
' the manner in which the motion of the water in contact with 
the surface was gradually ymparted to the layers of water lying 
underneath This was done by means of tubes, the forward 
ends of the tubes being open, and their after ends connected to 
gauge glasses The results of experiments at 200, 300, and 
400 feet per minute would appear to show that the velocky 
decreases in a geometrical progression as the distance from the 
surface increases in arithmetical progressions The retardation 
of velocity ın the somewhat analogous conditions gof orbital 


wave motion of the flow of rivers, and possiblygoi glaciers, 


appears to confirm the foregoing observations as regards the 
ratio of decrease iÑ velocity of the frictional weight Mr 
Calvert next went on to refer to the labours of Dr Froude, and 
his report to the British Association for 1874 We regret that 
space does not allow us to accompany him in this most 
interesting investigation, and we must refer our readers to the 
Transactions, m which the whole matter will be published in 
full In the discussion which followed, Dr White, Mr Froude, 
and others spoke, but no new facts were brought forward 

The next paper of interest was a contribution by Mr A J 
Durston, Engineer-in-Chief of the Royal Navy, and dealt 
with the important matters which are comprised mn the 
problem of leaky tubes Our readers will be aware of the 
trouble that has arisen in the Navy from the leakage at tube- 
plates and tube ends, where marine boilers have been driven to 
their maximum The difficulty has been got over to a certain 
eftent by the mntioduction of a peculiar form of ferrule These 
ferrules are bent over at their ends and protect the joint of the 
tube and tube-plate from the fierce impact of flame 
Naturally the ferrules themselves get burnt away, as there is an 
air space between them and the heated surface of the boiler by 
which the heat would be abstracted from the end With malle- 
able cast-iron, the destruction is not so rapid as one would 
imagine, for, we believe, although the fact was not stated at the 
meeting—that a spare set 1s all that 1s provided for a commis- 
sion, that is to say, two sets of ferrules, one in position and one 
spare will last for three years The experiments upon which 
Mr Durston’s pape: is founded were made ın various ways, 
with parts of boilers constructed especially for the 
purpose The temperatures were generally ascertained by 
means of plugs at fustble alloys let into the plates through which 
the heat was transmitted An smteresting series of experiments 
was also made as to the temperature of the products of combus- 
tion at different distances within the tules of a boiler This 
was done by means ofa Le Chateher pyrometer And it may 
be said that the curve of temperatures obtamed ın this way 
agrees very closely with the curve of evaporation obtained by Mr 
Wye Willams We have not space to give the details of Mr 
Durston’s many tnals One very striking thing was the ex- 
tremely deleterious result of grease in the boiler, by preventing 
the proper transmission of heat 

Mr Milton’s paper followed Its object was to show that 
when a cylindrical boiler of the return tube type 1s subjected to 
pressure the staying of the combustion chambers to the shell 
has an effect of distorting the shell, dragging ıt out of the 
cylindrical form, thus the flat surfaces of the combust.on cham- 
bers tend to bulge inwards on themselves, and away fiom 
the shell This sets up strains which are not equally distributed 
around the whole circumference of the shell te order to over- 
come this, Mr Milton proposes to stay the combustion cham 
bers with stays radiating from the centre of the shell and dis- 
tributed all round, so that the stress will be equal on all parts 
The author quoted experiments showing that the distortion due 
to the cause named 1s far greater than 1s generally supposed by 
engineers, in one case amounting to as much as one-eighth of 
an inch on the: diameter This was at a pressure of 320 lbs on 
a boiler 14 feet ın diameter having three combustion chambers 

e Herr Schlick’s paper was of remarkable interest He has 

devised an instrument by which a record 1s obtained, not only 
of the vertical but of the horizontal vibrations of steamers 
Without the aid of illustration 1t would be impossible for us to 
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describe this very ingenious apparatus Vibration isan Import- 
ant factor in the design®of modern steamers of high speed. 
Our readers will remember Mr YVarrow’s contributions on this 
subject, 2nd the very valuable pr&ctieal results he adduced from 
the experiments made on torpedo boats In ocean steamers the 
qgestion of vibratjon 1s now one of great moment In one well- 
known Atlantic lmer the vibration at one time was a serious 
objection to the vessel, and the nodal points of vibration were 
well marlæd in the length of tft vessel, so much so that cabins 
on these points wem greatly preferred, and those who were 
fortunate enough to he ın the confidence of the stewards were 
able to secure thesecabins It has been shown that the action of 
the screw itself had very little to do with this vibratory dis- 
arrangement, it being the synchronisation of the reciprocating 
parts of tke engine wath the natural vibration of the structure 
a the hull that®produces the effect in the most aggravated 
orm 

Mı Hok’s paper on curves of stability is a valuable con- 
tgibusion to thg Transactions of the,[nstitution The autho: is 
himself engaged practically in work of the nature which he de- 
gertbes, being a draughtsman in a shipyard on the north-east 
coast The Institution can hardly have too many papers from 
authors of Mr Hohs stion and attainments We do not 
propose here to enter into a ription of the geometrical 
principles upon which the author bases his formula, and must 
refer our readers to the Transactions of the Institution for details 
The system claims to give no more than approaimation, but ıt 
1s applicable to all kinds of ships and has the great menit of being 
readily constructed 

The last evening of the meeting Mr John Inglis gave some 
interesting particulars of experiments made with a view to 
test the desirability of running triple compound engines as two 
cylinder compounds when low power only 1s requred The 
system has been frequently advocated with a view to save coal, 
but M? Inglis’s results do not seem to bear out this clam Two 
four-hours’ trials were made, one with the engine working as an 
ordinary triple, and the other with the intermediate cylinder 
thrown out of use Working triple, the IH P was 810, 
working two cylinders, 351 In the former case the coal con- 
surfed per I H P per hour was 147 pounds With the mter- 
mediate cylinder out of use the coal was 2 238 The consump- 
tion of feed water corresponding was 15°25 pounds, and 23 18 
pounds per I H P perhour Of course the comparison must 
not be taken as indicating degree of the superiority of the 
triple expansion engmes over the ordinary compound, great 
as that superiority undoubtedly 1s 

A paper by Mr Cole on the same subject follows, but the 
results obtained are not sufficiently conclusive to demand 
quotation 

The last paper at the meeting was the contribution by Mr 
Edwards {ts title suffictently explains its scope, and ıt would 
be quite impossible for us to follow the author’s explanation 
without the aid of the diagrams which he exhibited on the walls 
of the theatre 

The chief event of the meeting was reserved for the last It 
was the presentation of an address to Lord Ravensworth, who 
for fourteen years has occupied the position of president to the 
Institution He now retires, his successor being Lord Brassey 
The address referred to the great services that Lord Ravens- 
worth had rendered to the Institution, and the authors of 
it gave utterance to no conventional platitudes Lord 
Ravensworth has worked hard for the Institution of Naval 
Architects, and has conducted its meetings without favour to 
any, so that the humblest member could get a hearing equally 
with the most distinguished. It1s not always so ın societies of 
this nature 

A summer meeting of the Institution will be held at Cardiff, 
a very cordial invitation having been received from the Welsh 
metropolis The meeting promises to be of unusual success, 
judging by the programme which is set forth, and the arrange- 
ments made 





THE ACTION OF GLACIERS ON THE LAND 


ROF T G BONNEY, F RS, read a paper to the 
last meeting of the Royal Geographical Society on the 
question, Do glaciers excavate? In view of the correspondence 
recently published in our columns the arguments adduced in sup- 
port of the negative conclusions may be cited in some detail. 
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The question of the glacial ongin of Jakes involves many 
separate considerations* While lake? undoubtedly abound om 
regions now or formerly subjected to glaciation, m&ny of these 
are formed by the dammin® of valleys by moraine heaps, or by 
extensive landslıps The school of Sir A Ramsay affirm that 
glaciers are powerful excavating agents, andgthat there ıs fo 
other agent but 1ce competent to form arock-basin The last 
argument breaks down when one considers the number of de- 
pressions of all sizes gradually ‘Increasing from mer® volcanic 
craters to those of the Jordan Valley and tRe Caspian Sea,‘in the 
formation of which ice could have had noepart The argument 
that Greenland alone holds the key to the phenomena of glacia- 
tion breaks down, for the Alps were once the seat of a vast ice- 
sheet, which over-rode all the minor imequelities of the sur- 
rounding country, and of which thesemsting glaciêrs are the 
shrunken remnant Thus the Alpine valleys’should serve to 
show the typical results of 1ce-action on the land This 1s the 
sum of their evidence toothed prommnences have been broken 
or rubbed away, the rough@laces have been made smooth, the 
rugged hill has been reduced to rounded slopes of rock (like the 
backs of plinging dolphins) But the crag remains a crag, thee 


buttress a buttress, and the hill a hill, the valley also does not , 


alter its leading outlines, the Ylike section so characteristic of 
ordinary fluviatile erosion stiffremains , all that the 1ce has done 
has been to act hke a gigantic rasp , 1t has modified, not revolu- 
tionised, ıt has moulded, not regenerated No sooner do we 
come to study ın detail the effects of the ancient glaciers in the 
upper valleys of the Alps than we are struck by their apparent 
inefficiency as e1osive agents Here, where the ice has lingered 
longest, just beneath the actual glacier we see that a 
chff continues to exist Again and againina valley we may 
find that on the lee side of prominences crags still reman, some- 
times in sufficient frequency to be marked features in the scenery 
The Haslithal 1s an excellent and representative example 
The result of prolonged personal study of the Alps may be 
summed up m the words—‘‘ Valleys appear to be much older 
than the Ice Age, and to have been but little modified during 
the period of maximum extension of the glaciers” 

The evidence as to the erosive power of glaciers 1s vgry 
shght Dr Wright showed that the great Mur Glacier m 
Alaska covers great stretches of undisturbed gravel in which 
upright tree-stems emain Prof Bonney proceeded to say — 
In the Alps about the year 1860 the glaciers began to dwindle 
By £870 considerable tracts of bare rock or debris were ex- 
posed, which a dozen years before had been buried under the 
ice On none of these have I seen any basin like hollow or 
sign of excavation as distinguished from abrasion The Unter 
Grindelwald Glacier m the last stage of its descent passes over 
three or four rocky terraces The angles of these are not very 
seriously worn away, nor are hollows excavated at the base of 
the steps The bed of the Argentiére Glacier (I made my way 
some little distance under the ice) was rather unequal, and was 
less uniformly abraded than [had expected There were no signs 
whatever of the glacier being able to break off or root up blocks 
of the subjacent schistose rock ıt seemed simply to wear away 
prominences This also 1s true of other glaciers Prior to 
1860, and again in 1891, I saw glaciers which were advancing 
They ploughed up the turf of a meadow for a foot or two in 
depth , they pushed moraine-stuff in front of them, showing 
some tendency to over-ride it, and nothing more In 1875, at 
the foot both of the Glacier des Bois and of the Argentiére 
Glacier, was a stony plam Both these proved to have been 
recently uncovered by the ice , in other words, the glacier had 
not been able to plough up a boulder-bed even at a place where, 
owing to the change of level, some erosive action not unreason 
ably might have been expected But, further, on both these 
plains big blocks of protogine were lying which were stuated 
on sides and top, thus showing that the ice had actually flowed 
over them, asifit were a stream of mud Some of the difficul- 
ties ın the way of believing in the scooping out of lake-basins 
have now to be considered 

First, ın regard to their position some of them, such as Con- 
stance, Geneva, Como, Maggiore, &c , are comparatively near 
to the lower limits of the great ice sheets, and so would be 
covered for a relatively short tıme All of them are many miles 
from the ends of the existing glaciers, yet we are asked to admit 
that a rock basin, ın depth sometimes exceeding r000 feet and 
generally more than 500, has been scooped out in a time much 
shorter than that which has proved insufficient for the obliteration 
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of the original features of the upper valleys or for the deepening 
of thar beds by more than a few yards at most—indeed, as a 
rule, the 1ce seems neve: to have been able to overtake the 
torrent ° Pig 

The radiating arms of the Lakes of Lucerne, Lugano, and 
Como are insuperable difficulties ın the way of accepting a glacial 
theery of the ongin of the8e lakes, and the corffiguration of the 
Lake of Geneva and the other lakesun France recently minutely 
sui veyed, lends no countenance to the theory of excavation : 

One fact to which Prof J Getkie has called attention seems 
at first sight strongly to support Sue A Ramsay's hypothesis, 
and 1s the only real addition, in my opinion, which has been 
made to the original reasons It ıs that many of the Scottish 
loghs are true rock basins, and that s#milar basins frequently 
occur outside their mouths This also often holds of the fjords 
in Norway, New Zealand, and elsewhere Prof Geikie points 
out that several of these basins occur just when the 1ce might be 

eexpected tø obtain an increased sc@oping power His map at 
Qrst sight appears very convincing , but a study ef the larger 
charts reveals many anomalies Loch Linnhe, for example, from 
below the entry of Loch Leven, maintaimms a general depth of 
from 34 to 50 fathoms, then, below Loch Corrie, a channel 
may be traced whic ı varies in depth from 50 to 6o fathoms, after 
which, ın the Lynn of Morven, we find it deepen to 70 fathoms, 
then to go fathoms , and at last, a little north-east of the line 
joining Barony Point with Lismore Point, 1t expands into a basin 
with a maximum depth of 110 fathoms But outside, in the 
Sound of Mull (to the north-west) the depths become very 1r- 
regular, varying from about 35 to 70 fathoms Barony Point 
appears to be connected with Mull by a submerged isthmus, 
generally less than 20 fathoms below the surface But here, if 
the glacier were stopped by impinging on Mull, ıt ought in 
splitting to be pushing hard upon its bed In all this region the 
uregulanities of the bed are very perplexing, whatever 
hypothesis be adopted , but I will restrict myself to a single 1y 
stance Offthe west coast of Scarba, under the lee of the “Islands 

tof the Sea,” and where the opening towards Colonsay makes ıt 

1! improbable that the 1ce can have forced into a narrower space, 

| an elongated basin occurs ın which the soundings—outside about 

1 





60 fathoms—deepen to 100, and at one place to 137 fathoms 
The sea-bed about Arran presents similar difficulties In short,- 
here, at Loch Etive, Loch Lomond, and m other places, all goes 
well only so long as we restrict ourselves to generalities and 
abstain from details 

The theory of the ougin of rock-basins, which I biought 
forward full twenty years ago, 1s now supported by much addı- 
tional evidence It is that the lake beds are ordinary valleys 
of sub aerial erosion, affected by differential earth-movements 
This has been very strongly confirmed by the surveys of the old 
beaches of the great lakes of North America, the Iroquois 
beach being full 600 feet higher at the north eastern part than 
it 1s at the western end of Lake Ontario 

To conclude, glacters, when the paths which they have 
traversed are carefully studied, appear to have acted, as a rule 
as agents of the abrasion rather than of erosion Even im the 
former capacity they have generally failed to obliterate the 
more marked pre-existent features due to ordinary fluviatile and 
sub aertal sculpture In the latter capacity they seem to have 
been impotent, except under very special circumstances , thus, 
while we may venture to ascribe to glaciers certain shallow 
tarns and 1ock basins m situations exceptionally favourable, we 
cannot assign to théir agency e:ther the greater Alpine lakes or 
any other important lakes ın regions which were overflowed by 
the ice only during the period when it attained to an abnormal 
development In the discussion which followed the paper, Dr 
Blanford, Sir Henry Howorth, Mr Freshfield, and Mr Conway 
took part 








FURTHER STUDIES ON HYDRAZINE 


A FURTHER contribution to the chemistry of hydrazine, 
NH, 1s communicated by Prof Curtius to the current 
number of the Berichte The first portion of the memoir deals 
wh the preparation and properties of substituted hydrazines 
contaiming the radicles of the organic acids In the latter portioh 
a number of inorganic salts contaming hydrazme are described 
When hydrazine hydrate 1s brought in contact with the amides, 
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chlorides, or esters of the organic acids, primary acid hydrazmes 
are produced, of the general structure R CO NH NEL, here 
R, represents the hydrocarbon radical contained in the acid 
. Ammonia, hy®rochloric eacid, or alcohol 1s simultaneously 
formed, according as an amide, a chloride, or an ester 1s 
employed The reactions proceed with facility and regularity, 
frequently in the-cold, and afford theoretical yields of the sab- 
stituted hydrazines For many reasons, however, the esters are 
‘most convement for the preparation of these acid hydraztnes 
upon a large scale 
The primary acıd hydraeimes are colourless, non vol&ttile solids | 
which usually crystallise well The first member of the series, 
formyl hydrazine, H CO NH NHs, melts at 54° They are 
usually soluble in wattr and alcohol, but insoluble in ether 
Most of them form stable salts with one molecule of hydro- 
chloric acid The hydrogen of the imdo group NH 1s replace- 
able by metallic sodium or by the radical acetyl They possess 
reducing properties similar to those of phenyl-hydgazine, and, 
they condense readily with aldehydes and ketgnes to fory 
insoluble tertiary ghydrazines Upon heating, frequently by 
simply boiling their aqueous solutions, they become converted 
into secondary symmetrical hydrazines in accordance with the 
equation 2R CO NH NH, =R CONH NH COR + N,H, 
The liberated hydrazine decomposes into ammonia and free 
nitrogen s 
The secondary symmetrical acid hydrazines aie very stable 
substances, soluble only to a slight extent ın water They are 
usually colourless, possess high melting points, and behave as 
acids By the action of powerful oxidising agents they are 
converted into substances endowed with brilhant colours, 
ranging from yellow to bright :ed, which appear to be of the 
nature of ‘‘ azo ” compounds 
Of particular interest 1s the substituted hydrazine obtained by 
the action of hydrazine hydrate upon urea, the amide of carbonic 
ard When urea 1s boiled with hydiazme hydrate a mono- 
ydrazide ıs first produced, NH, CO NH NH, This sub- 
stance, however 1s unstable and passes spontaneously into the 
secondary symmetrical compound NH, CO NH NH CO NH, 
with elimination of hydrazine, N,Hy This secondary hydrazide 
1s identical with a compound of the same constitution previously 
obtained ın an entirely different manner by Thiele 
An extremely interesting reaction occurs when the acidyl 
hydrazines of monobasic acids are treated with nitrous acid 
They are directly converted into esters of azormide, N3H, in f 
accordance with the following equation — 


| 
| 


R CO NH NH,+NO OH=R CO N,+2H,0 


During the course of work upon this latter reaction it was 
observed that the orgame azoimides, both those containing acid 
and those containing hydrocarbon radicles, R CO Ng and RN,, 
behavein a peculiarmanner with water Thus diazobenzene-mide 
C,H, Ng resinises with a copious evolittion of gas , similarly 
benzoylazoumde, CH; CO Ng, when boiled for some time in 
contact with water evolves large quantities of nitrogen and 
carbon dioxide, and becomes converted into a magnificently 
crystallising base of the composition of a symmetrical diamıdo- 
benzophenone, CH4 NH, CO NH, C,H, 

The hydragines of dibasic acids do not yield derivatives of 
azommide, but break up with a violent evolution of nitrogen and 
formation of secondary symmetrical hydrazines For instance 
the hydrazine of oxalic acid yields the syfnmetrical compound , 


a NH NH si 
CO NH NH CO 


Several of the hydrazimes of unsaturated acids behave in a 
manner peculiar to themselves Thus the hydrazine derved 
from fumarie acid, C,H,(CO NH NH)» yields with nitrous 
acid an extremely explosive colourless compound, of the nature 
of a diazofumaramide, C,H,(CO NH N, OH), 

Prof Curtius has succeeded in preparing a large number of 
double salts of metallic sulphates and chlorides with hydrazine 
sulphate and chloride The double sulphates are constituted 
according to the general formula (N Hu) HS0; RSO, and 
“are distinguished by their difficult solubility and by the absence 
of water of crystallisation Salts of the series have been pre- 
pared contaiming as the metal R” copper, nickel, cobalt, iron, 
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manganese, zinc, and cadmium , ‘magnesium does not appear 
sapable of forming a d®uble sulphate The blue copper 
salt 1s only*soluble to the extent of one part in 1150 pmts 
of water’at 10° It dissolves i ammoma with evolution of 
nitrogen 

*The double chlorides are constituted according to the general 
formula N,H, HC] RCI They are readily soluble ın water, and 
certain of them may also be recrystallised from alcohol Some 
contain Water of crystallisation while others are anhydrous and 
exhibtt sharp melting points 

Hydrazie likewise forms a double phosphate with mag- 
neam, which closely resembles ammonium magnesium phos- 
phatè 

Hydrazine appears to be remarkably stable towards nitric 
acid, but Prof Curtas has eventually obtained the nitrate, 
NH, HNOg, mntsplendid crystals which melt at 70° If these 
crystals are heated suddenly they explode with great violence 
The acid salt, N, Hy 2HNO;, loses mtric acid when tts solution 
æ evaporated It may be remeqbered that Prof Curtius 
observed a similar greater stability of the monacid salt in the 
ecase of the chlorides, for upon heating the dihydrochloride, 
NH; 2HCl, to 140°, ıt was found to be completely converted 
into the monohydrochloftde, N,H, HCI 

=~ A E Turton 





THE INTERNATIONAL CONGRESS OF 
PREHISTORIC ARCHZOLOGY AND 
ANTHROPOLOGY 


[It 1s probably un que 1m the history of congresses that a report 
af the proceedings should be published within a period of 
three months from the time of the meeting Such a feat was 
accomplished by the publication committee of the International 
Congress of Prehistoric Archeology and Anthropology, the 
eleventh sessiog of which was held some time ago at Moscow 
Ağ the communications are printed in French The first volume 
of the Report 1s divided into five sections , of these the first 1s 
devoted to geology and palzontology ın their relations to primi- 
tiveman In his paper upon the constitution of the quaternary 


, deposits in Russia and their relations tothe finds resulting from 


the activity of prehistoric man, S Nikitine draws the following 
conclusions —~The subdivision of the stone age into palæolithie 
and neolithic epochs should be retained for Russia ın Europe, 
because ıt coincides with the geological subdivisions pleistocene 
and recent, which in their turn are based upon palzontological 
facts The study of the glactal deposits of Finland and of the 
western region do not furnish any proof of the existence of two 
special glacial epochs and of aninterglacial epoch , all the facts 
can be explained by phenomena of the oscillation of a glacier 
at the time of its gradual but irregular retreat The 
time corresponding to the inter-glacial epoch and that 
of the second glaciation of the Swedes was probably 
for the greater part of Russia the period of the formation 
of ancient lacustrine deposits, of the loess and of the 
upper fluviatile terraces, contamning the bones of the mammoth 
and other extinct mammals Man lived simultaneously with the 
mammoth durmg the second half of the glacial epoch 
along the hmi of glaciation, knowing amongst other 
things the use of fire, but only making splintered flint 
implements * As the glacier retreated man advanced to- 
wards the north and north-west, he arrived in Finland 
and in the Balttc region after the close of the glaciation, and 
after the disappeararice of the mammoth , but man then pos- 
sessed the more advanced culture of the neolithic period, and 
besides chipped flint implements he knew how to make imple- 
ments of polished stone, pottery &c Russia ın Europe does 
not present any traces of man in the first half of the pleistocene 
or of stul more ancient man —Prof W W Dokoutchatev con- 
tributes a valuable essay on the Russian steppes, past and 
present, ın which he deals with the last page of Russian geo- 
logy, and comes to the conclusion that before the glacial period 
the difference between the relative altitudes of the north-west 
and of the centre of Russia were much more considerable than 
at present The author describes the carving of the 
steppes and their surface drainage, their soil, and that of 
the forests, the vegetation, fauna, and chmate of the 
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steppes As the soil of the forests differs m character 
from that of the *tchernozéme the aythor and M 
Gheorgievsky weie able to prove the greater extent formerly of 
the Poltava forests —The Second section deals with prehistoric 
archeology Ina paper entitled comparison of the primityye 
industries of France and Asia, G Chauget discusses the 
question ‘‘Can one establish general divisions, ap- 
plicable to both Western Eurgpe and Asia, for prehistoric 
times and especially for the palaolithic period?” Tile general 
progress of the industrial arts has been th® same in Asia and in 
Europe during prehistoric times, but ltow far these epochs 
were synchronous is unknown In order to have terms for com- 
parison it 1s necessary to have a ‘‘fixed base”, such a base 1s 
afforded by the glacial phenomena He conclades by urging that 
the great engineering works which are nbw progressing in Asia 
afford opportunities for obtaining information on these problems 
which should not be neglected —Labor Niederle (of Prague) 
calls attention to the latest results of prehistoric archæology 
in Bohemia, and its relations with Eastern Europe, and asfivés 
at the conclusion that the Slavs arrived in Bohemia earlier than 
1s admitted by historians He believes that the Slavs, like the 
Germans and Gauls, were ouiginally dolichocephalic, and of a 
blonde complexion —The othe papers in this section are short, 
two of them being on nephiite —The third section ıs confined 
to tumuh and encampments (Kowrganes et gor odttchtschés) — 
A Spitzine reports on the bone-encampments in the north of 
Russia —P Krotov comes to the following conclusions m his 
paper on the layers of stone implements im the district of 
Iaransk, government of Viatka , the stone implements of the 
district of Iaransk do not belong to the true stone age, but to 
the epoch of the encampments and other ancient dwellings of 
the Finns, who made use of implements of stone and bone, 
along with utensils in iron and bronze During this period of 
the life of the Finns, elements of a more advanced civilwation 
penetrated into their country, coming fiom the centres of cvili- 
zation of eastern Russia, flint and bone rmplements being replaced 
by iron tools —B Péredolsky has a paper on the “jalnik” 
necropolis) of Iuri€vo, in the district of Borowitehi, government 
of Novgorod ”—-The first paper ın the Anthropological Sectgon 
1s by Topinard on race in anthropology, ın which he asserts, (1) 
‘On no part of the surface of the globe can one discover a popula- 
tion entirely free from mixture, and presenting only a single type , 
(2) that the anthropological materials on which we work, and 
from which we extract the double notion of the type to begin 
with, and of its continuity in time, are only peoples , (3) that 
tf the first factor, the type, 1s accessible with labour, the second, 
ats permanence in time, 1s only a conjecture which ıt 1s im- 
possible to demonstrate , (4) that ın consequence the notion of 
race ın the two factors, and especially in the latte, 1s only a 
subjective notion, a mental conception, peoples and their 
historic elements bemg the only objective realities Later on 
he says ‘In order to show how m Europe, for example, the 
question of nationalities 1s foreign to that of races, or even of 
the constituent elements of peoples, one need but remember 
that three or four races (using the word conditionally) only are 
fundamentally concerned in the formation of the numerous 
peoples which at the present time ate distributed from north 
to south, and from east to west The races are the whites, 
the brachycephals, and the browns ‘They are found every- 
where, with only here and there some secondary additions Their 
proportions alone vary To the north there are more blondes , 
in the centre, from the Urals to Portugal, the brachycephals 
dominate , to the south, around the Mediterranean, the browns 
are in the mayority If two peoples agree in certain characters 
ıt does not follow that they have the same nationality Kollmann, 
an an illustrated paper on the human races of Europe and the 
Aryan question, aigues that it 1s necessary to distinguish at least 
four different types in Europe (the Dolechocephalte leptoprosopes 
and chameprosopes and the Brachycephahe leptoprosopes and 
chameprosopes) which have contmued, without any doubt, since 
the neohthic period, that the intellectual European culture 
as a common product of these types —In his paper on 
the weight of the bram among several peoples of the 
Caucasus, Dr N Giltchenko gives valuable data on fifty- 
seven subjects Anoutchine has a paper entitled, ‘‘On 
Ancient, Artificially Deformed Skulls found in Russia ”’—~The 
last section ıs devoted to Prehistoric Ethnography In his 
contributions to the prehistoric ethnography of Central and 
North-East Russia, f Smirnov concludes that the linguistic 
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facts permit the supposition that only a part of the re- 
maine of the neolithic period of Central Russia can belong 
tothe Finns The antiquity of sepultures can be determined, 
besides other ways, by the animal bones deposited with the 
dead The N -S position of the skeleton may be regarded 
in Cential Russia as ope of the indices of ancient Finnish 
sepultures To the category of the monuments of prehistoric 
epochs belong geographical names The place-names ol 
northern and central Russia prove that its pre- or proto- 
historic population has been more homogeneous to the 
east, ın the region of the Permiens and Ougriens, and 
more mixed to the west —N Troitzky has a very interesting 
paper on vestiges of paganism in, the region situated 
between the upper courses of the Gka and of the Don 
Fire, tree, and stone cults persist, but modified by Christianity 
—E Chantre bas a project for reform in the nomenclature of 
the peoples of Asia”, and A Ivanovsky, some information 
upon the@qyestions (x) of the Simultaneous employment ol 
| sepulture and incineration , and (2) of the stone Statues called 

tt Kamennya baby ”—The last ıs the most fmportant communi- 
cation, ‘* Which is the most ancient race in Russia?” by Prof 
A Bogdanov, of Moscow He finds that the most ancient skulls 
are dolichocephalic In passing to the more modern tombs since 
the fifteenth century, we see a diminution pf the quantity of 
dolichocephals and the preponderance of brachycephals In the 
ancient tombs of the government of St Petersburg, as well as ın 
some districts of Novgorod, we meet from the stone age 
onwards skulls of a type quite distinct from those “character- 





istic of the tumul (kourganes) of Central Russia 
From Moscow eastward, and as far as the Urals 
and Siberia (Tobolsk), we find the tumul of the 


brachycephals In the governments of Moscow, Smolensk, 
Ruasan, and Don, we have only in some localities the series of 
the dolichocephals, and in others a kind of mixture of characters , 
in these localities, more than in the others, mixture was possible, 
since they are found either on the great routes of migrations, or 








*at the limit of the distribution of different races In the tombs 
called ‘Scythian ” the majouity of the shulls quite resemble the 
dolichocephalic tumuli- population of Central Russia One finds 
only occasionally Mongoloid skulls ın the tumuli of Central 
Russia, and in the tombs of Southern Russia, whilst in the 
tumult of Tobolsk, and of the Uralian countries they abound 
and often predominate The territory of this dolichocephalic 
leptoprosopic primitive people is very distinctly limited to the 
north, east, and south by the tumuli, with a population quite 
brachycephalic, or presenting this type in preponderance There 
is no south-west hmit In Galicia, north and south Germany, 
and Sweden we meet with the same type in the ancient tombs 
as in those of Central and Southern Russia ‘There are true 
primitive dolichocephahe chamzprosops in Asia among the Mon- 
golians, but not ın Europe Kollmann’s European types appear 
to be the result of mixture with brachycephals, or of what 
Virchow calls ‘ pathological races” Dolichocephalism 1s more 
and more diminishingin Europe The larger and broader heads 
of the civilized classes should be attributed to other causes than 
merely to mixture 
ACH 





SCIENTIFIC SERIALS 


The Quarterly Journal of Microscopical Scrence for January, 
1893, contains —On the relationships and 7é/e of the Archo- 
plasm during mitosis ın the larval salamander, by John E S 
Moore (plate xx1 ) —On the occurrence of embryonic fission m 
cyclostomatous polyzoa, by Sidney F Harmer (plates xxu - 
xxiv) ‘Lhe extraordinary phenomena described in detail in 
this paper were announced m brief to the Cambridge Philo- 
sophical Society a couple of years ago The completed investi- 
gations of the author indicate an the clearest way that the young 
larvae of Cresta ramosa are produced as buds from an embryonic 
mass of cells found in the young ovicell ‘‘At the end of 
segmentation the embryo consists of a small mass of undifferen- 
tidied cells, lying near the distal end of the follicle, which has 
mereased largely in size, and now forms a spherical knob pro* 
jecting freely into the mterior of a spacious tentacle sheath ,” 
after a time “‘the embryo, although remaining a solid mass 
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without differentiation of organs, grows out into several finger- 
shaped processes, which are generally directed towardg thé 
distal end of the ovicell” “these finger-shaped processes 
„are divided up By a series of transverse constrictions into rounded 
masses of cell8, each of which becomes a complete larva,” the 
few rare cases in the Tunicates and Coelenterata, where the 
asexual reproduction of buds takes place from very feebly de- 
veloped embryo forms are cited —On two new genera and some 
new species of earthworms, by Frank E Beddard, FRS | 
(plates xav and xxvi) Describes 7rechocheta hg lade | 
nov gen etspec from Jamaica, Alvan:a mellsonr, Rov gen | 
et spec from Lagos, Polytoreutus magtlensis, n sp from | 
Magila, East Central Africa, and Pygmeod) tus lacuum,n sp 
from Lagos There ae also notes on Siphonogaster mullsonz, 
F E B —Observations on the gregarines of Holothurians, by È |) 
A Muchin, B A (platesaxxvin and xxvii) These gregarines i 
apparently first indicated by Kolliker, and identified by 


Schneider (1858), have since been studied by Cuégot, Mın- , method 


gazant, Ludwig and Lézer, and have now beerg closely Ine, 
vestigated from fresh material found at Naples and Plymouth, | 
by the author vegarinad irregularis, n sp found on the | 
blood vessels of Holothuria, at Plvmouth, is described, nume 
rous details about the spores and sporozoites are given, and the 
difficult question of the affinities of these forms 1s discussed — 
A new Sporozoor® in Amphioxus, by E C Pollard (plate | 
xxix ) These minute parasites were discovered in the epithe- 
lium of the intestine Muss Pollard also figures a ciliate Proto- 
zoan found, in the atrium of Amphioxus, which had been found 
some time back by Prof Ray Lankester, he suggests that 
possibly the Sporozoon may be a stage in the life history of the 
ciliate form —Studies on the Protochordata, by Arthur Willey 
I On the ongin of the branchial stigmata, præoral 
lobe, endostyle, atrial cavities, &c ,1n Crona rntestinals, Linn , 
with remarks on Clavelina lepadifor wis (plates xxx and xxx: ) 
Ag the result of prolonged and very complete investigations, 
the author finds himself compelled to completely alter his pre- 
viously published views as to the homologies existing between 
the various organs of the Ascidians and Amphioxus 





Wredemann’s Annalen der Physik und Chemie, No 3, 1893 
—Electromagnetic theory of colour dispersion, by H von 
Helmholtz A mathematical deduction of Fresnel’s and 
Cauchy’s formule from the electromagnetic theory of light by 
means of an application of the prinuple of least action to 
electrodynamics —-Magnetisation of a radially slit ron ring, by 
Hemrich Lehmann The method employed was practically 
that of Ewing, with ballistic measurement The normal curv 
for the closed ring was first determined The ring was then slit 
radially, and the width of the slit regulated by plane parallel 
discs of brass introduced between the faces, the ring being 
tightened by a brass collar whenever necessary To measure 
‘he flow of induction through the slit, the bras, disc was wound 
with a numbei of turns of very fine copper wire The width 
of the slt was varied from o4 mm to 357 mm, and the 
strength of the magnetic field from I to about 300 It was 
‘ound that the coefficient of dispersion, ze the ratio of the 
nean induction to that at the slit, increased with the width of 
the slit and finally decreased with increasing field mtensity 
The divergence of lines of force was practically limited to the 
aeighbourhood of the sht For each width of slit the coeffi- 
nent of demagnetisation was constant up to about half saturation 
zoant A formula ts given for calculating this coefficient from 
che geometrical dimensions of the system —On the influence of 
:emperature upon circular ferro magnetic polarisation, by Emil 
Hirsch Transparent plates of iron, nickel and cobalt were 
orepared by electro deposition upon a transparent film of 
launum burnt into a glass plate 2 mm thick and free from 
double refraction Lippich’s half-shadow polarimeter was used 
‘or measuring the circular polarisation The light was furnished 
dy a zitkontum burner, and the magnetic field by a large 
slectromagnet fed with a current of 33 amperes giving a field 
xf gooo C G S umts The metallic films were enclosed ina 
rass box heated by two Bunsens, the temperatures being 
neasured by thermometers and an tron german silver-thermo- 
nle Asa result, Kundt’s constant, or the ratio of the rotation 
of the plane of polarisation to the increase of ‘‘ magnetisatiom 
sotential” from one s'de of the film to the other, was found 
© be independent of the temperature within the limits 
of observational error— Also papers by E Lommel, F 
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Bullet del Aca ténie Royale de Belgique, No 2, 1893 —We 
notice the following papers —Ona new form of blende, by G 
Cé@sdro Thespecimen occurred inthegranulardolomiteof Binnen, 
in the form of a light yellow translucent crystal 3 mm in dia- 
meter Its crystalline form ıs that of the tetrahexahedron, the 
trihedral @mgles being truncatedby striated scalene triangles — 
A new electrical precess permitting the production of tem- 
peiatures superio: to those actually realisable, by Eug Lagrange 
and P Hoho The new method consists in the passage of a 
current through a conducting liquid by means of electrodes, one 
of which ıs made af the substance to be raised by a high tem- 
perature M Violle has recently estimated the temperature of 
the electric arc af 3500° a d found that it 1s constant, so 
that ıt represents the highest ‘temperature attainable by that 
In the new method the heat 1s developed at the sur 
face ef the elegrode During the passage of a current of, say, 
2000 volts and 150 amperes through a 10 per cent solution of 
gulphuric acid, a layer of gas 1s formed round an electrode con- 
sisting of a plate of graphite, and since the resistance of the 
circuit 1» concentrated m This layer of gas, practically the whole 
energy of the current 1s transform into heat ın the immediate 
vicinity of the substance to be operated upon The temperature 
rises until the amount of heat, dissipated by conduction and 
radiation, 1s equal to that produced If the production of heat 
is very rapid, this limit will be very high, and the temperature 
obtainable depends simply upon the strength of the available 
current 


Richarz, K Angstrom, H Ruoss* P Diude, and H E Ja 
ad . 
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Annalen des K K Naturhistorischen Hofmuseums Bd vu. 
(Wien, 1892) —The last two parts(Nos 3 and 4) of the seventh 
volume of the Annals of the Royal Natural History Museum of 
Vienna fully maintain the credit of this publication —In his 
Contributions to the knowledge of the Crustacea of the Canary 
Islands, K Koelbel describes and figures Levoneca sukata, 
nsp and AMuxrdops:s polymorpha, n sp —The species of 
Alegoria and their geographical distribution, by Dr E 
Suzenberger —-A contribution to the morphology of Corundum, 
by Dr H Barvir Twotwin sapphires are described and 
figured —In Part II of his ‘‘ Meteortc Studies” E Cohen gives 
analyses of twelve American meteorites ~;Two plates ilustrate 
F Stebenrock’s paper on the skulls of the Scincoide, Anguide, 
and Gerrhosauride, twenty-six species of the first and three each 
of the second and last are referred to —New forms of Hymenop- 
tera, by F F Kohl (three plates), thirty-eight new species are 
described and one new genus AMelzocausus —On the typical 
specimens of Lacerta mosorenszs, Kolomb (1886) (= Lacerta 
horttana, Tom 1889) by Di F Steindachner (pl xvi ) —Con- 
tributions to the Microlepidopteran fauna of the Canary 
Archipelago, by Dr H Rebel (pl xvu) Ten new species 
and two varieties are described and figured, and one new genus, 
Hypotomorpha Thepaper concludes with a valuable mdex and 
table of the geographical distribution of sixty three Microlepi- 
doptera , the distribution includes west and east Canary Islands, 
Azores and Madeira, N W Africa, Mediterranean region, 
and other regions —Part IV contains the following papers — 
Remarks upon the species of the genus Potamogeton in the 
Herbarium of the Royal Natural History Museum, by A 


‘Bennett, three new species are described —Composite Hil- 


debrandtiane et Humblotiane in Madagascaria et insulas 
Comoras collecte, by Di F W Klatt (six new species) —~ 
Lichenes exotic: Herbaru Vindobonensis, by Dr J Muller — 
The birds of Austro-Hungary and of the land of occupation in 
the Royal Natural History Museum of Vienna, by Dr L R 
L v Liburnau —On vertebral assimilation among the Lizards, 
by F Stebenrock Normally but two sacral vertebre support 
the pelvis in lizards, but ın 1864 Elyrtl described under the term 
“ Wirbelassimilation ” deviations from thistule In this paper 
several examples are given in which the last lumbar oc the first 
caudal vertebra ıs connected with the pelvis , a figure is given 
of the latter arrangement in a specimen of U1 omastix spinipes, 
and ofthe former in a specimen of Lacerta Stmony: The last 
paper—Old Mexican relics from the Castle Ambras m the 
Tyrol, by F Heger—is of ethnological interest Four photo- 
graphic plates, and one in colours, illustrate this paper, and, 
hike the majority of the illustrations of thts journal, are of the 
highest excellence 
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SOCTETIBS AND ACADEMIES . 
° 
eL OSDON . 
Mathematical Society, March 9 —Mr A B Basset, 
fF RS, Vice-President, in the chair —Mr J Dewar e&- 


hibited, with the aid of a stereoscope, twenty stereographs of the 

regular solids These were not photographs of a solid object 

from two points of view for binotular viston, but the s#me object 

was drawn twice over by Mr Dewar in per®pective with different 

station points The relief was aided by making the lines in the 

foreground thick, and those behind thin —-Mr Love read a note 

on the stability of a thin rod loaded vertically Suppose a thin ! 
rod or column is held vertically at its lower extremity, and 
loaded at its upper extremity Ir 1s well known that? unless the 
load exceeds a certain limit, the god will be sifaply compressed 
longitudinally without being bent If, however, the limit 1s ex- 
ceeded there exists a curved form in which the rod can be held 
by the application of the giwen load This form aust belong to 
the elastica family of curves Now when the length and the load 
are given the elastica ıs not entirely determinate In fact for the 
same length and the same load (if suffitently great) theire exist 
forms having respectively I, 2, 3 inflexions These are 
the curves figured in Thomsofand Tait’s “Nat Phil ;” part n 

p 148, and for our present application the rod must be supposed 
held at the middle point of one of the bays, into which ıt 1s 
‘divided by the line of action of the load Thus the part of the 
curve between the point of support and the nearest inflexion 1s 
half a bay, the rest of the curve up tothe pomt of attachment of 
the load consists of an integral number of complete bays Now 
although all these forms are possible there 1s only one which 1s 
stable, and that 1s the form with a single mflexion To prove 
this we have to investigate the potential energy in the configura- 
tion with a single mflexion, m which the curve forms a, single 
half bay, and in the configuration with 27+ 1 inflexions, in which 
the curve forms #+4 bays Itis not difficult to prove that in 
every case the latter potential energy is the greater It follows 
that the figures given by Euler’s “ Theory of Struts” m which 
the rod forms a curve which 1s nearly a curve of sines of small 
amplitude crossing the line of action of the load more than once 
are all unstable forms The stable form is a curve of finite 
curvature, which never crosses the line of action of the load 

—-Prof Lloyd Tanneg next made a communication on complex 
primes formed with the fifth roots of unuy The object of the 
paper 1s to explain a method of calculating the complex prime 
factors of real primes included m the form 1og+1 The only 
published method which I have met with 1s due to Kummer 
This 1s not restricted to the particular case here considered , but 
as it involves the determination of the GC M of two complex 
numbers, it is probably more laborious than the method now 
communicated The method adopted by Renschle in the cal- 
culation of his tables does not appear to have been published 
The process here 1s based on the indeterminate equation 
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X?—s5Y?= 4A 


A minmum solution of this equation gives the ‘simplest ” 
prime factor according to Kummer’s definition (Berin Monats- 
berichte, 1870, p 413) and solutions ın which Y is a multiple of 
5 give the ‘‘primary” prime factors which Kummer found it 





rs 

The values of a nave to satisfy other conditions, some of which 
are tested by mere inspection To give some idea of the facility 
ofthe method from the calculator’s pomt of view 1t may be 
stated that the determination of the pfime factors of two primes 
selected at random in the second million (viz 1,562,051 and 
1,671,781) was completed in three hours, The only auxilary 
tale required is a table Of squares and if this extends to the 
square of 7000 it will suffice for the factorisatron of all primes m 
the first nine millions Tables are appended giving the simplest 
~—and simplest primary—prime factors of all suitable primes less 
than 10,000 The reciprocal factor$ are also given after the 
first thousand For the first thousand the reciprocal factors have 
already been published , and instead of giving these again, a 
ca@mparison is indicated between the fact8rs here given and those 
publishedin Reuschle’s tables The result of the comparison 
suggests that Reuschle’s method of cafculation was not the same 
as that now communicated —The dioptric» of gratings, by Dr J 
Larmor, I®R S When a beam of light falls on a continuously rulec 
wr striated swrface, in addition to the principal portien that passes 
on and the portion that 1s scattered and lost by the roughnesses o: 
the suface, there are formed a series of secondary diffractec 
beams that are propagated onward in oblique directions Each 
of these beams 1s produced in the well-known manne: by the 
umon of the elements from the different striations (or homo- 
logous groups of striations), which arrtve at its front m a commor. 
The dioptrical discussion of such diffracted beams, tha! 
1s so fai as regards their geometrical properties, forms a rathe 
simple case of the theory of the refraction of a general dioptrica 
pencil, which has been developed by Hamilton, Maxwell, anc 
In the case of homogeneous wave-length a, wher 
the principal beam, coming from its focal lines, 1s refracted a 
the striated surface to two other focal lines, the sth diffractec 
beam is propagated as if it were simply refracted at a nev 
surface formed by adding onat each point a thickness (gx ~ I)a 
of the refracting medium ın front of the original surface , wher 
mis the number of striations counting from any arbitrary origu 
on the surface up to the pomt The case of reflexion ts includec 
by making» = — I Asa special example, it ts well known tha 
the positions of the primary and secondary foci for conical pencil: 
in a spherical Rowland grating, are determined by the sam: 
formulse as hold for reflexion in a curved mirror The treat 
ment of the aberration at the focal Imes, or the discussion of th: 
caustic surfaces of the diffracted beams, 1s reduced :1mmediatel: 
to the Hamiltonian fo.mule by noting that the characteristi 
function of the beam 1s increased by the quantity (a — 1) 
exactly, in crossing the diffracting surface —The secretary rea: 
a brief abstract of anote by Prof L J Rogers on a three-fol: 
symmetry in the elements of Heine’s series ~Messis Greenhill 
Walker, Cunningham, and the Chairman joined ın the dis 
cussions on the papers 


Royal Microscopical Society, March 15 —A D 
Michael, President,°in the chair ---The president said that 
series of thirty-six photomicrographs had been sent to th 
Society of Arts, in compliance with the request read at the las 
meeting, for exhibition at Chicago —An electric turntable wa 
exhibited on behalf of Mr Payne, of Newcastle It consiste: 
of a brass turntable of ordinary pattern having an electric moto 
fitted beneath the plate , the whole was caused to revolve by th 


necessary to use ın order to establish the general law of reciprocity | current from a bichromate battery cell —Dr W H Dallinge 


In solving the equation Lagrange’s method turns out to be 

impracticable, and a short discussion—treated graphically—is 

introduced, which 1s sufficient to show the relations between the 

different solutions These relations can be expressed in the 
2,0 


O EE E E y) 


and it is interesting to note the intimate connection between 
these matrices and the complex units From any solution 
{X, Y) three numbers Ao, Aj, Ag, are found, A, being the integer 
next greater than 2X/5, and these serve to determine the values 
and sequence of the co ordinates a, @, &c, ım the required 
prime factor 

Gy + Ayo + adaw? + agw + awe, 


The first condition 1s 
Ag = + a2 + ag + a3? + a? 
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gave a brief description of Prof Butschli’s experiments on th 
so-called artificial’ protoplasm , and said ın conclusion, that h 
could not suppose that any one lookmg at these forms woul 
regard them as in any way allied to living matter The mor 
intimately they became acquainted with them the mor 
sure they would become that they were only forms, and tha 
those which appeared under a low power to be so much hk 
tissue were under a high power seen to be minute bubbles an 
nothing more He believed the movements observed would k 
found to be due to the effect of differences of surface tensior 
and that the study of them would no doubt help them to unde: 
stand some of the mechantcal properties of protoplasm, but the 
did not leave an impression that they had caused an approx: 
mation in the least degree towaids the artificial production c 
protoplasm —Mr R T Lewis exhibited and described a net 
species of Aleurodes (4 asparagz) which had been found upo 
the leaves of asparagus in Natal —-Mr T F Smith read a nôt 
on the use of monochromatic yellow light m photomicrograph) 
~—~Prof F Jeffrey Bell read a note from Dr A M Edwardso 
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a simple mode of illummation for the microscope —Surgeon V. 
Gunson Thorpe’s paper on the rotifera of China was raad by 
Prof Bel --Dr G M Giles’s paper on certain cystic worms 
e which simulaf@ the appeafances of tuberculosis was also read by 
Prof Bell —Dr. R G Hebb said that he had never met with 
any of the worms described in England He had found 
nodules in the lumgs of sheep, and afthough unable to find *he 
worm, he had supposed ıt to be the cause of what he had found 

»’—Prof Bell thought that what Dr Gules stated in the begin- 
ning of his paper was of considerable importance, @ecause if 
the large number of animmls which were killed as being tuber- 
culous were really not so, 1t might be possible to prevent their 
destruction There was, he imagined, a general dislike amongst 
most persons-——except Such as were fond of high game—to eatang 
meat which swarmed with parasites of any kind, for if it was 
correct that the cattle in ndia which were reputed to be highly 
tuberculous were not so, ıt was very important that the fact 
should be widely made known —-The president said tkat he fullye 
agreed with» Prof Bell in his remarks —Dr ASC Stokes 
paper on new biackish water infusoria from the United States 
was taken as read . 
{Linnean Society, March 16 -—Prof Stewart, President, 
m the chair—A curious freshwater alga, growing m a 
perféctly spherical mass without any visible point of attach- 
ment, and described as a condition of Cladophora, was 
exhibited by Mr A W Bennett, who stated that specimens 
had oeen found in Enghsh and Welsh lakes, as well as in 
Sweden, and that the peculiar spherical form of growth was 
difficult to explain Mr G R Murray suggested that it might 


be due to the action of a current, which would cause a con- | 


tinuous revolution of the mass —Mr R I. Pocock exhibited a 
singular nest, so called, of a myriopod received from Sierra 
Leone, and formed of a clayey earth, which had become 

tdened by exposure It was suggested that ıt was not a nest 
m1 the proper sense of the word, formed by the creature itself, 
but rather a case fashtoned by ants for the purpose of entomb- 
ing their enemy —Mr G F Scott Elliot gave an interesting 
account of the botanical results of the Sierra Leone Boundary 
Commission, and of the collections made by him during five 
months tiavelling His remarks were criticised by Messrs J 
G Baker, C B Clarke,-W Carruthers, and Dr Stapf, who 
was present as a visitor —Mr J H Venstone described some 
points in the anatomy of a mollusk (Melongona) from recent 
dissections made by him, and exhibited several preparations ın 
support of his statements Prof G B Howes bore testimony 
to the originality and value of the observations which im some 
respects were at variance with the views of the most recent 
writers on the subject Messrs G R Murray and Horace 
Monckton offered some remarks on the similarity in certam 
respects of the fauna and flora of the West Coast of Africa and 
the East Coast of South America, with reference to the state- 
ments made by Mr Pocock and M:® Scott Elliot —The 
meeting adjourned to April 6 


Anthropological Institute, March 21 —Prof A Mac- 
alister, F R S, President, in the cnan —Dr Tylor exhibited a 
collection of the rude stone implements of the Tasmanians, 
showing them to belong to the paleolithic or unground stage 
of the implement-maker’s art, below that found among pre- 
historic times in Europe, and bemg on the whole the lowest 
known inthe world Fragments or rough? flakes of chert or 
mudstone, never edged by grinding, but only by chipping on 
one surface with another stone, and grasped in the hand with- 
out any handle, served the simple purposes of notching trees 
for climbing, cutting up game, and scraping spears and clubs 
The Tasmanians appear to have kept up this rudimentary art 
in their remote corner of the world until the present century, 
and their state of civilisation thus becomes a guide by which to 
judge of that of the prehistoric drift and cave men, whose life 
in England and France depended on simular though better ım- 
plements The Tasmanians, though perhaps in arts the rudest 
of savages, were at most only a stage below othe: savages, and 
do not disclose any depths of brutality The usual moral and 
social rules prevailed among them , their language was efficient 
and even copious , they had a well-marked religion in whith 
the spirits of ancestors were looked to for help m trouble, and 
the echo was called the ‘‘talking shadow ” Such facts make 
it clear that neither antiquity nor savagery reaches to really 
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e 
primitive stages of human life, which belongs to a remoter 
‘past —A papes by Prof Politis on bhrial customs ın modern 
Greece was read , also a paper gn the cave paintings of Aus- 
tralia, by the Rev John Mathew 
e 


e 
EDINBURGH 


Royab Society, Februaryezo —The Hon Lord Maclaren, 
vice-president, in the chair, Mr Malcolm Laurie read a paper 
on the anatomy of the Lv ypterade  Chelicerze exist in front of 
the mouth in SZwonza and Furypterus, thus making the number 
of cephalothoracic appendages in these forms agree with that of 
the arachmida in general The presence of an epiconite on the 
basal joiny of the walking limbs ts also an arachnoid character 
The third to esixth free segments in S/monza carry paired 
plate-like appendages, each of which appears to have borne one 
or more branchial lamella There are sternites covering the 
gvhgle ventral, surface of each segment, Sfmota differmg in 
this respect from Zurypterus, which, according to Schmidt, has 
no sternites on these segments The suppression of the stermte 

tof the second free segment and the reduction of tts appendage 
to nothing but branchiablamellæ 1s due to the enormous develop- 
ment of the genital operculum which covers this region This 
suppression of the second segment seems to point toa closer 
relation of these forms to the Fed:palpz, in which the same 
thing occurs, than to the scorpion, m which the second segment 
and its appendage are well developed —-The Rev Prof Duns 
discussed the early history of some Scottish mammals and 
birds —Prof Rutherford communicated a paper, by Dr W G 
Aitchison Robertson, on the digestion of sugar in health 


March 6 —Mr T B Sprague discussed a new algebra, by 
means of which permutations may be transformed in a vanety of 
ways,eand their properties investigated In this algebra seven 
symbols of operation are used, the multiplication table being— 
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Prof Tait read a note on the compressibility of liquids in con- 
nection with their molecular pressure 


March20 —-Dr D Gill, H M Astronomer atthe Capeof Good 
Hope, communicated a paper lustrated by photographs on recent 
progress in celestial photography The method recently used for 
the determination of the sun’s distance by observations of the 
planet Victoria was also described A numbe of separate series of 
observations have been made—each series by itself being more 
trustworthy than observations made during a transit of Venus 
The results mdicate also that the present estimate of the mass 
of the moon is about one per cent too large —A paper was 
communicated by Dr Robert Munro on a remarkable glacier 
lake, formed by a branch of the Haidanger-Jokul, near 
Eidfiord, Norway 


PARIS 


Academy of Sciences, March 20 —=M Loewy in the chair 
—On the next solar eclipse, by M J Janssen —On the pre- 
paration of a variety of swelling graphite, by M Henri 
Moisan M Lua: has divided the vaneties of graphite into 
two classes, according to their behaviour on treating with a 
little nitric acid and calcining Those which swell up he calls 
graphites, and those which do not graphitites The vaneties 
produced ordimarily in the electric arc and by solution ın iron 
do not swell It can, however, be obtained ın the first condi 
tion by suddenly cooling the casting ım water, when the swell- 
ing graphite will be found in the more tntertor portions The 
best way of preparing ıt ıs by means of molten platinum About 
200 gr of platinum are fused in a carbon crucible placed inthe elec- 
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ric furnace Waen the metal fu ses it gets saturated with carbon, 
orming a carburet mixed with free carbon, whieh ager solidifi- 
cation exists in the form of qwelling or true graphite Itis 
separated by aqua regia The residue conststs of slate-grey 
hexagonal crystals of density 2 06 to 2 08, burning in a curreet 
of oxygen at 575° From 400° upwards 1t sWells hke mercury 
sulpho-cyanide It 1s not attacked by fused nitrate of potassium, 
chromic acid, or hot sulphuric awd, but ıs rapidly atigcked by 
warm iodic acid and fused sodium carbona The swelling up 
is attributed to the sudden liberation of heated gas due to the 
decomposition of a very small quantity of graphitic oxide pro- 
duced under the influence of mitric acid at the expense of a trace of 
amorphous graphite mixed with the crystallised variety, and more 
easily attacked than the latter —Reseaxches’ on samarium, by 
M Lecoq de Boisbaudran —The pandreas andsthe nerve centres 
regulating the glycemic functions experimental demonstrations 
derived from a comparison of the effects of a removal of the 
pancreas with those of bulbary section, by MM JA Chauyea) 
and M Kaufmann Medifilary section, preceddd or followe 
by bulbary section, produces exactly the same effects as 
medullary section preceded or followed by the removal of th® 
pancreas As regards, therefore, tbe physiological action 
exerted upon the sugar-formaag apparatus, this last operation 
behaves exactly like the bulbary section Now the latter 
determines the super-activity of the liver by suppressing the 
transmission of the influence of an mhibitory centre situated in 
the medulla oblongata As a necessary result, the removal of 
the pancreas acts in an analogous way in producing hyper- 
glycemia and glycosuria This operation amounts to the 
annihilation of the centre controlling the glycogenie function 
Hence the pancreas acts upon this function by exciting the 
activity of this inhibitory centre, and probably also by 
influencing the exciting centre, which 1s, on the other hand, 
checked in its activity by the products of internal pantreatic 
secretion poured into the blood The results of the whole 
experimental investigation on the pathogeny of diabetes are 
embodied in sixteen propositions —On the distribution in 

latitude of the solar phenomena observed at tite Royal Obser- 
vatory of the Roman College during the fourth quarter of 189@by 
M P Tacchini —Photography of the solar corona apart from 
total eclipses, by M George E Hale —-On electric waves along 
fine threads, calculation of the depression, by M. Birkeland — 
‘On initial capacities*of polarisation, by M E Bouty —In- 
fluence of frequency upon the physiological effects of alternating 
currents, by M d’Arsonval —Measurement of large differences 
of phase in white light, by M P Joubin A new method of 
rendering visible the frmges produced by two mterfering systems 
of waves consists in flacing an anisotropic compensator upon 
both the groups which have traversed the interference apparatus 

This compensator then receives polarised light which, before 
being analysed, passes through a plate of quartz with its principal 
section at an angle of 45° to the plane of polarisation Such an 
arrangement has been carried out in one of Fizeau’s apparatus 
for measuring expansions It reads direct to yy of a micron — 
On spherical aberraticn of the human eye, measurement of 
senilism of the crystalline, by M C J A Leroy The mean 
aberration ts a function of the age which grows slowly in young 
people and very rapidly after mature age, tending towards a 
maximum in old age The spherical aberration of the eye 
also depends principally upon the crystallme and notably upon 
the variability of its index of refraction In young people 
this variability is rapid enough to sensibly correct the aberra- 
tion It decreases with age, and tends to a limiting value which 
1t would have if the crystalline had a uniform index throughout 

—Electrical crucible for the laboratory, with directing magnet, 
by MM E Ducretet and L Lejeune —On a phenomenon of 
dissogiation of sodium chloride heated m presence of a 
wall of porous earth, by M de Sanderval On  hydurilic 
and desoxyamalic acids, by M C Matignon ~~ Action 
of cotton upon sublimate absorbed ın dilute solutions, by M 

Léo Vignon —Influence of the alhalinity of blood upon the pro- 
cess of intra organic oxidation provoked by spermine, by M 

Alexandre Posh! —Production of sugar diabetes in the rabbit by 
the destruction of the pancreas, by M E Hédon —Improvement 
of potato-culture for mdustrial and forage purposes in France, 
by M Armé Girard —On the employment of ruthenium red in 
vegetable anatomy, by M Loms Mangin —Permuian fish fauna 
in France, by M. H E Sauvage ~On the manifestation, for 
more than six hundred years, of sudden variations of tempera- 
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ture on fixed dates during the second fortnight of January, by 
M Yom D Démoulin —Destruction of trees and public health, 
by M J Jeannel . ° 
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MATHEMATICAL ELASTICITY 
A Treatise onthe Mathematicas Theory of Elastzewy 
By A E H Love, M A, Fellow and Lecturer of St 
* John’s College, Cambridge Vol I (Cambridge 
Unversity Press, 1892 ) ° 
R LOVE'S treatise is the necessary complement 
to Todhunter and Pearson’s “ History of the 
Theory of Elasticity,” m which an abstract 1s given 8f 
all the most important eriginal memoirs bearing on this 
subyect, arranged in historical order 

But the student who wishes to make himself acquainted | 
with the works gf these orginal authorities, by the’ 
guidance of Todhunter and Pearson’s History, will find 
the necessity of an acquaintance with Mr Love’s work 
as an introduction to the elements and to the notation 
of the subject of elasticity 

Mr Love has prepared an elegant and modern 
artillery of analysis , and he ıs not afraid to fire off his 
guns To pursue the simile, there ıs no fear of the 
subject being obscured in the smoke of his own guns—- 
in these days of smokeless gunpowder. 

The size of the book 1s kept within reasonable dimen- 
sions, compared with the scale of a continental treatise, 
ay,leaving the heaviest parts of the analysis as exercises 
:o be worked out by the trained mathematical student, 
: whom the work 1s addressed. 

The author says in the preface, “I have not thought 
t advisable to introduce collections of examples for 
yractice” But such collections do not exist, and the 
ıuthor would find ıt as formidable a task as that he has 
already carried out to attempt to construct the examples 
ammself In the present state of his subject any really 
1ovel example would be worthy to take rank as a new 
and independent theorem 

The examples which we see around us of the physical 
and industrial applications of the Theory of Elasticity 
are the best check in existence to keep the subject from 
secoming a mere development of pure*mathematics, with 
such generalisations as to space of # dimensions, and 
yased upon physical laws adopted merely vecause of the 
malytical elegance they confer, quite apart from any 
*xperimental verification 

The first five chapters are occupied with the general 
heory, including the analysis of strain and stress, stress- 
strain relations, the strength of material8, and a number 
of general theorems In the analysis of strain the method 
f Thomson and Tait’s “ Natural Philosophy” has been 
ollowed, beginning with the geometrical and algebrarcal 
heory of finite homogeneous stram, deducing thence the 
shysical state of infinitesimal strain Hooke’s law, made 
such a mystery of by its inventor, now becomes a necessary 
consequence of the expansion by Taylor’s theorem of the 
stresses as functions of the displacements and strains, 
reglecting power above the first or second , and the law 
‘eceives ample experimental justification in the observed 
sochronism of the small vibrations of elastic bodies, as 
hibited by the musical notes they give out. 

In the treatment of the benting of a beam and the 
orsion of acylinder in Chapter VI , Saint-Venant’s method 
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has been followed, and the warping and distortion of the 
ctoss-sectign earefully * investigated and illustrated in 
fig 10, p* 156 * . 

This warping effect 1s well known to engineers though 
hitherto generaly ignored in the mathematical treatment, 
as impairing the sweet simplicity of a bending moment 
and consequent proportion curvature resulting only 
from the extension and compression of the fibres, thus 
ignoring the shearfhg stresses called into play We 
can now begin to perceive the reason why a beam ıs so 
much stronger and stiffer than ıt ought to be according 
to the ancfent theory® 

In the investigation of the torsion of a cylinder, where 
cross-section 1s a rectangle, the analysis of Thomson and 
Teitehas been closely adhered to Dr Ferrers, the 
Master of Gonville and Caius College, has made this 
@nalysis more complete and symmetrical, and has exhi- 
bited the hydrodynamRal analogies more clearly, by em- 
ploying a pair of Fourier series, one proceeding by sines 
and cosines of multiples of x, and the other of y, each 
series representing separately the motion or displace- 
ment corresponding to a simple shear of the rectangular 
section The elliptic function mterpretation of this pair 
of series, m which the corresponding moduli are 
obviously complementary, 1s very interesting, but has not 
been pursued by Mr. Love 

Nowthat Prof Karl Pearson has dedicated thefirst part 
of the second volume of the History to the “ Memory ot 
Saint-Venant,” the political cloud, vaguely described ın 
M Bertrand’srecent “ogeof Chasles, which overshadowed 
Saiat-Venant’s official career, 1s clearing off, and full 
tribute 1s beginning to be paid in France to the great 
advances due to him 

Lamé, too, like Saint-Venant, appears to have hved in 
official neglect, although his method of Curvilinear Co- 
ordinates, expounded in Chapter VII , has been a powerful 
analytical engine for the solution of elastical problems, 
and his “ Théorie de PElasticité” 1s a standard text-book 
to the present day 

The solution of the elastic deformation of a sphere, 
tre ated in Chapter X,1s also due to Lamé. Mr Love 
apphes his analysis to the consideration of the effect ot 
a flaw in the shape of a spherical cavity, and shows that 
in this case the engineer’s factor of safety of 2 ıs the 
theoretically correct factor 

The most important application on a large scale of the 
analysis of the elastic deformation of a sphere is the in- 
vestigation of the effective rigidity of the earth, con- 
sidered as an elastic solid, under the action of its own 
gravitation, and shghtly disturbed by the rotation and the 
tide-producing forces Elaborate calculations and ob- 
servations have been carried out by Prof G H Darwin, 
if we could observe and measure the bodily tides in the 
earth, an estimate of its mgidity could be obtained Mr 
Love gives the numerical results corresponding to mean 
rigidities equal to those of steel and glass 

Mr Chree’s valuable investigations of the strain pro- 
duced by rotation in an elastic circular disc, in a sphere 
or an ellipsoid, are introduced here, and receive careful 
analysis and interpretation 

Chapter XI treats of the vibrations ofa sphere The 
free vibrations have been completely worked out by 
Prof Lamb In the forced vibrations the lag or change 
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of phase 1s the interestufg subject of inquiry, as showing 
to what extent the*“ equilibriufh theory” of the bodly 
tides of the earth, consylered in the preceding chapter, 
can be adopted as a working theory. 

Lord Kelvin has shown how the meya of a pendulum 
appears reversed in sign if the point of support 1s actuated 
by a vertical vibration, whan the forced and fgee periods 
are as two to one , but when the pegiods are made in the 
ratio of three or four to one, the equilibrium theory can be 
adopted This principle has been employed recently by 
Sarrau and Vieille in the measurement of powder pres- 
sures by means of spring gauges » the’ free period of the 
spring ıs so adjusted in corgparison witlf the period of the 
apphed pressure, so that the vibrations of the spring do 
not make their appegrance, and the indications of the 
gauge are the same as those for an equal statical pres 
sure, steadily apphed 

Valuable worx ım the dascussion of particular 
problems of a somewħat general nature has been 
carried out by the late Prof Belt, of Pisa, and con- 
tinued by his disciple Cerruti, particularly also by M 
Boussinesq, 1n his theory of “local perturbations” in an 
elastic solid bounded by a plane, as illustrated, for in- 
stance, in the deflection produced in a sheet of ice by a 
man standing on it, these questions occupy Chapters 
VIII and IX 

The applications of conjugate functions in Chapter 
XII introduce some interesting problems The book 
concludes with the consideration of an elliptic cylinder, 
turned through a small angle Something appears want- 
ing here as the balancing couples on the interigr and 
exterior confocal ellipses are not brought into evidence 
When the exterior ellipse becomes indefinitely large the 
stresses over it gre evanescent, but their resultant ıs a 
fimte couple So, too, when the inner ellipse becomes 
the line joining the foci, in this case the Jacobian 4 
becomes infinite at the centre, and the displacements z 
and v at this point require closer investigation 

It 15 unfortunate, as Maxwell remarked, that we have 
no space functions corresponding to the conjugate 
functions of a plane But by the rotation of these con- 
jugate plane curves about an axis, Waugerin has obtained 
a system of space co-ordinates, suitable for application 
to certain surfaces of revolution, and he, Mr Hacks, 
and Mr W D Niven, have worked out the analysis 
completely for certain quadric surfaces, cones and tores 

In the questions considered in this first volume the 
forces which produce the elastic displacements are of 
moderate amount, so that the proportionality of stress to 
strain may be taken as true, and they act as distributed 
forces throughout the solid, such as gravity and the 
forces of tnertza introduced by vibrations 

Mr Love measures these forces per unit mass, and not 
per unit volume, as ın Thomson and Tait’s “ Natural 
Philosophy,” so that the component forces appear as 
PX, pY, pZ, qualified by p, the density as a factor 

Cases might arise, however, say in a dynamo, where 
some of the forces, the forces of inertia and gravity, would 
be measured per unit mass, and the others, the electro- 
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tarn up in the second volume, when the question of the 
elagtic equilibrium of a lamina has to be considered, 
m which the stresses are due to an applied finite pressure 
on one side of the lamina Mr Basset hag performed a 
valuable service in pointing out the insuffictency of pre 
eeding methods for econstructing a theory of such ar 
important practical question as the collapse of boule: 
flues (Pied Mag , September, 1892), and he might hav: 
added®of the Bourdon gauge , We await with interes’ 
Mr Love’s contribution to this delicate and baffling par 
of the Theory of Elasticity 
© In the preface of the “ Treatise’ on Solid Geometry, 
by Frost and Wolstenholme, the authors, after thanking 
the proof-readers for their trouble, conclude by “ express 
mg thdr regret that they have not escaped a large numbe 
of errors} which it will be punishment enough to them t 
see tabulated in an adjoining page ” 

Where the critic has also been a proof-reader he lay 
himself open to this ambiguous acknowledgment, if h 
points out any misprints, but we are pleased to find tha 
the present volume, on careful re-examination, appear 
to be very clearly and correctly printed 

A G GREENHILL 





BIOLOGY AND THE MEDICAL STUDENT 


Text-book of Elementary Brology Introductory Scien 
Text-book Series By H J Campbell, M D (London 
Swan Sonnenschein and Co, New York Macmilla 
and Co , 1893 ) 

HIS volume of 266 pages octavo is an ultra-el 
mentary one, subdivided into a first part of r 
pages, which deals with generalities of plant and anim 
morphology and physiology, together with the principl 
of classification, and nto a second of 111 pages devot 
to the consideration of certain type organisms, Wr 
the exception of the dog-fish, which the autho: dismiss 
in four short pages, the said types are those of the ¢ 
amination syllabus of the Conjoint Board of the Roy 

Colleges of Physicians and Surgeons, and the fact th 

the book is thefirst one which has been written up 

that standard invests it with a special interest It 
illustrated by 136 borrowed woodcuts, some of whi 
are very poor and antiquated, while others are «< 
fective Its author shows himself to be possessed oi 
considerable power of discretion, and his book 1s cle 
and attractive in style It 1s, however, a pure compi 
tion, for the most part from well-known text-books, as 
only too apparent in certain gross errors transcribed, 
example, that of the assertion that the Monotre: 

brains are “not convoluted” , its only novelty les in t 

judicious introduction of concise and useful histor 

résumés, giving the dates, names, and achievements 

epoch-making investigators Trivial errors abound, a 

controversial matters of the moment are here and th 

dogmatically introduced, as though finally established , 

wit (a) the allusion (pp 39 and 145) to the ectoblas 

origin of the segmental duct, which, so far as ıt may 





magnetic forces, per unit volume, for this reason thee 

Thomson and Tait method of measurement appears 

preferable, as the factor p can be inserted where required 
The difficulties of constructing a rational theory will 
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to-day regarded as an undisputed fact, rests upon \ 
Whyhe’s discovery of a dividing nucleus connecting 
with the parent epiderma, and (8) the assumed conju 
tive reproduction of Amoeba (p 160). Conver: 
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it 1s refreshing to find that ın this,a most elementary 
work, the pulmonary sacs of spiders are alluded to as 
4 “í fantrachem (p 105), and the lung hooks of scorpions 
“chambéred tracheæ ” (p 112) The author dis- 
dune between more general matter printed m large 
type, and more detailed set up ın smaller, pomtthg 
_out m his preface that “in reading the book for the first 





‘time the student ıs advised to read only” the former 

The fact that ın some eases a knowledge of thè details 
m question is indispensable for the appreciation of the 
‘broader statements laid down for first 1eading, somewhat 
detracts from the utility of the method employed , and 
1n at least one case (tw8 top paragraphs of p 7) the sen- 

tences are so worded that the exclusion of the smaller type 

involves error and confusion of ideas One &f the most, 
characteristic featares of the work 1s 1ts marked brevity 

<: A general review of the Mammalia ” is essayed in eleven 
pages, while the “ Infusoria ” are despatched in one line 
and a word (but a cross reference to the Vorticella 
described ın full ‘in a subsequent chapter) No wonder 
then, that for want of due qualification, descriptions of 





things and conditions in reality individual and special 
should serve for those general and of broad application 
(as, for example, the assertion that the spiders as an order 
have an unsegmented cephalo-thorax, and that “all cells 
resemble each other when they are first formed”), and 
that negative characters should be accasionally employed 
fæ diagnostic purposes, to the exclusion of others of a 
positive and more forcible nature but requiring a morea 
detailed declaration (cf the treatment of the hmbs of 
Primates) Some of the more lengthy descriptions are, 
nevertheless, inadequate and unfortunate, notably that of 
the sponges, which are defined (p 85) as “the connecting 
link between unicellular animals on the one hand and 
multicellular animals on the other,” and whose complex 
structure 1s illustrated by a diagram unlike anything in 
nature In dealing with the vertebrate reproductive 
system and cloaca, the author has so mixed up details 
and defimtions that his statements are misleading, 
contradictory, and in part erroneous (cf pp 155 and 264, 
and 135, 153, 252, and 256) In dealmg with the lower 
plants, the existence of sieve-tubes mn the marie alga 
(Macrocystis) might with advantage be alluded to as an 
all-important elementary fact, and the definitions of the 
Thallophyta and the Pteridophyta might well be 
modified accordingly Minor errors and deficiencies, 
such as the 1mplied absence of sensory cells in the ne 
the too-fiequent employment of the adjective “horny ” 





allusion to structures having no such constitution (cf espe- 
cially pp 102 and 192), the confusion between the “ wing” 

and patagium, and the definition of important orders 
and families in terms which in their scantiness convey 
no adequate meaning, will doubtless be duly corrected 
and made good This notwithstanding, the book has 
many good points, and its clearness of style is a 





high recommendation , its greater subdivision, if ampli- 
fied and supplemented by way of introduction of great 
groups not even named in the present edition (eg the 
Brachiopoda and Polyzoa), might be worked up into 2 
generally serviceable volume 

The lesser subdivision of the volume chiefly merits 
attention for having been avowedly compiled for the 
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examinees of the conjoint medical board above alluded 
to The progamme ‘is as follows --Amoeba (5 pp), 
Yeast Pant (3 pp), Protococeus and Glceocapsa (6 pp), 
Bacteria (6 pp.), Vorticella (7 pp), Gregarine (5 pp), 

HYdra (9 pp),ethe Liver Fluke (11 pp), Tape Worms 

(21 pp), Nematoda (12 pp), the Leech (11 pp), General 
Review ef the Mammalia #11 pp) = 107 pp 1m all, of 
which 66 are deveted to animal parasites—a veritable 
diet of worms! We know not upon what principles this 
régime has been prescribed , but when it 1s considered 
that the doctring of phagocytosis, which has of recent 

years dong more than.all else to advance and revolu- 

tionise medical’ science, is ethe direct outcome of com- 
parative biological inquiry, and that its founder ıs a 
monwnedicale man, we confess to a feeling of 
astonishment The programme itself savours of the 
“Technical Education ” bogie of our times, than which no 
greater deception has ®ver existed The principles of an 
elementary scientific training nust be the same for the 
medical man and the mechanictan, the philosopher and 
the plumber Natural laws and ultimate principles are 
for all time and unalterable , and experience shows that 
the medical student whose elementary biological training 
embraces a comprehensive structural analysis of some 
small mammal (if of no lower vertebrate in addition) to- 
gether with the principles of comparative morphology, 
working from the tree thus surveyed as a whole through 
the scattered leaves of his surgical anatomy, emerges a 
thinking man, rather than a mere pedant, as has been so 
often the casean the past The chief value of biological 
science to the medical student 1s unquestionably educa- 
tional To sink this all-important aspect of his scientific 
training, ın preference for a mere dabbling in helmin- 
thology, as we venture to think hae been done in the 
case before us, 1s to neglect one of the surest safeguards 
for the future, and to ignore the dictates of common sense 
based upon experience The attitude 1s indicative of 
a retrogressive return to the days when medicine was the 
only channel of approach to science, and to that order of 
things, the lingering relicts of which, still hovering over 
certain of our English-speaking Universities, to-day bar 
the way to the employment of all but medical graduates as 
responsible teachers of science in certain of their medical 
departments The time is fast dawning, when in London 
and other great centres, the preliminary scientific 
traning of the medical student must of necessity be 
imparted either in central institutions devoted to the 

purpose, or in no less special ones attached to the medi- 
cal schools themselves This work, if it is to be done 
properly and to the cedit of the nation, must 
clearly be entrusted to trained specialists, whose business 
1t shall be to keep abreast of the times, and by such 
men the text-books of the future will have to be written 

The principles which have called forth the volume now 

under review, on the other hand, favour a professional 
monopoly, under which the medical practitioner will tend 
to usurp the functions of the trained non-medical educa- 
tionalist, to the detriment of his own calling and the 
reversion to a well-mgh obsolete constitution Indica- 
tions of the exercise of this monopoly are abroad , but we 
shall be much surprised 1f, ın the bidding for the medical 
student now rife, it obtains a foothold 
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THE MORPHOLOGY QF BACTERIA 
Contrıbution VÉtudg de la Morpholegze et au 
Développement des Bactériacées Par A Billet, Doct 
en Méd , Médécin-Major de 2° classe (Paris Octave 
Dom) i 
INCE the puablicatiog of the “ Peach-coloured 
Bacterium,” by Prof Lankeste the subyecteof the 
morphology of the bacteria cannat be said to have 
received much attention from English investigators 
The department of bacteriology has to a great extent 
been monopolised by the physjcian, who gppears to 
confine himself almost exclusively to the study of the 
more practical bearings of the subject It 1s therefore 
refreshing to find a surgeon-major devoting his time toa” 
very thorough mvestigation of bacterial morphology 
Dr Billets work dates back from 1885, and was 
carried on for the most part in the Wimereux Laboratory 
under the able direction of Prof Giard His communi- 
cations were first published in the Bul Se dela France et 
de la Belgigue, anc. the present work 1s a collected and 
revised edition of these The work consists of some 287 
pages, and includes (1) an histoncal introduction, which, 
owing to its succinctness and chronological sequence, will 
be found of great use to the general bacteriologist , (2) a 
minute description of the hfe histories of Cladothrix 
dichotoma and Bacterium parasttecum, and of tyo new 
species named by Dr Billet, Bactertum Balbiant and 
Bacterium osteophilum, (3) a very large bibliographical 
mdex embracing some 662 references , (4) a very beauti- 
ful senes of drawings i è 
The author briefly sketches the progress of morphology 
from the time of the doctrine of immutability of Cohn 
and that of pleomogphism of Prof Lankester, Crenkowsk1, 
and Zopf He shows how C Robin (1847), m his 
wonderfully interesting work, pointed to an affinity 
between certain bactena, his Leptothrex baccalis, for | 
stance, and certain filamentous algæ, the Leptothnix of | 
Kutzing (1843) , how, aiter the lapse of twenty six years, 
Prof Lankester (1873 and 1876), determined, in his well- | 











known Sacterzum rubescens, the coexistence of micro- 
coccal, bacillary, and spirillar forms, and finally, how 
the theory of the “form phases” became further eluci- | 
dated by Cienkowskt ın 1887 ın the “ Morphologie | 
der Bakterien,” and by Zopf in 1871 ın his “ Genetische 

Zusammenhang von Spaltpilzformen” Thelatter observer . 
describes in the life history of the higher bacteria, coccal, 
bacteroid, bacilary, vibrio, spirijar, leptothmx, and 
zooglea forms , the Clathrocystes roseo-ferstcina of Cohn 
becomes the zooglea phase described in Bacterium | 
rubescens of Lankester, or more correctly, of the higher 

Beggiıntoa roseo persicina Starting with the above series 
of form phases, the author ingeniously consolidates and 
groups them into four stages, viz —1 The filamentous, 


in which the bactena are associated into larger 
and shorter filaments 2 The dzssoctated stage 
i which the elements become free and motile, 





and assume the well-known coccal bacteroid and other 
forms 3 The zuterlaceng stage—-ctat enchevitré—where 
the elements interlace with one another 4 A sooglea 
stage, in which the elements loose their movements and 
aggregate themselves into certain defimte forms The 
author goes on to show how definite and characteristic 
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are these groupings m the case of the organisms which he 
hase examined (see above) He pomts out that their 
presence or absence depends upon surrounding conditions 
—media, temperature, &c But he further widens the 
whole question in seeking to show that in the less highly 
developed bacteria there are traces of the form phases 
and form groupings of the more morphologically perfect 
organisms In this connection he briefly brings together 
the observations which have been made upon the life 
history of the lowe: bactena Thus the encapsulation 
observed ın the pneumococci, streptococci, tubercle, and 
anthrax bacilli, sarcinee, &c , &c , may correspond to the 
zooglea stage, for he recognists both pneumococcal, 
merispqmedia, and sarcina forms in his zooglea stage 
He regards the zooglea as protective, and forming when 
the medium is becoming exhausted. We may add that 
im the animal tissues encapsulation often appears depen- 
dent upon the resistance offered by the tissues He 
further points out that the zooglea 1s often pigmented 
In describing the life histories of ‘his bacteria, Dr 

Billet makes some interesting remarks Thus, he is in- 
clined to beheve that the chum of the vibrio form 1s 
nothing else than the residuum of the inner coat, and 
that ıt 1s formed during the process of segmentation by 
a drawing out and attenuation òf the inner coat, like, for 
example, when a glass rod is drawn out in aflame As 
many vibrios move about which have no cilia, he agrees 
with Van Zieghem that the bacterial element has a proper 


€ movement of its own, which is not dependent upon a 


cilium, and he believes that the cilium of the Bacteria 1s 
quite a different thing from the ciliumof zoospores He 
carefully describes the movements of the vibrio forms, 
and adds that they are greatly accentuated by a power- 
ful light, a point first observed by Engelmann, in his 
Bacterium photometricum Fe also states that the passage 
from the rectilinear forms to the less curved (vibrio) and 
more curved (spirilla) forms, depends upon the degree 
of temperature and amount of putrefaction , the greater 
the latter the more the twisted and appendiculate 
forms He concludes by giving the evidence in favour 
of a relationship between the Bacteria and the Alge . 
the relationship Appears great in the case of the or- 
ganisms which he describes, but probably if he had 
studied Actinomyces he might have similarly found very 
many points ın favour of a relationship with the mycelial 
RUBERT BOYCE 





°? OUR BOOK SHELF 


Introductory Modern Geometry of Point, Ray, and Circle 
By W Smith (London Macmillan and Co 


1893 ) 

Tus work of Prof Smith’s has a “very practica 
purpose,” viz “to present in simple and intelligibl 
form a body of geometric doctrine, acquaintance with 
which may fairly be demanded of candidates for thi 
Freshman class” of the Missouri State University I 
1s shaped on the lines of such modern works as those by 
Newcomb, Halsted, and Dupuis, to refer to Enghsh text 
books only , but it most nearly resembles in some part: 
the excellent little manual “on congruent figures,” by 
Prof Henric1 “The work asks to be judged, at least ir 
its name, according to (the) spirit of modern geometry 
and not according to the letter ” 
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It is hard at this date to write anything new on the 
subject of elementary geometry, and for the clas$ ad- 
dressed by the authorit ıs not desirable, but the well- 
known facts’ may be treated in very diverse ways in 
this case there is a novelty and freshness which must 
commend the treatment of them to all intelligent students 
Take this “ precise definition” ofa plane Take two points 
‘A and B and suppose two equal spherical bubbles formed 
about A and B as centres Let them expand, always 
equal to each other, fntil they meet, and still keep on 
expanding The line where the equal spherical bubbles, 
regarded as surfaces, meet, has all its points just as far 
from A as from B As the bubbles still expand, thus 
hne, with all its pointg equidistant from A and B, itself 
expands and traces out a flane as its path through space 
Hence we may define the f/ane as the region (og surface) 
where a pomt may be, that 1s, equidistant frogn two fixed 
points It ıs eyident that the plane, as thus defined, 15 
reversible The superiority of this definition consistsin 
its not only telling what surface the plane 1s, but also 
making clear that there actually zs such a surface Thence 
our author readily derives the notion of the vay (anglicé, 
straight line ad¢ractbeing a part bounded by end points) 

This manner of illustration occurs repeatedly, and 
adds, we think, much to the interest of the book 

As a specimen of the mode of proof employed we take 
what ıs equivalent to partof Euc 15 Data ABC, 
an isosceles triangle, AB its base, AC and BC its equal 
sides (here we may remark the figure 1s badly drawn a 
similar remark applies to figures on pp 6o and 91) 
Proof Take up the triangle ABC, turn it over, and re- 
place it in the position BCA Then the two triangles 
ACB and BCA have the equal vertical angles, C and C, 
also the side AC = BC (why?) and BC = AC (why?) ,° 
hence they are congruent (why’), and the <A = ¿B 

In the more elaborate proofs there ıs a larger crop of 
“ whys,” and in some cases the mterrogation 1s answered 
by the author 

The amount of ground covered is considerable, and 
yet, as we have gone through the whole of the text, it 1s 
so clearly opened up that the intelligent student, towhom 
we have previously referred, should be able to master it 
all, and successfully grapple with the well-chosen exercises 
which are arranged 1n fitting places throughout the book 
“ These exercises have been chosen with especial reference 
not so much to their merely disciplinary as to their 
didactic value, the author being persuaded that quite as 
good exercise may be found in goim'g,somewhither as in 
walking round the square” 

We have no hesitation in heartily commending Prof 
Smith’s introduction to teachers and pupils as an excellent 
one, and this we vouch, adapting the language of the 
learned counsel cited by Bailie Littlejohn, zostro perzculo 





Pruner of Horticulture By J Wnght (London Mac- 


millan and Co, 1893 ) 


THIS primer contains the substance’ of ten lectures 
delivered by Mr Wright for the Surrey County Council 
Besides the lectures, some sets of questions, asked after 
the lectures, are given together with the answers to 
these questions 

The primer 1s eminently practical, and 1s sure to prove 
very useful both to gardeners and to students It cannot, 
however, be considered quite free from errors, and a 
careful revision would increase its value 

Sometimes the text ts rather loose 

On p 54 the word ested 1s used indefinitely, sometimes 
meaning the style and at others the whole gyncecium 

Speaking of phosphatic manures on p 64 the author , 
says .— 

«Mineral superphosphate is ground coprolite treated 





with sulphuric acid 
“*Coprolite 1s antediluvian petrified manure, of which 
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there are large beds in fhe Eastern Counties It 1s fairly 
active, yet sustaining ° 

“Thomas’s phosphate powder, or basic slag— . 
1s composed of 15 to 25 per cent of phosphoric acid and 
alvout 45 per cent of lime It 1s not very quick ın action, 
but lasting in effect ” 

From this description one cannot get much idea of the 
relative @alues of these the phosphatic manures, and 
basic® slag suffers eby comparison with ground coprolite 
Practical experience shows that basic slag has a much 
higher value than ground coprolite as a manure, and has, 
moreover, an additional value as a check upon wireworm 

Again, gn p 77, the description of the fungus causing 
potato disease (phyt8phthora infestans) 1s scarcely accu- 
rate In describing the aewial hyphæ which spring from, 
the mycelium in the leaves and push their way through 


*| the stomata,the author says — 


“These stem-growths of thé fungus produce ‘ fruit’ 
fpores (DD) ın cells (Oogonia), that divide (F) and 
tberate the active agents in reproduction, tailed 
zoospores (G) which™float in the air, and swim in 
the moisture, dew, or rain,*on potato leaves” The 
letters in parentheses refer to fig 18, p 79 Neither 
text nor description below fig 18 1s correct What Mr 
Wright calls oogonia are really conidia, and what he 
calls conidia (F in fig 18) represent the formation of 
an oospore from oogonium and antheridium We must 
also dissent from the author’s views on.zoospores floating 
in the arr 

Apart from these defects the primer 1s well worthy of 
perusal, and will no doubt meet with success The prac- 
tical part 1s very well done, and this is, of course, the 
most essential part of the book WALTER THORP 


Ornithology in relation to Agriculture and Horticulture 

gated by John Watson 220 pp (London W H. 

llen, 1893 ) 

Tuis book contains a series of papers by well-known 
writers The chief interest will gather around chapters 
ui to vu inclusive, which treat of the common sparrow 
The trial of the spairow 1s opened very ably by Mr, Chas 
Whitehead (for the prosecution) He 1s well supported 
in the next chapter by Miss Eleanor A Ormerod These 
two writers for the prosecution will have the support of 
the vast majority of agriculturists in England, and their 
arguments contrast favourably with the less practical 
defence put forward in the two succeeding chapters by 
the Rev F C Morris and the Rev Theodore Wood 

Chapter VII is written by] H Gurney, Jun, and from 
the result of 755 dissections he draws up a table showing 
that “ın England about 75 per cent of an adult sparrow’s 
food 1s corn, chiefly barley and wheat, with a fair quan 
tity of oats” Nobody with experience of grain-growing 
in England will deny that the sparrow ıs a terrible pest, 
and it is time that a movement be made not towards 
exterminating the troublesome bird, but towards reducing 
its numbers to normal limits 

Chapter IX 1s an interesting defence of the rook, much 
of which defence this bird ments It ıs written by 
O V Aplin, who also contributes a very useful chapter 
on miscellaneous small birds WALTER THORP 


mA 





LETTERS TO THE EDITOR. 


[The Edrtor does not hold himself responsible for opinions ex 
pressed by hes correspondents. Nether can he undertake 
to return, or to correspond with the wirters of, resected 
manuscrepts intended for thes or any other part of NATURE, 
No notice zs taken of anonymous communications | 


Vectors versus Quaternions 


HAVING a vivid recollection of the pleasure I derved from 
Prof Gubbs’s attacks upon the quaternionic system in the rather 
one-sided discussion that took place about two years ago in this 
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journal, I have delayed replying to the letters of Profs MacAulay 
and Tait, from an expectation that Prof Gibbs yould havé 
something to say In this I gave not been mistakeng and, as 
there 1s a general agreement between us on the whole, I have 
merely to add some supplementary remarks Prof MacAulay 
relers to me as having raised the question again I can assure 
him it has never been cropped Apart from the one-sided dis 
cussion, ıt has been a live questign with Prof Gibbs aga myself 
since about 1882, and ıs now more alive than ever I gannot 
help thinking that Pré¥ MacAulay’s letter was overhastily 
written, and feel sure that if he knew as tuch about the views 
and methods of those to whom he appeals as he does about 
Quatermions, he would have wattten it somewhat differently, o 
perhaps not have written ıt at all, from a convtction gf the use- 
lessness of his appeal There 1s no quesflon ofsuicide with us , 
on the contrary, quite the reverse I am asked whethei the 
‘*spoonfeeding, ’ as he terms 1t, of Mixwell, Fitzgerald, &c, 
1s not good enough forme Why, of course not _ It 1s quater- 
monic, and that 1s the real Point concerned Ag&in, he think? 
nothing of the inscrutable negativity of the square of a vector in 
Quaternions , here, again, 15 the root of the evil As regards ae 
uniformity of notation amongst antiquatgrnionists, I dare say that 
will come in time, but the proposal 1s premature We have 
fist to get people to s.udy the matter and think about ıt I 
have developed my system, such as it is, quite independently of 
Prof Gibbs Nevertheless, 1 would willingly adopt his notation 
(as I have adopted his dyadical notion of the linear operator) 
1f I found it better Fut I do not I have been particularly 
careful in my notation to harmonise as closely as possible 
with ordinary mathematical ideas, processes, and notation, I 
do not think Gibbs has succeeded so well But that matters 
little now , the really important thing 1s to depose the quater- 
nion from the masterful posttion it has so long usurped, whereby 
the diffusion of vector analysis has been so lamentably impeded 
I have been, until lately, very tende: and merciful towards 





quatermonic fads, thinking ıt possible that Prof Tait might 
modify his obstructive atutude But there is seemingly no 
chance of that Whethei this be so or not, I think ıt is prac- 
tically certain that there ıs no chance whatever for Quaternians 
as a practical system of mathematics for the use of physicists 
How is 1t possible, whea 1t is so utterly discordant with physical 
notions, besides being at variance with common mathematics? 
A vector 1s not a quateenion , 1t never was, and never will be, 
and its square ıs not negative , the supposed proofs are perfectly 
rotten at the core Vector analysis should have a purely 





vectorial basis, and the quaternion will then, if wanted at all, 
merely come in as an occasional auxiliary, as a special kind of 
operator Itisto Prof Tait’s devotion to his master that we 
should look for the reason of the little progress made in the last 
20 years in spreading vectoi-analysis 

Now I have, in my turn, an appeal to make to Prof MacAulay 
I have been much interested in his recent R S paper As 
the heart knoweth its own wickedness, he will not be surprised 
when I say that I seem to see ın his mathematical powers the 
‘t promise and potency” of much future valuable work of a 
hard-headed kind This being so, I think ıt a great pity that 
he should waste his talents on such an anomaly as the quater- 
monic system of vector analysis I have examined a good deal 
of his paper, and can find nothing quaternionic about it except 
the language concerned in his symbols On conversion to 
purely vectorial form, I find that it 1s greatly improved I 
would suggest that he give up the quaternion If he does not 
like my notation, or Prof Guibbs’s, or Prof Macfarlane’s, and 
will invent one for himself, ıt will receive proper consideration 
He will greatly extend the sphere of his usefulness by the con- 
version <A difficulty in the way 1s that he has got used to 
quaternions I know what ıt 1s, as I was in the quaternionic 
slough myself once Eut I made an effort, and recovered my- 
self, and have little doubt that Prof MacAulay can do the same 

Passing to Prof Tait’s letter, ıt seems to be very significant 
The quaternionic calm and peace have been disturbed There 1s 
confusion in the quaternionic citadel, alarms and excursions, 
and hurling of stones and pouring of boiling water upon the 





invading host What else ıs the meaning of his letter, and 
more especially of the concluding paragraph? But the worm 
may turn, and turn the tables 

It would appear that Prof Tait, being unable to bring his 
massive intellect to undeistand my vectors, or Gibbs's, or 
Macfarlane’s, has delegated to Prof Knott the task of examin- 
ing them, apparently just upon the remote chance that there 
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might possibly be something in them that was not utterly 
despisable Prof Knott has examined them, and has made 
some remarkable discoveries One of them 1s thgt those vector 
methods in which the quaternion 1@ not the master lead to 
formulze of the most prodigious and alarming complexity He 
has counted up the number of symbols in certain equations 
Adħirable critic ! : : 

Now, since this discovery, and Prof Tait’s remarks, are cal- 
culated to discourage learners, I beg leave to say, distinctly and 
emphaticajly, that there is no foundation for the imputation 
Prof Knott seems to have found a*mare’s nest of the first 
magnitude , unless, indeed, he 1s a practical joker, and has been 
hoaxing his venerated friend Speaking from a personal know- 
ledge of the quaternionic formule of mathematical physics, and 
of the corresponding formule in my notation and in Prof 
Gibbs's, I can say defimtely that there? ıs very little to choose 
between them, so far as merelengthgoes Perhaps Prof Knott 
thas been c8unting the symbols in a Cartesian formula, or in a 

i] 

gemi cartesiat one, or some kind of expanded forms I do not 
write for experts who delight in the most condensed symbolism 
I do not even claim to be an expert myself I have to make my 
readers, and therefore frequently, of set purpose, give expanded 
forms rather than the most condensed 

But so far as regaids the brief vector formulg, I find that the 
advantage is actually ın my favour I attach no importance to 
this, but state ıt merely as a fact which upsets Profs Knott and 
and Tait’s conclusions It 1s desirable that I should point out 
the reason, otherwise the fact may not be believed In-common 
algebra there is but one kind of product of a pair af quanttties, 
say F and v, which ıs denoted by Fv In vector algebra there 
are two kinds of products One of these closely resembles the 
usual product, whilst the other 1s widely different, being a vector 
itself Accordingly, to harmonise with common algebra, I 
denote the scalar product by Fv It degenerates to Fv when 
the vectors have the same direction Now, since the 
gt lary denote this function by —SFv, which 1s double 
s long, whilst + Fv becomes = SFv, it is clear that there 
must be an appreciable saving of space from this cause alone, 
because the scalar product 1s usually the most frequently 
occurring function 

But there are other causes The quaternionic ways of 
specialising formule are sometimes both hard to read and 
lengthy ın execution Look atS UaUpS UsUp, which I see 
m Tats book I denote this by (ap) (8:p,), or else by 
mp, By, Tait ıs twice as long But the mere shortness 1s not 
important It is distmetness that should be aimed at, and 
that 1s also secured by departing from quatermonic usage 
Examples of shortening and clarifying by adopting my notation 
may be found on nearly every page of Tait’s book 

Consider, for example, rotations Quaternionists, I believe, 
rather pride themselves upon their power of representing a 
1otation by means of a quaternion Thus, b = yag™! The 
continued product of% quaternion g, a vectori a, and another 
quaternion g~}, produces a vector b, which ts a turned round a 
certain axis through a certain angle It is striking that ıt 
should turn out so , but 1s it not also a very clumsy way of re- 
presenting a rotation, to have to use two quaternions, one to 
pull and the other to push, inorder to turn round the vectorlodged 
between them? Is it not plainer to say b=7a, where » 1s the 
rotator? Then we shall have ac=a7e=7’as'ex &c , if 7" 1s 
the reciprocal of7 Then Prof Tait’s Vgag ge (g™ bg) gis 
represented by Vrar¢r’b See his treatise, p 326, 3rd edition, 
and note how badly the g ( ) 77! system works out there and 
in the neighbouring pages 

What, then, 1s this rotator? Itissimply a linear operator, 
lke @ It ıs, however, of a special kind, since its conjugate 
and its reciprocal are one, thus 77 =1, or ==77! Far be it 
from me to follow Prof Tait’s example (see his letter) and 1m- 
pute to him an “imperfect assimilation ” of the linear and 
vector operator What I should prefer to suggest 1s that his 
admiration for the quatermonic mantle 1s so extreme that he 
will wear ıt in preference to a better-fitting and neater garment. 
If we like we can express the rotator in terms of a quaternion,. 
in another way than above, though involving direct operations 
only But I am here merely illustrating the clumsiness of the 
quaternionic formule: ın physical investigations, and their un- 
naturalness, by way of emphasising my denial and disproof of 
the charge made by Prof Tait against vectorial methods Thé 
general anti-quaternionic question I have considered elsewhere. 

Paignton, Devon, March 24 OLIVER HEAVISIDE. 
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Severe Frost at Hongkong 


THE occurrence of severe frost at moderate elevations Within 
the Tropics must be rare, It seems worth while therefore to 
* place on recerd im the columns of NATURE some portion at 
least ofan official report on the low temperature which (as was 
stated in NATURE last week) occurred at Hongkong between the 
15th and 18th of January 


Botanic Gardens, Hongkong, February 4, 1893 


Si1r,—The unprecedenjed cold weather which tlf region 
about Hongkong was recently subjected to calls for some notice 
by this department Records of experiences of meteorological 
phenomena such as weeshave just had besides being of passing 
interest are so frequently of use in practical dealings with 
various subjects that forgthis reason opportunities to record 
unusual phenomena should not be neglected It does not, how- 
ever, come within the provinge of this department tq go much 
futher mto the meteorological aspects of the subject than 15 
demanded ın connection with its injurious effects on vegetation 

(2) Aftera period of ordinary Hongkong dry, cool weather 
rain fell on January 13, and continued daily up to the réth 
instant In the gaidens, at 300 feet above sea level, the follow- 
ing quantities of rain were registered with a Glatsher’s rain 
gauge — ° 


January 14 14 
» I5 35 
%6 46 
» I7 45 


(3) On the r5th instant the temperature fell in the afternoon 
to 39° F, at 350 feet above sea level On the 16th, at 
gam, it stood at 35° On the ryth the thermometer stood 
at 31° at 9 am, which was the lowest temperature observed 

the Gardens During this period the sky was overcast 
except for a shoit time about noon on the 17th, but on the 
morning of the 18th it was clear and the sun shone brightly 
throughout the day, the temperature having risen to 43° at 


m 

ka) Unfortunately there are no official records of temperature 
at Victoria Peak, 1818 feet above sea level, but, by such infor- 
mation as could be obtatned from private observers in the hill 
-district and observations made here, it seems that the tempera- 
ture must have fallen at the summit to about 25° or 24° F 

(5) On the river at Canton, and between this port and that 
place, low temperatures were recorded im the reports of the 
steamships Powan and Honam They gave— 


January 16 at 1AM 23° about 28 miles below Canton 

at 10 AM 26° about 25 miles from Hongkong 
‘5 s» at IPM 25° at Canton 

= 18 at IoAM 28° about 25 miles from Hongkong 


I am indebted to the Office of the Héngkong, Canton, and 
Macao Steamboat Company for these returns 

(6) On the peninsula of Kowloon the cold appears to have 
been greater than in Hongkong , 1ce was seen on pools of water 
an the roads within fifty feet of sea-level, and at the Kowloon 
Docks ice was observed at the bottom, thirty feet below sea- 
level, of an empty dock 

(7) In the harbour the rigging of ships was coated with ice 

(8) Since the records began in 1884 the temperature has 
mot fallen, until now, at the observatory, below 40° F I 
remember on one occasion, I think about seventeen years 
ago, 1ce was found at Victoria Peak, but there is no record 
within my experience, which extends back nearly twenty two 
years, when ice was observed below 1700 feet altitude 

(9) The continued low temperature combined with fall of rain 
from an apparently warmer stratum of air above, resulted in the 
formation of 1ce varying in quantity fiom a thin coating on the 
upper leaves of pine trees growing at 300 feet above sea level, 
to a thick encasement of perfectly transparent solid ice of 5$ 
inches in circumference on the blades and bents of grass at the 
summit of Victoria Peak The grass bents themselves, which 
were the foundation on which the ice accumulated, were not 
more than an eighth of an inch m diameter, yet the formation of 
ice was so gradual that with the enormous accumulation of ice, 
which became its own support, the bents retained their natural 
upright, or but shghtly pendent position These large accumu- 
lations of ice were on the-windward side of the hill where rain 
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drifted, but even on the tee side the average coating of ice was 
about 3 inches y circumference ° 

(10) Eyetgreen shrubs and tregs carried on their leaves solid 
coverings of ice § of an mch m thickhess The great weight of 
thysice caused the branches of trees to assume a pendent form, 
the strain in maey cases causing the limbs to snap off with a 
crash All vegetation throughout the hill regions of the Colony 
was thus covered with ice, ag were also most other objects 
Telegraph and telephone wires from Victoria Gap upwards 

e 

were covered with ce % of an inch in thickness, and, in 
addition, carried icicles as much as three inches in length as 
close as they could be packed side by side This caused many 
of the telephone wires to break, and the iron post at Victoria 
Gap which suppowted them was snapped off a few inches above 
the ground fe 

(11) The windward sides of ghe walls ofthe look-out house at 
the Peak were from top to bottom covered with perfectly trans 


e parent ice } of aninch tn thickness 


* (1%) All thè hills on the mainlaad and Lantao island were 
likewise white with tce, one of the hills (3147 feet) of Lantao 
daving what appeared to be snow for some few hundreds of feet 
down from its summit „As early as the evening of January 15 
the summit of Tamoshan (about 3300 feet) on the mainland 
had assumed a whitish appearance, presumably from ice or 
snow 

(13) The effect of the extremely low temperature on vegeta- 
tion has been disastrous 

(15) The damage in the gardens consist chiefly in the injury or 
destruction of leaves, but some plants are quite killed, these being 
natives of much warmer regions than Hongkong Many of the 
decorative plants which were not killed will be months before 
they can regain their ornamental appearance 

(16) Every possible precaution was adopted to minimise the 
effect of the cold The plant-houses, which are provided with 
screens merely to produce shade, were all matted in and the 
roofs covered with straw In spite of these precautions, how- 
ever, many plants suffered very severely Of ferns ın the houses 
Polypodium Hesackum and Adiantum tetradactylon suffered 
mgt, other kinds being but little affected 

(17) In the orchid-house, which was covered with mats and 
straw, all our best orchids have suffered very greatly, many 
being entirely killed while others were so much injured that, 
even if they survive, ıt may be some years before they regain 
their previous luxuriant state A healthy plant, received from 
Calcutta several years ago, of Dendrobium aggregatum, 1s 
apparently killed, while plants of the same species growing hy 
its side, and also others on trees where they had no shelter, 
which I collected ten years ago on the Lo-fan mountains, about 
sixty miles from Canton, have escaped unharmed This seems 
to show the capability of the plant n adapting itself to colder 
regions than it is generally found in 

(19) The highest point of the Gardens 1s 320 feet above sea- 
level, the lowest part 175 feet Some plants of the same kinds 
which were damaged at the upper portions were uninjured at 
the lower parts of the Gardens 

(20) Of exotic trees planted on the hills Albesza Lebbek, 
Aleurites triloba (candle-nut-tree) and Eugenia Yambos (the 
rose-apple-tree) had all their leaves killed at and upwards of 
Goo feet above sea level Trees of the rose-apple at about 800 
feet altitude have been entirely killed 

(21) At 600 feet altitude indigenous plants began to be 
affected, the injuries mereasing with higher altitude until at 
about goo feet when the extreme limit of low temperature which 
some plants could bear was reached, and death ensued Most 
of these are tropical plants of which Hongkong, Formosa, the 
Luchu Islands in the Far East, and Sikkim and Himalaya in 
India are the northern limits of the geographical area from 
which they have been recorded Of the plants killed or injured, 
Ficus Harland:, Benth, Gordonia anomala, Spreng, and 
Garena oblongrfola, Champ, are known only from Hongkong 
Although many of our indigenous plants have not been yet 
discovered elsewhere, it 1s to be expected that when China 1s 
better known they will be found over a larger area than the 
restricted one of this island ‘The fact of the above named 
plants having succumbed to the late frost indicates that when 
they are discovered elsewhere they will be found southward of 
Hongkong 

(22) Considerable damage to vegetation seems to have been 
caused about Canton, where the alluvial lands are highly culti- 


536 ° 


‘NATURE 


s * 
s 


[APRIL 6, 1893 





e $ 

vated The Rev Dr. B C Henry, ina letter dated January 26, 
informs me that ‘‘the déstruction of Segetation, about Cantone 
has been very great The banana plantations are ried, and 
the bamboos have sufer The Aleurites triloba look all 
shrivelled up, while Begonias, Euphorbias, Crotons and scores 
of others are simply destroyed ” What Dr Menry reports in- 
dicates severer weather at Canton than here, Aleurites triloba 
leaves being shrivelled up at Canton, while they are here at 300 
feet altitude unmyured but at 608 feet they are affe@ted, and 
completely destroyed a little higher up the “ull i 

(23) Accompanying this report are sı» photographic views 
which were taken on January 16 showing the ice at various 
places in the Peak district It 1s somewhat difficult to represent 
ice ım photographs, as bright light has much the same effect as 
ice which owes its white appearance merely to refietted hght, 
but it will be understood that the,white in the8e views 1s pro 
duced by ice CHARLES FORD, 

Superintendent Botanical and Afforestation Departmen 


Hon, G, T M O'Brien’ C M.G., y 2 
Colonial Secretary, &c. 


The importance of such facts as these in connection with geo-" 


graphical distribution can hardly be overated Itis customary 
to compare the range of a plant with the corresponding mean 
annual temperature But it ıs obvious that the exterminating 
effect of occasional low temperature must overnde every other 
condition An island 1s often the last refuge of a species not 
found elsewhere Such a frost as occurred in Hongkong would 
erase the Double Cocoa-nut m all probability from the face of 
creation, 1f ıt occurred in the Seychelles In any case islands are 
not easily restocked except-with littoral vegetations and the trees 
distributed by carpophagous birds It seems evident therefore 
that the geographical distribution of plants may stall be influenced 
by causes which are catastrophic in their nature Of this, 
although not from cold, there is already a striking ilustratfon in 
the simultaneous destruction of the entire forest vegetation 
which at one time covered the island of Trinidad in the South 
Atlantic Mr Knight, in the account which he has given in 
the ‘* Cruise of the Falcon,” conjectures that *the cause was 
more probably volcanic than a long drought : 

The wave of cold which affected Hongkong (or at any rate 
the atmospheric conditions which produced it) seems to have 
been tolerably extended in its range My friend, Dr Trimen, 
writes to me on Febiifry 6 from Ceylon — 

“We are having a wonderfully fine and dry time here, with 
extraordinary cold mornings Here at Pecadentya we have 
been registering at 6a m 53° and 54° F , the lowest ever previ- 
ously known being a little below 60° The middle of the day 
isvery hot Hakgala has been getting frost for the first time on 
record.” 

He does not give any dates , but the two exceptional circum- 
stances are sufficiently near together to make ıt probable that 
some common‘cause produced them both 

WT 

Royal Gardens, Kew, March 28 


THISELTON-DYER 


P S —Since writing the above I have received from the 
Colonial Office the accompanymg report on the weather of 
January from the Hongkong Observatory —-[W T T -D ] 


The mean temperature was below the average from the 14th 
tothe 24th The coldest day (air 35° 2, damp bulb 32° 8) was 
the 16th The lowest mean temperature of the damp-bulb 
thermometer occured on the 17th (air 36° 2, damp bulb 30° 9) 
Circumstances were anti-cyclonic, with probably abnormally 
slight decrease of temperature with height Snow-storms were 
reported from China to the north and east of the colony From 
Macao snow was reported, but that appears to have really con- 
sisted of small-sized hail, which fell for four hours Neither 
snow nor hail were seen ın Hongkong, but the tops of the hills 
appeared to be covered by snow or hoar-frost Water exposed 
in buckets or in pools was several mornings found covered with 
1ce about 4 inch thicz, and a few hundred feet above sea-level 
both the grass and branches of trees, being cooled below the 
temperature of the air (which did not fall below freezing-point) 
owing to evaporation and radiation, were encased in unusually 
clear and transparent ice without any appearance of crystallisa- 
ton As far south as the Straits Settlements the cold was felt, 
but in a less degree The temperature appears not to have fallen 
below 70° in Singapore At sea strong northerly breezes were 
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observed during the greatest cold The colony was sheltered 
by the mainland, and only hght northerly breezes were registered 
till the 2oth, when the wind backed to west It veered to 
east on the 21st During the coldest d&ys the presgure was from 
one to two-tenths of an inch of mercury above the mean The 
sky was overcast, but cleared on the evening of the 17th Owing 
to radiation the extreme tefnperatures occurred after this epoch > 
the lowest air-temperature 32° 0 about 7a m on the 18th, and 


the lowest damp-bulb temperature 27° 7 about 2 30a m on the’ 


same day W Doserck, Director 
Hongkong Observatory, February $, 
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° Mr Preece on Lightning Protection 


In the recent Prestdential Address tò the Institution of Elec- 

trical Engineers by Mr. Preece, I find the following reference 
to myself © | * 
e ‘Prof Over Lodge has endeavoured to modify our 
views as to the behaviour of lightning discharges, and as to the 
form of protectors, but without much success. Huis views have 
not received general acceptance, for they are contrary to fact 
and to experience ” 

I was quite prepared to laugh at this with the rest, but I, find 
that the general and semi-scientific pubhc are apt to take Mr 
Preece’s little jokes, of which there are many towards the end 
of this address, as serious and authoritative statements of 
scientific fact And ıt has been represented to me that unless I 
take some notice of the above, ıt may be assumed that I wish 
silently to withdraw from an untenable position without ac- 
knowledging having made a mistake 

Indeed, I have already heen questioned by a scientific worker 
asto whether I accepted the above statement as in any sense 
corresponding to truth 

My reply is that so far was I from that attitude, that I dg 
not suppose that the statement was either meant or would be 
*taken seriously 

The broad question of scientific fact ıs this —Given an 
electrostatic charge at high potential, can the potential be 
reduced to zero most quietly and safely by a good conductor or 
by a bad one? 

The old lightning-rod doctrine (or drain-pipe theory) said, by 
an extravagantly good one I say, bya reasonably bad one It 


| you employ too good a conductor the mean square of current 1s 


appallingly strong, and all manner of dangerous oscillations 
are set up , whereas 1n a bad conductor the discharge can be more 
nearly dead-beat These oscillations have been experimentally 
and mathematically demonstrated im a great variety of ways, the 
unexpected and distinct effects they are able to produce have 
been displayed, and Messrs Whittaker have published for me 
a large book about them 

Some critics have sensibly objected that the book 1s too big, 
but I am not aware of any scientific authority who controverts 
my position 

If Mr Preece only means that these views regarding lightning 
and its dangers are not yet practically accepted by the great 
British Telegraphic Department, that is, I admit, perfectly true. 


OLIVER LODGE 


The Author of the Word “ Eudiometer ” 


For some time past I have been endeavouring to find out the 
originator of the name eudiometer, which ıs now applied to the 
measuring tubes used ın gas analysis, and possibly the result of 
the search may be of interest to some of the readers of NA1URE. 

Naturally my first resort was to text-books and dictionaries, 
but although the derivation of the word is sometimes given, the 
name of the author 1s not stated 

I had great hopes that the third edition of the ‘* Encyclopedia 
Britannica,” published ın 1797, would contain the desired infor- 
mation, for thearticle ‘‘ Eudiometer” must have been written not 
long after the invention of the mstrument, but it merely calls ıt 
ffan instrument for observing the purity of the atmospherical 
air” Descriptions of many forms of eudiometer follow 

The New English Dictionary gives the derivation and the 
first quotation is “1777 De Magellan (¢2¢/e), Glass apparatus 
for making mineral waters with the description of some new 
Eudiometers ” , another is “ 1807 Pepys Zzdsometes in Phil. 
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Trans xcvn 249 Known quantities of the aur to be tried, 
and of nitrous gas being mixed, were admitted plo a 
graduated tube, which he [Priestley] denominated a eudio- 

, meter” Thi seems to point directly to Priestley as the author 
of the name®as he certainly was the author of the process (It 
may be mentioned ın passing that, in this paper, Pepys describes 
the method of cakbrating eudiometers; by pouring ın equal quan- 
tities of mercury from a tube closed at one end and with the 

-mouth ground flat, against which a piece of plate glass 1s pressed 
in order to obtain an exact measure of the mercury ) 

With these directions $ searched in the hbrary ofthe Royal 
Society and found Magellan’s book , but he uses the name eudio- 
meter as ifit were well known Mr White, the librarian, very 
kindly interested himeelf m the matter and found in Priestley’s 
book, ‘‘ Observations on different kinds of Air,” a statement 
that he had received frem Landriani one of his eudiometers 
together with a description that he asks Prestley to print, but 


the latter excuses himself gn the ground that it weuld not be, 


convenient {or him to publish the letter at thag time Mr, 
White found the gitle of a book by Marsilio Landriani, 
“Ricerche fisiche intorno alla salubrità dell’ ana” (Milano, 
1775, 8°) It 1s not m the libraries of the Royal or of the 
Chemical Society, and the title does not appear in the catalogue 
of the library of the Royal Institution, but last week I found 
the book at the Beitish Museum On page wi of the Intio 
duction there 1s a paragraph of which the following 1s a trans- 
lation ‘The account of the discovery of nitrous air and of 
some of its principal properties 1s briefly set forth, certain 
defects of Priestley’s apparatus are removed, and there 1s 
added a detailed description of the Eudzometer, for that 1s the 
name which I give to my httle instrament, from Zzdzos, a Greek 
word signifying goodness of the air (bonta dell’ aria) accom- 
panied by the more useful precautions for its construction ” 
There are some plates at the end of the book containing draw- 
ings of the apparatus, and one of them ıs marked ‘* Eudiometro 
75” This seems to leave ıt without a doubt that it 1s to 
Landriani that we owe the word . 
Next as to its exact meaning by tradition we have been 
taught that the eudiometer ıs an apparatus for measuring the 
goodness of air, and this is obviously what was intended by 
Landranı The New Enghsh Dictionary derives it from 
e¥dios clear (weathei) and uérpor, Roscoe and Schorlemmer 
derive it from ed8la, fine weather, and uérpov , these meanings of 
the Greek words are no doubt correct, and the name would 
seem to be more applicable to some kind of weather glass, a 
signification which the above quotation shows could hardly 
have been in Landniant’s mind. HERBERT MCLEOD 
Cooper's Hill, March 21 





Blind Animals ın Caves 


ALTHOUGH ım my previous letter I did not give evidence 
directly supporting the proposition that Blind cave-animals are 
born or hatched with relatively well-developed eyes, that thesis 
1s a good deal more than a mere supposition, as Prof Lankester 
callsit Nor did I, as Prof Lankester asserts, proceed to state 
that no such fact ıs known or recorded The condition of the 
eyes ın the newly-born young of the viviparous Amblyopsis, or 
other cave-fishes, does not appear to have been investigated, 
although hving young were born under observation as long ago 
as 1844, and exhibited as spirit specimens to the Belfast Society 
of Natural History Nor have the early stages of the European 
Proteus been obtained But, on the othe: hand, with respect 
to cave crustacea, Tellkampf, the original describer of the blind 
Cambarus pellucidus of the mammoth cave, stated that the eyes 
were larger in the young than in the adult (A S Packard, 
Amer Nat. 1871), and Garman (Bull Mus Comp Zool xwu 
1888-89) states thatin very young specimens of C setosus, the 
blind crayfish of the Missouri caves, ‘‘the eyes are more pro- 
minent, and appear to lack but the pigment” In another 
blind subterranean species, Troglocaris Schmdtet, occurring m 
Central Europe, Dr Gustav Joseph found and demonstrated 
that the embryo in the egg was provided with eyes (See 
Packard, ‘Cave Faunaof N Amenica,” Nat Acad Sez vol iv 
Mem 1) 

Thus, although ıt 1s obvious enough that further mvestigatién 
of the development of cave-animals 1s required, it cannot be 
said that ıt 1s altogether a ‘‘ hitherto unattempted embryological 
research ” A discussion of thts kind ought not, however, to be 
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a mere logomachia My purpose’ 1s to show that cave-animals 
afford a particular case ofthe general problem how to reconcile 
the law of recapitulation with the theory that adaptations or 
degenerations are explained by” the selection of congemital 
variations J T CUNNINGHAM 


è ah 
The Value of the Mechanical Equivalent of Heat 


In N&rurr for March 16 you published a summary of 
a communication which I had the honour to make to the 
Royal Society My @onclusion as to the value of the CGS 
unit of heat was 4 1940 x 107 eigs (see NATURE, p 478), and I 
added the one comment ‘If we express Rowland's 
result in jerms dt our thermal unit we exceed his value by I 
part ın 930, and we exceéd the mean value of Joule’s (selected) 
determinations by one part 11 350, if we attach equal 
value to a// the results published by Joule his value exceeds ours 
by 1 part in 4280 ” 

T have recefved so many communfcations with regard to this 
last statement, that you will perhaps permit me to answer my 
*correspondents through your columns 

I thought it unnecesaary in a short summary to point out 
that the value (in gravitation and Fahrenheit units) result- 
mg from Joule’s own experiments ıs #of the usually ac- 
cepted 772 55 To me it appears an extraordinary thing that 
772 1s to this day given in the text-books when, so far back as 
1880, Rowland conclusively proved that the results obtained 
from Joule’s experiments give a higher value (see Proceedings, 
American Academy, March 1880) 

In 1879 Rowland forwarded to Joule a thermometer by 
Baudin, which had been directly compared with Rowland’s air 
thermometer. Joule himself then made a careful comparison 
of his thermometer with the Baudin one, and communicated 
the results to Rowland The complete table is given on p 39: 
of the paper already referredto In addition to the correction 
thus shown to be necessary, further corrections for the capacity 
for heat of the calorimeter and contents were included, and as 
the results wer published in Joule’s hfetime, there can be little 
doabt but that these corrections received his approval 

I give an example (from p 44) of Rowland’s corrections — 





Joule’s value (by friction of water, ın 1878) 7727 
Correction for thermometer . +32 
»” capacity for heat + 2 

3 latitude (Baltimore) + 9 

D vacuum - 9 
Corrected value at Baltimore 776 1 


It us evident that Rowland did not claim for his air thermometry 
an order of accuracy greater than Æ or° In the appendix to 
his paper (p 197) he remarks that ef a certain improvement (not 
then adopted by him) was made, “it 1s probable that an accuracy 
of o1°C could be obtamed from the mean of two or three 
observations I believe that my own thermometers scarcely 
differ much more than that from the absolute scale at any pomt 
up to 40° C ” 

A study of Rowland’s methods, and of the tables given ın his 
admirable paper, leads to the conclusion that ıt is possible that 
his thermometry 1s an error by 1 in 1000 over the range 15° to 
25°, and such an error would suffice to bring together the re- 
sults (both ın the value of j and ın the temperature coefficient of 
the specific heat of water) obtamed by Rowland and myself 
The error would, however, but slightly affect the correction of 
Joule’s results 

If we attach arbitrary values to Joule’s later experiments, the 
mean of the corrected values (by Rowland’s thermometer) 1s 
776 75 (g = 32 195), and the mean of all his determinations by 
various methods 1s 779 17,1 and we may regard the above as 
within r ın 1000 of the value resulting from Joule’s own work 
on this subject $ 

I trust that in future our engineers and text-book writers will 
(even if they ignore the work of later observers) do Joule the 
justice of discarding the traditional 772, and adopt a value. 
more in harmony with the imvestigations of that great ex- 
perimentalist E H GRIFFITHS 

12, Parkside, Cambridge 


1 In terms of a thermal umt at 5° C 
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, this early rising, and prefer the comfort of an ordinary 
t English tramp to that just described , but even then they 
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THE SENSITIVENESS Ok THE EYE TO 
LIGHT AND COLOUR** , 


THERE may be somehete who have had the pleasure 
—or the pain—of rising very much betimes in a 
Swiss centre of mountaineering in ordewto gain some 
«mountain peak before the sun has had power enough to 
render the intervening snowefelds soft, or perhgps dan- 
gerous Those who have will recollect what were the 
sensations they experienced as they salhed out of the 
comfortable hetel, after endeavouring to swallow down 
bieakfast at 2 a m, into the darkness outside Perhaps ! 
the night may have been moonless, or ¢he sky shghtly 
overcast, and the sole light which gyeeted them Rave been 
‘the nervous glimmer of the guides’ lanferns By this | 
feeble light they may have picked their way over the 
-stony path, and between the frequent stumbles over some 
half hidden piece of rock lying in the shoft grass they , 
may have had time to look around and above them, and 
notice that the darkness of the night was alone broken® 
by stars which gave a twinkle tlerough a gap in the 
clouds, or if the sky were cloudless, every star would be | 
seen to he on avery slightly illuminated sky of trans- 
parent blackness Although giant mountains may have 
been immediately in front of them, their outlines would 
be almost if not quite invisible As time went on the sky 
would become a little brighter, and what 1s termed the petzt 

jour would be known to be approaching The outhnes 
of the mountains beyond would become fairly visible, the 
tufts of grass and the flowers along the path would still 
be indistinguishable, and most things would be of a cold ; 
grey, absolutely without colour The guide’s red weollen 
scarf which he bound round his neck and mouth would 

‘be black as coal But a little more hight, and then some ; 
flowers amongst the grass would appear as a brighter , 
grey, though the grass itself would still appear dark , but 
that red scarf would still be as black as a funeral går- 
ment The mountains would have no colour The sky 
would look leaden, and were it not for the stars above it ; 
might be a matter,of guesswork whether ıt were not: 
covered over with cloud l 

More light still, and the sky would begin to blush in 

‘the part where the sun was going to rise, and the rest 
would appear as a blue-giey , the blue flowers will now 
be blue, and the white ones white , the violet or lavender 
coloured ones will still appeai of no particular colour, and 
the grass will look a green grey, whilst the guide’s neck- 
gear will appear a dull brown 

The sun will be near 11sing, the white peaks beyond 
will appear tipped with rose, every colour will now be 
distinguished, though they would still be dull, and, 
finally, the daylight will come of its usual character, and 
the cold grey will give place to warmth of hue 

But there may be others who have never experienced 


‘may have felt something of the kind In the soft autumn 
evening, when the sun has set, they may have wandered 
‘into the garden and noticed that flowers which in the day- 
time appear of gorgeous colourings—perhaps a mixture 
of red and blue—in the gloaming will be very different in 
aspect Theied flowers will appear dull and black, a 
red geranium, for instance, in very dull light, being a 
sable black, whilst the blue flowers will appear whitish- 
giey, and the brightest pale yellow flowers of the same 
tint, the grass will be grey, and the green of the trees the 
same nondescript colour 
will also be visible in moonlight when daylight has 
enurely disappeared, though the sky will have a trans- 
parent dark blue look about ıt, approaching to green 
These sensations, or rather lack of sensations of light and 
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colour, which as a rule attract very little attention, as 
they aay common ones, are the subjects of my discourse 
to-night 

Experiments which can be shoWn to a large audience 
on this subject are naturally rather few in number, but I 
will try and show you ope or two T 

e are often told that the different stages of heat to 

which a body can be raised are black, red, yellow, and. 
white heat, but I wish to show you that there is an inter 
mediate Stage between black and red heat, viz a grey 
heat An incandescent lamp surrounded by a tissue: 
paper shade, has a current flowing through it, and ın this 


, abgolutely dark room nothing 1s seer, for it 1s black hot 


An increase of the current, however, shows the shade of 
a dim grey, whilst a further increS'se shows it as illum- 
inated by a red, and then a yellow light A bunch’ of 
lowers pl&ced in the beam of thé electric light shows every 
Colour in pérfection, the light 1s gradually dintmed down, 
and the reds disappear, whilst the blue célours remain and 
the green leaves become dark These two experiments 
show that there 1s a colour, 1f grey may be called a colour, 
with which we have to reckon 

Now the question arses whether we can by any mtans 
ascertain at what stage a colour becomes of this giey hue, 
and at what stage of illumination the impression of mere 
light also disappears, and whether in any case the two 
disappear simultaneously 

As all colours in nature are mixed colours, it 1s at the 


, outset useless to experiment with them ın order to artive 


at any definite conclusion, hence we are forced—and the 
forcing in this direction to the experimentalist 1s a very 
agreeable process—we are forced to come to the spectrum 
for information : 
« The apparatus on this table 1s one which I have before 
described in this theatre, and it 1s needless for me to 
describe it again I can only say that it has in all 
colour investigations been of such seivice that any 
attempt on my part to do without it would have been 
most disadvantageous The apparatus enables a patch 
of what ıs practically pure monochromatic hght of any 
spectrum colour to be placed upon the screen at once, 
and an equally laige patch of white light alongside it, 
by means of the beam reflected from the first surface of 
the first piism 

It should be pointed out that this beam of white hght 
reflected fiom the first prism of the apparatus, having 
first passed through the collimator, must of necessity 
diminish with the intensity of the spectrum, when the 
collimator slit 1s closed 

Having got these patches, the next step 1s to so en- 
feeble the light that their colour and then their visible 
illumination disappear 

An experiment which well demonstrates loss of colour 
is made by throwing a feeble white light on one part of 
the screen, and then in succession patches of 1ed, green, 
and violet alongside it The luminosity of the coloured 
light gradually dsminishes till all the colour disappears, 
the white patch being a comparison for the loss of 
colour 

If red, green, and violet patches be placed alongside 
each other, and.-they are bedimmed in brightness together, 
it will be noticed that the red disappears first, then the 
green, and then the violet, or I may take a red and 
green patch overlapping, which when mixed form orange, 
and extinguish the colour the sht allowing red light to 
fall on the screen mav be absolutely closed, and no altera- 
tion m the appearance of the patch 1s found to occur 


| This shows, I think, that when all colour 1s gone from a 


once brilliant colour, a sort of steel-grey remains behind, 
and that red fails to show any luminosity when the green 
still retains its colou: 

The measurement of the extinction of colour from the 
different parts of the spectrum was made on these prin- 


. 
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ciples A box, sımılar to Fig 2, was prepared, but having 
two apertures, one at each side 
coloured ray yas reflected, and through the other a white 
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beam of hght to a white scieen 


Fic i —~Eatnetion of Spectrum Colours 


dimimished, and when the white and colowmed patches 
appeared the same hue, the amount of illumination was 


calculated Fig 1 shows graphically the 1eduction of 


illumination, when the D light of the spectrum is the 
same intensity as one amyl-acetate lamp at one foot | 


from the screen 


To measure the extinction of light, a 


box was made as ın the diagram, 


closed at each end, but having 
two apeitures as shown, Fig 2 
—k is a tube through which the 
eye looks at s, which is a black 
screen with a white spot upon it, 
and which can be illuminated by 
light comingthrough the diaphragm 
D first falling on a ground glass 
which closes the aperture, and 
reflected on to it by M a mirror 
The patch of light of any colour 
being thrown on D,rotating sectors, 
the apeitures of which could be 
opened and closed at pleasure, 
were placed in the path of the 
beam, thus enabling the intensity 
of the patch to be diminished 
D could be made of any desired 
aperture, and thus the illumination 
of the ground glass would be 
dminished at 
keeping the eye in darkness for 
some time, the eye was placed 
at E, when the white spot illumi 
nated by the colour thrown on D 
was visible, and the sectors closed 
tll the last samtilla of ight was 


extinguished 


pleasure After 


This was repeated 


for rays at different parts of the , 
spectrum, and the resultsare shown in Fig 3 by the con- 


tinuous curved lines 


The diagram would have been 


Through one, the 


Both beams were®' 


e 
out for the ordinates}, each curve is therefore made 


ena scale ten,times tht of its neighbour, counting from 
the centge® 


e 

In the diagfam the sodium light of 
the spectrum before extinction was 
made of the lummmosity of the amyl- 
acetate lamp (hereafter called AL), which 
1s about 6 of a standard candle, at r 
ot distance from the source Before 
14 ceased to cause an impression on the 
eye, the illumination had to be reduced 
to 39° 





There was one objection 


AL 
10,000,000 
e 
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which 





might have been offered to this method, 
and that was to the use of the rotating 
sectois, and perhaps to the ground 


glass 


This objection was met by 
first of all reducing the 


hight by 


means of a double reflection of the beam forming the 
patch from one or two plam glass mirrors, and also by 
usmg a plain glass mirror in the box instead ofa silvered 


glass 


By this plan the light faling on the first plain 


glass mirro: was reduced, before it reached the end of 
the box, 1000 times , and again, by narrowing the slit of 
the colimator, and also the slit plated in the spectrum, 
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another similar reduction would be effected All rays 
thus enfeebled were within the range of extinction It 
too large had the same scale been adopted through- | was found that neither ground glass nor rotating sectors 
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had any prejudicial effect, And therefore this extinction 
curve may be taken asecorrect ° ‘ 








Fig 3 -Extinction of the Spectrum 


In the curves there aretwo branches at the violet side, | 
and this requires explanation One shows the extinction 
when viewed by the most sensitive 
part of the eye, wherever that may 
be, and the other when the central 
portion of the eye was employed 
‘The explanation of this difference in 
perception 1s chiefly as follows — 

In the eye we have a defect—at 
Yeast we are apt to call it a defect, 
though no doubt Providence has made 
it for a purpose—in that there ıs a 
yellow spot which occupies some 6° 
to 8° of the very centre of the retina, 
and as itis on this central part that 
we receive any small image, it has a 
very important bearing on all colour 
experiments The yellow spot absorbs 
the blue-green, blue, and violet rays, 
and exercises its strongest absorption 
towards the centre, though probably 
absent ın the very centre, that 1s, in 
the “fovea centrals,” and ıs less at 
the outer edges That absorption of 
colour by the yellow spot takes place 
can be shown you in this way Any 
colour in nature can be imitated by 
mixing a red, a green, and violet 
together, and with these I will make 
a match with white and then with 
brown, two very representative colours, 


if we may call them colours Now if 
I, standing at this lecture table, match a white 
by mixing these three colours together, using 
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e 
a farge patch, the image will fall on a part of 
tHe yetina of considerably larger area than the 
yellow spot, and ıt will appear too green for those at a 
distance , but it 1s correct for myself If I placea mirror 
at a distance, and make a match again by the reflected 
image, the match is complete for us all, as we all see it 
thréugh the yellow absérbing medium [ff I look at it 
direct from where I stand the match 1s much too, 
pink It may beasked why the comparison patches and 
the mixed colours do not always match since both 
a 

images are received on the same part of the retina The 
reason 1s that the green I have selected for mixture is in 
the part of the spectrum where great absorption takes 
pl&ce, whilst the comparison white contains the green 
of the whole spectrum, some parte of which are much 
less absorbed than others I may remark that just out- 
sde the yellow spot the eye ıs bess sensitive to the red 
than 1s the entre, and this 1s one additional cause of 
the difference See Fig 5 . 

More on this subject I have not time to say on this 
occasion, but it will be seen that the extinction of hght 
for the centre and the outside of the eye differs on account 
of this ° . 

I must take you to a theory of colour vision which, 
though it may not be explanatory of everything, at all 
events explains most phenomena—that 1s, the Young- 
Helmholtz theory The idea embodied in it 1s that we 
have three sensatzons stimulated in the eye, and that 
these three sensations give an impression of a red, a 
green, anda violet Thesethree co/ours I have said can 
be mixed to matchtany other colour, or, ın other words, 
the three sensations are excited ın different degrees, in 
order to produce the sensation of the intermediate spew 
frum colours, and those of nature as well 

The diagram Fig 4 shows the three sensations as 
derived from colour equations made by Keng It will 
be seen that there are three complete colour sensations, 
all of which are present in the normal eye I would ask 
you to note that at each end of the spectrum only one 
sensation 1s present, viz at the red end of the spectrum, 
the red sensation,’and at the violet end the violet 
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This ıs a matter of some importance, as we shall now 
see. 
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It will be recollected that in making the extinctioits, the 
D light of the spectrum was made equal to one amyl-ace- 


tate lamp, and the other rays had the relative lurfinosity* 


to it, whick they had in the spectrum before they were 
extinguished The lumimosity curve of the spectrum is 
shown in Fig 5 

Suppose we make all the luminosities of the different 
rays equal to one A L, we should not get the same ex- 
tinction value, as shown 1n the continuous lines in Fig 3 
The violet would have to be much more regluced, but 
by multiplying the extinction by the lumimosity we should 
get the curve of reduction for equal luminosities, and we 
get the dotted curyes m Fı 

It will be seen that ıt 1s the violet under such circumstan- 
ces that would be the last to be extinguished, and that all 
the rays at the violet end of the spectrum would be extin- 
guished simultaneously,as would also those atghe extreme 


red This looks hke a confirmation of the q¥’ oung-Helyn- *! apot) 





This being so, I think it will be pretty apparent that, at 
all events from the extreme violet to the Fraunhofer line 
D of the spéctrum, the extinction is really the extinction 
of thé violet sensation, a varygng amount of which 1s ex- 
cited by the différent colours If then we take the recip- 
rocals of the numbers which give extinction of the 
spectrum. we ought to get the curve of the violet sensation 
on the Young-Helmholtz.theory For if one violet sen- 
satio has to be reduced to a certain degree before it 1s 
urperceived, afd another has to be reduced ‘to half’ that 
amount, ıt 1s eVident that the violet sensation must be 
double in one case to what ıt 1s in the other, that ıs, the 
degrees of st E are expressed by the reciprocal of 
the reductio 

Such a curve ‘is* shown in Fig 5 (Gn which also aie 
drawn the curves of lufiunosity of the spectrum when 
wewed,with the centre of the retina and outside the yellow 
Asd it will be noticed that it 13a mountain which 
reaches its maximum about’ E 
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holtz theory. which I. have buefly .explamed, fo. we can- 
not imagine that it can be anything but a single sensation 
which fails to be excited 


The violet 1s extinguished when itis -~-— ee L 
10,000,000 


that 15, a screen placed 817 'feet away and illuminated by 
an A L violet lamp would be invisible The blue-green 


F) hght wh ene pire feet 
(£) ight when it 1s oiloa: R 770 feet away 
The green (£) light - -- 33. or 550 feet away The 


10 milhonths 
orange (D) light 1s extingu hed s before at 332. 
ge (D) hg SR Neer toe 10 milionths 
or 180 feet away, whilst the red (c) light has only to be re- 
duced¢ 2200 cl 
uced to — milhonths oran A L lamp radiating C light 
would have to be ‘placed only 67 feet away, whilst the 
radiation for an A L of the colour of the B light of the 
2600 
10 milhonths 
or the screen would have to be placed 60 feet away 
It is therefore apparent that with equal luminosities 
* the violet requires about 175 times more reduction to ex- 
tinguish it than does the 1ed, and probably about 25 times 
more than the green. 
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Remember that the height of the curve 
esignifies the amount of stimulation 
given to the violet sensatory apparatus 
by the particular ray indicated in the 
scale beneath 
Turning once more to Fig 3, 1t will 
be noticed that 1f any one or two of 
the three sensations are absent, the 
persons so affected are, what 1s called, 
colour-blind Thus 1f the red sensation 
is absent, they are 1ed-blind, if the 
green, then green-blind suf the violet, 
then violet-blind ; if’both red and 
. green sensations are absent, then the 
perSon would see every coldut, mclud- 
ing white, as violet, The results of the 
measurement, of the luminosity of the 
spectrum by persons who have this 
last kind of monochromatic vision 
should be that they give a curve exactly 
or at all events very approximately, of 
the same fornt as the curve given by 
the reciprocals of the extinction curve 
obtained by the normal eye, as the 
violet sensation 1s that which 1s last 
stimulated 
It has been my good fortune to 
examine two such persons, and I find 
that this reasoning 1s correct, the two 
coinciding when the curves for the centre of the retina are 
employed 
Further, I examined a case of violet blindness, and 
measured the luminosity of the spectrum as apparent to 
him Now-ıf the Young-Helmholtz theory be correct, 
then in his case the violét sensation ought to be absent, 
and the difference between his luminosity and that of the 
normal eye ought to give the same curve as that of the 
violet sensation This was found to be the case 
Again, the reciprocal of the extinction curves of the 
red-blind and green-blind ought to be the same as those 
of the normal eye, for the violet sensation must be present 
with them also This was found to be so We have 
still one more proof that the last sensation to disappear 1s 
the violet 
If we reduce the intensity of the spectrum till the green 
and red disappear to a normal eye, and measure the 
luminosity of the spectrum ın this condition, we shall find 
that it also coincides with the persistency curve On the 
screen we have a brilliant spectrum, but by closing the 
shit admitting the light and placing the rotating sectors 
in the spectrum and nearly closing the apertures, we can 
reduce it ın intensity to any degree we like The whole 
spectrum ıs now of one colour and indistinguishable in 
hue from a faint white patch thrown aboveit If the 
luminosity of this colourless spectrum be measured we 
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shall get the result stated "The curve obtained ın this 
way 1s In reality identicat with the othtr curves By these 
four methods then we arrive at the conclusion tliat the 
last colour to be extinguishéd ıs the sensation which when 
strong gives the sensation of violet, but which when feeble 
gives a blue-grey sensation ° 

One final experiment I may show you It has been 
remarked that moonlight passneg thiough paintedgglass 
windows 1s colourless on the grey stone floor of a cathe- 
dral or church E 

We can imitate the painted glass and moonlight Here 
1s a diaper rse of different coloured glasses, and by 
means of the electric light lantern we thro\ its coloured 
pattern on the screen The strength pfe moonligh? being 
known, we can reduce the inteasity of the*light of the 
lamp till ıt is of the same value When this 1s done it 
will be seen that the pattern remains, but 1s now colour- 
less, showing that the recorfled observations arè correct} 
and I think you are now ın a position to account for the 
disappearance of the colour 

I have now carried you through a sewies of experiments 
which are difficult to carry out perfectly before an 
audience, but at any rate I think you will have seen 
enough to show you that the first sensation of light 1s 
what answers to the violet sensation when ıt is strong 
enough to give the sensation of colour The other sen- 
sations seem to be engrafted on this one sensation, but 
m what manner it ıs somewhat difficult to imagine 
Whether the primitive sensation of light was this and the 
others evolved, of course we cannot know It appears 
probable that even in insect hfe this violet sensation 1s 
predominant, or at all events existent Insects whese 
tood is to be found ın flowers seek it in the gloaming, 
when they are comparatively safe from attack Prof 
Huxley states that the greater number of wild flowers are 
certainly not red, but more or less of a blue colour This 


means that the msect eye has to distinguish these flowers? 


at dusk from the surrounding leaves, which are then of a 
dismal grey , a blue flower would be visible to us whilst 
a red flower would be as black as night That the insects 
single out these flowers seems to show that they partici- 
pate in the same order of visual sensations I venture to 
think, without adopting it in its entirety, that these results 
at all events give an additional probability as to the gene- 
ral correctness of the Young-Helmholtz theory of colour 
vision Where the seat of colour sensation may be1s not 
the point, it 1s only the question as to what the colour 
sensations make us feel which the physicist has to deal 
with The simpier the theory, the more likely 1s ıt to be 
the true one, and certainly the Young-Helmholtz theory 
has the advantage over others of simplicity 





“THE EPIGLOTTIS”} 


FRM an anthropotomical point of view the epiglottis 

had for a long time been generally looked upon as 
a kind of sentinel for the protection of the upper arr- 
passages, when Ruckert’s comparative anatomical obser- 
vations showed that the human epiglottis greatly differed 
from that of mammals, in so far as its relations to the soft 
palate were entirely altered, and that its physiological 
conditions pare passu had undergone important modifica- 
tions The new points of view thus obtained induced 
Gegenbaur to study the comparative anatomy of the 
epiglottis and its relations to the larynx, and the present 
volume 1s the outcome of his investigations 

The inquiry being undertaken from a morphological 
point of view the author begins with a study of the differ- 
ent forms of the epiglottis or epiglottoid structures in low 
classes of anımal lıfe Henext discusses the mammalian 
epiglottis and its relations to the soft palate The con- 


1 “Die Epglottis,” Vergleichend anatom sche Studie, by Carl Gegenbaur, 
with two plates, &e (Lerpzig Wtih Engelmann, 1892 ) 
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clusioi’s here arrived at, and which concern the act of 
geglutition ın the lower classes of mammals, lead to a 
consideration of other organs of the oral cavity, and to 
an attempt at establishing a connegtion between these 
and the apparatus consisting of the epiglottis “and soft 
palate This in turn induces a minute investigation of 
the stfucture of the epigldttis, and of its relationship to 
the framework of the larynx and the geneial structure of 
the respiratory organs in the lowest forms of animal life 
In the last ahapter the autho: summarizes the results ob- 
tained by his comparative studies afd throws out such 
suggestions concerning the origin, development, and 
function of the epiglottis as would seer justified by his 
reseafches 

Brief as this survey of the course of Gegenbaur’s essay 
necessarily has been, ıt will be sufficient to show that it is, 
quate ımposwble to give in the space of a short review a 
tletauiled analy$is of its contents Conclusions, derived 
from the synthetic conception of an enormgus number of 
Angle observations, which extend over a large part of the 
entire animal kingdom, can only be properly appreciated 
by a study of the original, and this may be warmly recom- 
mended . é 

The final and most important conclusion arrived at by 
the author may be briefly summarized as follows — 

Whilst as high up in the scale as in the sauropsidze, 
parts of two branchial arches only contribute towards 
forming the primary hyoid, three more arches are added 
inthe mammals Two of these growing together form 
the transition into the thyroid, which becomes intimately 
connected with the larynx 

The mammahan laryna, however, has received a 
further addition, vız the epiglottis, the cartilage ofwhich ẹ 
cap only be looked upon as the further development of 
the fourth branchial arch, which in fishes stil] serves its 
primitive function, and in the amphibia appears in a rudi- 
mentary form The exact manner in which this rudiment 
passes over into the supporting organ of the epiglottis in 
mammals 1s, on the whole, still obscure So much, how- 
ever, 1s certain, that the cartilage ofthe epiglottis 1s not a 
product of mucous membrane, but a genuine part of the 
skeleton, and that it communicates its supporting 
function to the whole of the epiglottis, which serves as 
well the purpose of keeping the air-passages open as of 
protecting the vestibule of the larynx 

From this final conclusion 1t will be seen that, accord- 
ing to Gegenbaur, the vé/e of the epiglottis m its highest 
development ıs purely a respiratory and protective one 

Pathological obseryation in man does not admut of 
these functions of the part being looked upon in any way 
as indispensable for the existence of the individual Total 
loss of the epiglottis has often been observed mm various 
diseases, without the patients either suffering from dysp- 
neea or from increased hability to the entrance of foreign 
bodies into the lower an-passages, the constrictor vesti- 
bude laryngzs (Luschka) ın such cases vicariously taking 
its function The supposed phonatory rôle of the epi- 
glottis, upon which much stress 1s laid by some eminent 
singing masters (¢g Stockhausen), inasmuch as they 
maintain that ıt influences, according to 1ts more erect or 
more horizontal position, the ‘‘timbre” of the singing 
voice, 1s not even mentioned in Gegenbaur’s essay Thus 
many points connected with this subject still demand 
elucidation Still it 1s impossible to withhold the expres- 
sion of admiration and of gratitude to the author of the 
present work for his patient and extensive researches in a 
very obscure field of comparative anatomy 





$ NOTES 


ON Saturday the British Eclipse Expedition to West Africa ° 
arrived safely at Bathurst The d/ecto was there, ready to- 
convey the party up the Salum Rover to the selected site 
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On Tuesday next, April rr, Mr J Macdonell will begin at 
the Royal Institution a course of three lectures on symbolism in 
ceremonies, customs, and art, on Thursday, April 13, Prof 
‘Dewar will begin a cotrse of five lectures on the atmosphere , 
and on Saturday, April 15, Mr. James Swinburne will begin a 
course of three lectures on some applications of electricity to 
chemistry The Fnday evening meetings will be resumed on 
April 14, when Sır Wiliam H Flower will deliver a discourse 
on seals 

THE Academy of Sci€nces in Turin announces that the ninth 
Bressa prize of 10,416 francs, for which all men of scrence and 
inventors of all natyons are free to compete, is now offered 
(from January 1, 1891, to December 31, 1894) The prize®will 
be given to whoever, im the judgment of the Academy, shall 
have, within the period indicated, made the most important 
and useful discovery, or shall have published the m@st profound 
work m thé domain of the physical and experinfental sciencés, 
natural history, pure and applied mathematics, chemistry, phy- 
siology and pathology, geology, history, geography, and” sta- 
‘tistics Any one wishing to compete must send his printed 
‘work (manuscripts are not accepted) to the President of the 
Academy Unsuccessful works are returned, uf 1t be desired 

AT the meeting of the Chemical Section of the Franklin 
Unstitufe, on February 21, a resolution was passed to the effect 
that the members had heard with deep regret of the death of 
‘their distinguished fellow-membe1, Dr F A Genth, whose ser- 
‘vices as an investigator had ‘‘added lustre to American science ” 
A committee was appomted to prepare a suitable memoir of 
Dr Genth for publication in the proceedings of the Section 
© ARRANGEMENTs have been made for another series of 
‘summer excursions by the London Geological Field Clasg 
The object of these excuisions, which are planned by Prof H 
G Seeley F RS, 1s the study of the physical geography and 
geology of the Thames Basın The first excursion will take 
place on April 29, when the students will go from Edenbridge 
to Westerham by Toys Hill Each excursion will be under 
Prof Seeley’s personal direction 

A SCHEME for the organisation cf the proposed University 
for London was adopted at a general meeting of the Association 
for Promoting a Professorial University for London on March 23, 
and has been submitted to the University Commissioners It 
1s printed in the Ziaes of April 3 

THE Scottish Technical Education Commuttee-—appointed 
‘more than a year ago at a conference held in Edinburgh—has 
assued a report, from which ıt seems that Scotland has still a 
great deal to do before she can be said to possess a satisfactory 
system of technical struction Ata recent meeting the Com- 
mittee passed the following resolution —‘‘ That, in the opinion 
of the meeting, ıt 1s desirable that the whole subject of higher 
and technical education should be dealt with in a comprehensive 
measure, and that the opportunity be not lost when the provi- 
sion for secondary education 1s being inquifed into im all parts 
of Scotland, to formulate a scheme for organising education 
beyond the elementary, and reducing m some degree the com- 
plications now existing, and the waste resulting from the 
‘various authorities that now have a connection with vartous 
parts of the educational system of Scotland, and that the 
chairman (Lord Elgin) be requested to take the necessary 
steps to bring the subject under the attention of the Govern- 
ment” At the same meeting the future action of the Com- 
mittee was under consideration It was felt thatin present cir- 
cumstances 1t would be very desirable to continue its existence if 
possible in some more definite shape, and a sub-committee was 
instructed to inquire under what conditions it might be brought 
anto connection with the National Association for the promotion 
of secondary and technical education, and, 1f the sub-committee 
thought fit, to submit a form of constitution to the next meeting 
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SHORTLY after eight o’clocke on the morning of April ra 
severe earthquake shock was felt at Cgtania, and other places at 
the foot ef Mouħt Etna It was more especially pronounced 
at Nicolosi and Zaffarana-Efnea where the population fled 
from their houses into the fields 

THE weathe®continued exceptionally fine over England dur. 
ing the whole of last week, and m Scotland and Ireland the 
weathe® was generally fair,®although shght rain occurred at 
tumes in a few plfes The first few days of the period were 
the warmest experieficed as yet this season, and 70° was reached 
1n parts of England In the suburbs of London the shade ther- 
mometer registegéd 68° or upwards on four consecutive days, and 
this is tfe average engximum temperature in June, while on 
Saturday, April 1, the thermpmeter reached 71° in the outskirts 
of the metropolis The general indications on Saturday were 
more favourable to a change than for some time past, but the 
unsettled appearance suddenly gave way to an anticyclone, 
which reached om islands from the Atlantic, and the conditions 
again became settled, although the maximum day temperatures 
during the last few days of the period were generally somewhat 
lower under the influence of a gentle easterly breeze The 
mean temperature for March was several degrees in excess of 
the average over the whole kingdom, and at Greenwich the 
excess amounted to 5°, while the mean of all the maximum day 
readings, which was 57°, was higher than ın any previous March 
during the last half century The total rainfall for March was 
also small over the whole countiy, and at Greenwich the aggre- 
gate amount was only o 38 inches, which ıs the smallest fall in 
Margh since 1854 The Weekly Weather Report for the week 
ending April 1 shows that the duration of sunshine was 85 per 
cent in the Channel Islands, 76 per cent in the south of 
England, and 72 pei cent ın the east of England 

eWVE recently referred to the unsatisfactory condition of practi- 
cal meteorology ın Spain The Royal Observatory at Madrid 
had for many years published results of observations taken at 
various stations in the peninsula, which furnish valuable ma- 
terials for climatology , but daily telegi@phic repoits such as are 
issued in most other countries were necessary to complete the 
general synoptic view of weather conditions We are glad to 
be able to report that this want has now been supplied The 
first daily weather bulletin was recently issued, containing on 
one side a map showing isobars, wind direction and force, &c , 
and on the other the actual telegraphic observations at a number 
of stations distributed over Spain and south-western Europe 
The bulletin ıs published by the Central Meteorological Insti- 
tute, which was established some little time stnce under the 
direction of Prof A Arcimis, to whose persistent efforts we are 
chiefly mdebted for this new contribution to our knowledge of 
current weather 

THE Meteorological Institutes of Hamburg and Copenhagen 
have issued their synoptic daily weather charts of the North 
Atlantic Ocean for the year ending November 1888 These 
charts contain the best materials for studying the various tracks 
and positions of the high and low pressure systems over the 
Atlantic, 1t is at once seen from them that in different parts of 
the ocean the storms take different routes, some follow a direct 
easterly track, others a more northerly course, while 
some form and others die out ın mıd-ocean The great 
difficulty m storm prediction at present is to determine 
the routes that storms will take , a serious study of the condi- 
tions shown on such charts may eventually lead to the desired 
end, by enabling us to establish characteristic types of weather 
which accompany various depressions 

Mr W H GreENEand Mr W H, Wahl have elaborated 
a new process for the manufacture of manganese on the com- 
mercial scale A paper by them on the subyect was read before 
a recent meeting of the Chemical Section of the Franklin 
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Institute, and ıs printed in the Section’s Proceedings for 
March . E à 


, ° 

A SIMPLE contrivance fom determining the refractiv® index 
of a liquid without the use of a circular scale or a hollow glass 
prism, 1s described in Weedemann’s Annalen byeMr H Ruoss, 
of the Stuttgart Technical High School The liquid 1s poured 
into a rectangular vessel, closed om one side by a planegparallel 
glass plate A small plane mirror ıs half immersed methe 
liquid, and mounted so that ıt can be placed exactly parallel to 
the plane-parallel side A telescope 1s directed towards the 
mirror from outside, about 4 m. distant, its axg being normal to 
the glass side To this telescope is attaghed At mghtangles a 
scale 3m long On looking through fhe telescope the mage 
of the scale m the mirror appear$ broken into two by the sur- 
face of the liquid, the lower mage beimg formed by rays which 
have undergone refraction atid reflection in the Bqud The 
divisions on the cross wire measure the tangents of the angles of 
meidence and refraction respectively, which, since both the sets 
of rays after reflection are parallel, défermine the refractive 
index of the liquid <A correction has to be applied for the 
thickness of the plate-glass, and ıt 1s best to make the angle of 
meidence as large as possible Before taking the readings, the 
strument should be adjusted by making the cross-wire coincide 
with its two reflections in the mirror and the plate, and placing 
the scale in a parallel and horizontal position with its reflected 
zero on the cross wire With these adjustments and corrections 
the apparatus 1s capable of giving very accurate results The 
angles can be measured to within 5”, and a large number of 
readings may be taken with different inclinations of the mirror 
A set of five measurements for water in sodium hght, for 
instance, gave a refractive index of 1 33276, which coincides 
with Walther’s value to the fourth decimal place,sand 1s sabject 
to a probable error of 0 00003. e 


AT the magnetic observatory of Potsdam some interesting 
improvements have been made m registration of the needle’s 
variations, a brief account of which 1s given by Herr Eschen- 
hagen (Jet. Zee/s.) He uses a greater length of abscissee than 
usual (20 mm per hour), and obtains a fine curve by cutting off 
the border rays by means of a paper screen on the lens, by de- 
termining exactly the chemical focus, and by use of a very 
small mirror Theslitis o 25mm In the case of great mag- 
netic disturbances, trouble sometimes arises from the movable 
light point going beyond the recording surface, even where, as 
1n Potsdam, this has a width of 190mm (7 6 inches), so that the 
most interesting parts of disturbances may be lost An attempt 
was made to remedy this with prisms of a certain angle of re- 
fraction, but there are objections to this plan A more simple 
and effective method was hit upon , the magnetic mirroris made 
in three parts, or facets, inclined to each other at an angle of 
3° Itas enclosed in a bell-jar, in which the air 1s kept dry and 
tree from sulphur vapour The mirror gives three beams, of 
which usually only the middle one 1s concentrated ın a finelight 
point on the drum Durmg a strong disturbance, and just 
before this light point leaves the drum, another point appears 
on the opposite side, which takes up and continues the record 
These «and other improvements will be described ın detail ere 
long in publications of the Observatory 


ACCORDING to recent researches by M T J van Beneden 
on the fossil Cetacea found in the regions of the Black Sea, the 
Caspian, and the Sea of Aral, the basin of the Black Sea con- 
tains all those forms which to-day characterise ocean fauna 
(Baleemides, Ziphioides, Delphinides, and Suirenides), and 
taking also the region of rivers now flowing into that sea into 
account, it 1s probable that the whole of Central Europe at the 
end of the Miocene period was traversed by numerous arms of 
the sea, the Black Sea reaching to Vienna, Linz, and even to 
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the Lake of Constance Towardsthe end of the Pliocene, or 
the begenning of the quaternary period, owing to considerable 
depressions, the Straits of the Bosphorus were formed, and the 
water of the Mediterranean pressed into a basin formerly con- 
nected with the Arctic Sea Thus the passage of a new fauna 
was made possible, which gradually, under favousing conditions, 
displaced the older The Caspian was separated before the — 
new forms had spread so far, and we find ın ıt fifty-four species 
of fishes, wich are neither in the Sea of Aral nor the Black 
Sea, and only six species which ıt has ın common with those 
two others 


FRom recent researches on thansference of matertal in plants 
(represented, e g by transference of stasch in the potato), Herr 
Brasse 1s led to present the following view of what goes om 
The assimtion of carbon in thè sun’s rays 1s manifested 
difectly in ddbosition of starch in the chlorophjll grains 
Through action of diastase in the leaves, and at a temperature 
lowér than that of its formation, this starch ıs changed into 
reducing sugar, which spreads by diffusion from its place of 
formation into all the tissues of the plant Jn certain parts, 
and especially in the tubers, the sugar ıs continuously trans- 
formed The tubers, with regard to dissociation, act like the 
cold wall in vaporisation of a volatile liquid m an enclosed 
space The sugar-content of all cells of the plant seeks to enter 
ynto equilibrium with that of the cells of the tubers, in which 
the content 1s less, because a change of sugar into starch takes 
place, and the coefficient of this change is here less than that 
of the converse change ın the leaf, the temperature of the tuber 
being less Owing to this inequality, there is a transference, 
of starch from the leaf into the tuber, in which ıt passes through 
the intermediate stage of sugar In a similar way Herr Brasse 





would expla the transference of nitrogenous and mineral 


plant materials, and their storage in special organs (Comptes 
Rendus de la Société de Brologte) 


Mr E LOMMEL has succeeded ın fixing photographically the 
equipotential lines due to a current flowing through a conduct- 
ing sheet A current of 20 amperes was sent through sheets 
of copper 0 5 mm thick and of various forms The sheets 
were covered with sensitive paper strewn with tron filmgs, 
which arianged themselves along the limes of magnetic force 
due to the current, or, what amounts to the same thing, the 
lines of equal electrical potential along the conductors The 
configurations thus obtained were fixed by holding a lighted 
match for a few seconds above the paper, yielding on develop- 
ment a beautiful 1epresentation of the flow through the current 
sheets Two of these figures are reproduced in the last number 
of Wiedemann’s Annaler One of them represents the flow 
through a ring formed by two concentric circles, the current 
being conveyed by wires soldered to two diametrically opposite 
points The other exhibits the equipotentzal lines in a rectangle 





with a hole in the Middle and wires soldered to two opposite 
corners A consideration of the various ways in which the 
presence of a strong magnetic field affects the configuration of 
the lines observed has led the author to a possible explanation of 
the “' Hall effect” This phenomenon 1s only produced by mag- 
netic Imes of force runmng tn a direction normal to the plate, or 
by the normal component of slanting lines If in a rectangular 
current sheet made of diamagnetic material two pomts at 
equal potential, but on opposite edges of the sheet, be con- 
nected with a galvanometer, no current will be indicated until 





the sheet 1s brought into a strong magnetic field According to 
Weber’s theory of diamagnetism, currents are then generated 
1n the molecules opposite ın direction to the amperian currents., 
These molecular currents give rise to a resultant current round 
the edge of the sheet, strengthening the ordinary current on 
one side and weakening 1t on the other. Thus state of things 
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will be indicated by a deflection of the galvanometer needle and 
a distortion of the lines of flow, usually designated by#‘ nega- 
tive rotator?” In the case of a paramagnetic body the 
rotation will be positive 


SEVERAL cotrespondents have written to us with regard to 
Mr Hilderic Frend’s letter on “Luminous Earthworms ” 
(NATURE, March 16, p 463) Several of them record obser- 
vations which seem to»them to confirm his statements Mr 
R I Pocock, of the British Museum (Natural History), points 
out, however, that the property of phosphorescence exists in a 
highly developed stafe ın certain terricolous, nocturnal aningals, 
which, although both juminous and vermiform, are certainly 
neither glowworms, nor yet earthworms ‘‘The power of 
producing adhesive phospherescent matter from pares opening 
upon the ventral surface of the body has,” say§ Mr Pocock, 
“been recorded €rom different quarters of the globe, m the 
case of several genera of centipedes of the family Geo- 
pAthde, and since no special affinity is traceable between all 
the forms that are known to be sometimes luminous, 1t 1s 
highly probable that the presence of appropriate glands for the 
secretion of the matter in question 1s, or has been ın the past, 
characteristic of the whole group About a dozen species of 
Geophelide occur in the south of England All may be 
described as worm-like, and some of them are known to be 
phosphorescent Curiously enough, the specimens that have 
been not uncommonly brought to the Natural History Museum 
as phosphorescent phenomena are referable to a species, 
Lenotenra crassipes, which 1s themost earthworm-like of all, so 
Yar, at least, as colour is concerned An example of this 
species was, I venture to suggest, the ‘luminous earthworm? 
with the story of which Mr Friend opens his account of the 
subject This centipede 1s about one or two inches 1m length, 
and, although it is impossible quite to acquiesce in the state- 
ment that ıt 1s ‘ worm-like in all respects,’ nevertheless I thnk 
it more than probable that a lady, finding one m the dusk of 
evening, when it could be but dimly seen, would summarily 
describe her idea of its appearance by some such expression as 
that used ” 


Mr J E HARTING, writing in the April number of the Zoologest, 
says that during a recent visit to Greece he lost no opportunity 
of interrogating the natives as to the birds and beasts to be met 
wath, and was everywhere struck with the ignorance displayed 
on this subject, and the general indifference which prevailed 
respecting ıt It was not until he reached the great plain of 
Larissa, where a plague of field voles has been for some time 
manifest, that he encountered those who could impart some 
information on at least one small indigenous mammal, namely, 
that which was causing”such mischief and pecumary loss to the 
resident land-owners That it was a vole (Arvicola) of some 
Sort was certain , but as to the precise specfes some difference of 
opinion had been expressed Mr Harting gives much very 
Interesting information as to the animal’s habits 


A PAPER on the foundations of the two river piers of the 
Tower Bndge, by Mr G E W Cruttwell, was read at the 
last meeting of the Institution of Civil Engineers before Easter 
It was stated that the matenals in the two piers, from 
foundation line up to a level of four feet above Trimty high- 
water (a height of 60 feet), consisted of 25,220 cubic yards of 
cement concrete, 22,400 cubic yards of brick-work in cement, 
and 3340 cubic yards of Cormsh gramte, making a total of 
50,960 cubic yards x 


+ THE Agricultural Research Association for the north-eastern 
counties of Scotland has issued its report for 1892 A general 
outline of some of the past year’s results ıs presented, and this 
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1s followed by a record of Observations, by Mr Thomas 
Jamieson, relating especially to grass ànd clover roots 


Messrs E anb F N S@onehave issued a convenient 
little volume of waistcoat-pocket size, containing electrical tables 
and memorand®, by Prof Silvanus P Thompson and Eustace 
Thomas The type is small but clear, and there are some 
ullustrateons e 


Messrs Cross? Lockwoop AND SON will publish ina few 
days anew work By Mr J D Kendall, of Whitehaven, on 
“ The Tron Ores of Great Britain and Ireland,” giving an account 
of our present kfowledge of the origin and occurrence of such 
ores, and’ the means‘efreaching and working them Some of 
the more impoftant iron ores of Spain are also noticed in the 
volume 


Ðr E Swmes THOMPSON willedeliver lectures on the nose 
and mouth at Gresham College on April 11, 12, 13, and 14, at 
six o'clock. 


UNTIL comparatively recently bactenologists have regarded 
the macroscopic appearances to which organisms give rise 
when grown on potatoes ab affording valuable assistance in dis- 
tinguishing between otherwise verysimilar microbes One notable 
instance of this 1s the alleged different behaviour of the typhoid 
bacillus and the closely alhed B cole communis when inoculated 
respectively on to potatoes But more recent research has 
shown that as a diagnostic agent the potato is extremely untrust- 
worthy, and this has moreover been conclusively demonstrated in 
the case of just these two organisms Further evidence on this 
subject has lately been brought forward by Krannhals, “Zur 
Kenntniss des Wachsthums der Komma bacillen auf Kartoffeln ” 
(Centraiblatt fur Baktervologu, vol xu p 33), and the results 
he has obtaindd in the case of the cholera organism are very 
ufStructive When cholera declared itself at Riga last August, 
Krannhals, as Prosector and Bacteriologist at the city infirmary, 
was deputed to demonstrate officially to the city medical authori- 
ties that it really was cholera whichghad broken out The 
culture tests employed exhibited all the typical appearances 
associated with the cholera organism with the exception of its 
development on potatoes, upon which it obstinately refused to 
grow Suspecting that this might be due to the acidity of the 
potatoes, slices were prepared and artificially rendered alkaline 
Onthese the bacillusgrew abundantly and moreoverat from16°—-19° 
C , whereas it has hitherto been stated to be capable of only 
developing on this, medium at from 30°%-40° C On the acid 
slices the same negative-results were obtained as in all the 
previous experiments In consequence of this discovery Krannhals 
conducted a large number of investigations on the behaviour of the 
cholera bacillus on acid and alkaline slices of potatoes respec- 
tively, and whereas he never failed to obtain vigorous growths 
on the latte: even at the low temperature, he was only in very 
few instances (4 out of 136 experiments) able to induce its 
development on non-alkalised shces But on testing those acid 
slices on which growths had appeared, ıt was found that they 
exhibited a distinct alkaline reaction This alkalinity, moreover, 
had nothing to do with the growth of the bacillus, for sterile 
shces prepared in the same manner were tested both immediately 
on preparation and after they had been preserved some days, 
and the same astomishing result was obtained, ze that the 
shees of potato originally acid had durmg keeping become 
alkaline Krannhals ıs led to suggést that ın reality the cholera 
organism 1s incapable of growing on acid potatoes and that in 
those cases where it 1s stated to have developed on such, the 
medium unknown to the investigator must have, as in his experi- 
ments, changed from acid to alkaline It 1s important that m 
future, therefore, the reaction of the potato should be noted both 
at the time of moculation and later, when describing the growth 
of organisms on this medium 
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Notes from the Marine Biological Station, Plymouth —Last 

week’s captures include the rare Nudibranth Peroeformosa, 

a e 
specimens of the spmy shr&mp (Crangon spinosus), and of 
the starfishes Poranza puloillus and Henricia (Cribrella) san-, 
guinolenta nthe floating fauna Piter, large @nd small, have 
now quite taken the place of the Aur:cularia and Bipennarta 
larvee, which were so plentiful a fe® weeks ago Az acheactts 18 
still obtainable The unmodified ephyrze of Aurela are how 
very scarce most of them are passing thrdugh various phases 
of their metamorphosis into the definitive medusa-form , and, 
instead of being plentiful everywhere, are Nw restricted to 
special localities e 


.’ 
. 

THE additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monkey (Afacacus senecus, §) from 
India, presented by Mi J @itcher, a Bengales@ Cat (Fas 
bengalensis) from Manilla, Philippine Islands, presented by Mr 
D M Forbes, F ZS , three Peafowls (Pavo cristatus, 8 2 2) 
from India, presented by Mr T. Guy Paget , a Leadbeater’s 
Cockatoo (Cacatua leadbeateri) from Australa, presented by 
Mrs W Everett Smith, five Black-headed Gulls (Zazus ridi. 
bundus), a Common Gull (Larus canus) European, presented by 
the Rev E M Mitchell, three Rhomb marked Snakes (Psam- 
mophylax rhombeatus), a Hoary Snake (Coronella cana) from 
South Africa, presented by Messrs H M andC Beddington , 
three Spring boks (Gazella euchore, 8 2? 9) from South Africa, 
a Raccoon (Procyon lotor) from North America, a Green 
Monkey (Cercopithecus callitrichus) from West Africa, de- 
posited , two silver-backed Foxes (Canzs chama), a Cape Buce- 
phalus (Bucephalus capensis) from South Africa, purchased , a 
Short Death Adder (Hoplocephalus curtus) from Australia, 
received ın exchange, four Great Cyclodus (Cyclodus gagas) 
born in the Gardens 


° 
OUR ASTRONOMICAL COLUMN 


COMET SWIFT (@ 1592) —At the Boyden Station, Arequipa, 
Peru, during the visibility of this comet, all the photographic 
telescopes were turned towards it, with the result that a fine 
series of photographs were obtained In the Bache 8 inch 
photographic doublet, fifty-six pictures (20 millimeties to the 
degree) were taken, sixteen of which ‘‘a1e of the first quality” , 
in the 2 51nch photographic doublet (3 8 millimetres to the 
degree) twelve satisfactory plates were taken, while in the 
i3-mch iefractor and 2o-mch reflector several additional 
negatives were collected An examination of the negatives, 
especially of those belonging to the first series, indicated two 
important facts, as Mr A E Douglass (Astronomy and Astro- 
physics for March) informs us (1) That the tail of the comet 
was composed of luminous masses receding from the head at a 
measurable rate, and (2) that the form of the tail depended 
largely on some varying torce acting at the head The former 
of these results was deduced from measurements of the distance 
of prominent points (8 points were here used) from the nucleus, 
and the acceleration he obtamed amounted to 477,000 miles per 
day In discussing the second fundamental results, he deals with 
the general characteristics of the tail and the special phenomena 
within half a degree of the head, separately The tail he 
describes as ‘‘a bundle of slightly divergent straight streamers, 
branching from each othe: and joined to the head by one, two, 
or three well-marked lines” At the southern part of the tail 
the photographs showed the appearance of a curious twisting 
effect, while a number of faint streameis, in many cases not 
joined to the main part of the tail, were also visible The curve 
of the natural tangents of the position angles for the date on 
which they left the head, 1s, as plotted out by Mr Douglass, 
qune irregular, and suggests ‘‘non periodic outbursts from the 
head of the comet or variations in the repulsive force of the 
sun” , where the tail swings to one side there are ‘‘ large jets in 
the opposite direction as if the whole resulted from some ın- 
crease in activity in the head ” He suggests that this activity 
may be connected with solar disturbances, just as magnetic 
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storms on the earth may be connected with certam classes of 
sunspot? 


° 

Paris OBSERVATORY IN 1892 —From the annual report on 
the condition of the Paris Observatory during the year 1892, 
which was presented to the Council in January last by M 
Tisserand, the Director, we gather the following brief notes 

Commencing with a short reference to the late Director, 
l'Amiral Mouchez and to the great loss both to the Observatory 
itself and @o astronomical science in general, M Tisserand 
informs us that, at the suggestion of M © Struve, the 
presidency of the Comité permanent de la Carte du Ciel has 
passed to the present Director of the Paris, Observatory This 
choite has been received very favourably, and been confirmed 
by all the members of the committee Let us here tender our 
congratulations to M Tisserand, who, without doxbt, will, in 
his capacity gs president, bring such a giand work as nearly as 


4 possible to perfection. In fact, he has commenced by increasing 


the personnel Gu Bureau de Mesures des Clichés at the Obser- 
vatory, and constructing a new machine for thé measures, while 
he hopes soon to publish a fascicule of the Bedleten de la Carte du 
Ciel, which will contain the method of reducing the measures, 
and of the definite computations of the positions of the stars 
The large equatorial Coudé has this year beea subjected to a 
minute study by M Lewy from the point of view of its optical 
qualities, and of the possibility of improving it still more The 
experiments have as yet been restricted to the mounting of the 
mirror, and it seems that important results may soon be forth- 
coming The spectroscopical department, under the direction 
of M Deslandies, has, as we are informed, quite assumed a 
defimte form since its foundation in 1890, the work done 
is tabulated under the three headings—sun, stars, and laboratory 
work As we have previously referred in these columns to 
most of the work here accomplished, such as, for mstance, the 
researches of the velocities of stars in the line of sight (250 starse 


. 





will here be included), photographs of protuberances, faculæ, 
new hydrogen radiations, &c , further notice will be unneces- 
sary. With the Equatorial de la Tour de l'Ouest, the programme 
of observations has been the same as 1n previous years, measures 
of the positions of comets, nebulæ, and double stars having been 
obtained Among the observations here recorded as many as 
136 were made of Comet Swift (1892), 41 of Comet Denning 
(1892), while 250 nebulæ and 120 double stars have been 
measured All the above weie made by M Bigoudan M 
Faye also made 77 observations of comets With the Cercle 
Méridien du Jardin under the special service of M Loewy, the 
total number of observations amounted to 16 686, 453 obser- 
vations were made of the sun, moon, and planets M Paul 
and Prosper Henry have been occupied ın obtaining 
chchés of the ternational cnart and of the catalogue , photo- 
graphs have also been taken of the late nova in Aunga, Jupiter, 
ana Comet Holmes ‘he Bureau des Mesures des Clichés du 
Catalogue, under the direction of Mdlle Klumpke, has been 
very busy At this part of the report a brief description of the 
measuring machine is given, and ina paragraph on “‘ reflexions 
sur le catalogue et la durée de son exécution,” we are told that, 





if sımply the 1200 or 1400 clichés which are demanded for the 
work ın each of the eighteen observations are obtained ‘‘on 
peut espérer d'y attemdre en cinq ou six ans au plus” For 
measuring the clichés with one machine, and two persons to 
observe and write the results, 130 clichés could be done m a 
year, but st would take about 10 years to measure the clichés 
altributed to one observatory, with one machine and two per- 
sons working incessantly. The report contains also all the 
meteorological work and that done with the minor imstruments, 
concluding with the usual lists of personal publications, obser- 
vatory publications, changes in the personnel, &c 


THE LARGE NEBULA NEAR € PERSEI (N G C 1499) — 
Dr F Schemer, m Astoonomesche Nachrichten (No 3157), 
describes briefly this great nebula near ¢ Perser several 
photographs of which he has been able to obtain Dunng 
November and December last, employing an objective of 
4-inch aperture, he took fine photographs, with exposures 
vaeying from I to 6 hours The longest expcsed plates showed 
that the size of this nebula has been considerably under-rated,. 
and that ıt comes nearly up to that of Onon and Andromeda, 
This nebula, 1t will be remembered, was discovered by Prof 
Barnard with a 6 inch objective, and the position which he 
gave, 3h 540m RA + 36°1' Decl (1855 0), referred to 
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the more northern part Dr. Scheimer’s photographs show that 
its extension southward 1s very considerable, but, owing to its 
dimness, was not seen by Prof Barnard The form of this 
nebula, a copy of which 1s given in this number, 1s inclined to 
be spirally,salthough not so apparent as that of Andromeda, 
and, curiously enough, it lacks a bright nucleus, as in the 
atter ` 


MINoR PLANETS —-The work of discovering minor planets 
seems, at the present tıme of the year, to be in a very flourish- 
ing condition, although rather restricted to two, observers, 
according to the currensnumber of Astrononeusche Nachrichten 
(No 3157) Charlois with 10 and Wolf with 2, bringing the 
present notation up to 1893 x, 1s a good number for the first 
quarter of the year, and if this average be kept up we shall 
a be driven to indulge in the Greek or German alphabet, or 

oth ° 
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+ GEOGRAPHICAL NOTES’ 


Mr JOHN BARTHOLOMEW, of Edinburgh, whose reputation 
as one of the foremost British map-makers 1s world-wide, died 
on March 30, atthe age of 6z Hus career will be remembered 
as an epoch in the history of the perfecting and popularising 
of Enghsh mays Trained in Edinburgh and afterwards 
under the late Dr Petermann, in London, Mr Bartholo- 
mew succeeded his father ın a cartographical business ın 
Edmburgh, which he steadily enlarged and improved, paying 
attention not only to excellence of mechantcal production, but 
to the improvements of methods of representation But the 
leading characteristic of Mr Bartholomew’s work was his 
conscientious endeavour to produce the most accurate topo- 
graphical delineation The general use of maps coloured 
orographically m this country is mainly due to the efforts of 
the Edinburgh Geographical Institute, of which he was the 
Read Mr Bartholomew gradually withdrew from active work 
on account of failing health, andhisson, Mr J G Bartholomew, 
has taken his place in the Geographical Institute 


Mr THEODORE BENT (see p 519) has been able to reach 
Aksum, where, however, he only remained for eight days, on 
account of tribal wars The party had to retire abruptly 
because of a threatened fight, ın which they were very nearly 
compelled to take sides, but fortunately the report of an ad- 
vance of Italian troops to therr relief solved the difficulty, and 
they reached the coast in safety Despite the shortness of the 
working time, some good archeological results have been 
obtained 


THE March number of Petermann's Mitteilungen contains a 
valuable paper on Noith-west Patagonia by Dr J von Siemi- 
radzki, with a map showing the results of his surveys and 
coloured to bring out the pastoral possibilities of the region His 
route in 1891-92 led up the Rio Negro agd Rio Limay to Lake 
Nahuel-Huapi and thence northward through the grassy valleys 
and bare slopes of the Cordillera to the Upper Biobio valley, 
whence the expedition passed to the coast of Chile 


THE Royal Geographical Society has given a grant to Dr H 
R Mull to defray the expenses of a careful bathymetrical survey 
of some of the larger English lakes The work, which will be 
carried out next summer, would be greatly facilitated 1f use could 
be had for a few days of a steam launch upon any of the lakes 
Windermere, Coniston Water, and Wastwater will probably be 
sounded ın the first place, as they are the most interesting from 
the lmnological pomt of view 


A PAPER onthe Geography and Social Conditions of the Iberian 
Peninsula read at the March meeting of the Berlin Geographical 
Society by Prof Theobald Fischer 1s published in abstract in 
the Apni number of the Geog» aphecal Journal The paradoxi- 
cal character of the peninsula in the variety of its conditions has 
long been known The great central plateau with its broken 
mountain border sloping steeply to the sea throws the bulk of 
the population towards the coast hne In the border zone of 
the peninsula comprising 45 per cent of its area, more than 66 
per cent ofthe inhabitants are settled The only large city in 
the central plams is Madrid, all the rest of the plateau gs 
occupied by wheat-growers and sheep-rearers , the mining, 
fruit-growmg and industrial mterests bemg all confined to the 
seaward slopes There are few parts of Europe in which the 
physical conditions so plamly dominate the whole character of 
a country 
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GRAPHICAL SOLUTIONS OF PROBLEMS IN 
e « NAVIGATION 


. 
I I Fewve suppose the two anglês By S of aspherical triangle SPZ 
to be together less than two right angles, a plane triangle 
©,P,Z, may clearly be drawn such that P, = P and $, =S 
The sides of thé’spherical trangle PS, PZ, SZ being respectively 
denoted by 4, ¢, z, those of the plane triangle may be taken im 
the follawing ratios — ® 


d PiS, =tan $9, ' 

P,Z, = f tan ġ(c + z) + 4 tan Hc — 2), 

SZ, = 4 tan 4(e + 2)-- 3 tan de — 5), 
These results m be easily verified 

e 

Hence e S,Z, £ PZ = tan $(¢ + 2), 
and P,Z, — SZ = tan s(¢ — 2) 
From these equations we infer that Z, 1s the intersection of an 
“ellipse and Myperbola which hav the same foci P) and S, 
Suppose now that the line $,P, contains, say, 100 divisions, 
and that a system of ellipses, having S, and P, as foci, with 
major axes IOI, 102,@[03 and a system of hyperbolas. 


whose axes are 99, 98, 97 are drawn on one side of 
SP, then, by finding 2,, 7 from the equations 


m = 100 tan $fe + 2) cot 44, 
My = IOO tan (c ~ z) cot 44, 


we should be able to localise the point s,m as coming between 
two successive ellipses and also between two consecutrve hyper- 
bolas in the diagram 

2 The usefulness of such a diagram lies in its application to 
problems in navigation For # may be taken as the north polar 
distance of the sun, s the complement of his altitude, and ¢ the 
colattude of the place of observation Having determined 
Mı, Ma and thus localised Z, ın the diagram, the angle Z,P,S, 
is the hour angle which may be suitably measured 

If we interchange ž and c in the diagram, thus making P, and 
Z, the foci, the*point to be localised 1s S} from the equations 


2 100 tan 4(p + 2) cot 4e, 
100 tan 4(p ~ 3) cot $e, 


The difficulties attending this mode of representation will pre- 
sent themselves in another form n$4 “t 1s sufficient to notice 
here that this use of the diagram has the advantage of giving 
two useful angles—S,P,Z,, the hour angle, and 5,Z,P, the 
azimuth 

3 The merit of both these modes of representation consists. 
in their being each a single diagram, applicable at any time of 
year, though in northern latitudes more favourable to accmate 
measures ın summer than in winter Their demerit consists in 
the preliminary calculations of my, #2, OF th, 2% This, how- 
ever, might be minimised by supplying, along with the diagram, 
tables of the values of # for two arguments 6 and ¢ given by 

m = 100 tan 46 cot 4 @ 

The whole amount of preliminary calculation would then consist 
in adding and subtracting J and z, and looking out wz, and mt 

I shall now mmvestigate the nature of a diagram which requires. 
no preliminary calculation 

Returning to the sphencal figure SPZ, let us suppose SP to 
be fixed while the sides PZ, SZ vary so that Z describes a curve 
on the sphere The corresponding point Z, will describe a cor- 
responaing locus on the plane For example, 1f L describes a 
small circle with P as centre, the locus of Z, will be given by 


tan{g(e + 2) + 4(c - 2)} 
= PZ 
r= PZ? + S2 
Now, 1f we draw a perpendicular Z,N to the side P,S, we shall 
have 


j 


2 


Ng 


tan c 


il 


PS," - $,Z,° = PiN? - SN? 
= tan 4A(2P,N — tan $9), 
P,Z, = tan ¢ tan 4p(cosec  — P,N) 

This shows that the curve described by Z} 1s a comic section of 
eccentricity tan ¢ tan 4¢, with focus at P, and directrix perpen- 
dicular to P,C, at a distance cosec J from P, 

Similarly, the curves corresponding to small circles about S: 
are conics with a common directrix and with focus at S, the 
curvatures being turned the opposite way from those about P; 





548 : NATURE [APRIL 6, i 893 
—— M T ` 


The lines whose focusis B, arecurves of equal latitude, and those 
whose focus 1s S, are Sumner hnes Suppose sy8temg of both 
kinds of Imes to be drawn, the figure will be divided inte small 
quadnilaterals, and the eye, aided by a scale with small divistons, 
would approximately determine the point within any quadrie 
lateral at which the values of ¢ and z are giveh, mtermediate 
between those of the bounding sides It 1s difficult to estimate 
the error to which this determinatfn would be lable, gut sup- 
posing the linear dimensions of a quadrılatergl at a distance of 
10 inches from P, were comparable with the tenth of an inch 
and that an error of one-hundreth of an inch were committed in 
the direction L* to P,Z,, this would mean an error of 3 or 4 
minutes in the measured value of the hour gle This error 
would be important, but not large enoygh to condemn the 
method, and the estimate shows that tife scale ef the diagram 
should be as large as 1s practicabl 

If we confine the diagram to points in north latitudes ¢ may 
be taken to range between 39° and 90°, though y would gb- 
viously be desirable also to draw a few lines for which ¢ 1s 
>90° The range of z may be taken between 10° and 80° 
The distance between the foci 1s, as we have seen, tan 4 pand 
the distance between the directrices steadily proved to be 
cot 4 The consideration which determines the scale on which 
the curves should be drawn 1s that the Sumner for which z = 80° 
should appear in the diagram as far as ıt may be required 

The curves m each diagram are different from those 
an every other for different values of #, for although 
it might at first appear that simce the distance from 
the focus to the directrix is the same for 180°— as 
it 1s for ø some saving would be effected, the mdications of 
the same curves inthe two cases are different, and the Sumners 
are placed differently in regard to the parallels of latitude In 
the case of the sun a diagram for every ten minutes change in 
declination would probably be necessary, and this would fnean 
an enormous amount of work Diagrams for a few of the 
best stars could, however, be constructed on this principle and 
would be extremely useful 

It will have been noticed that the angle Z,S,P,*1s equal to the 
angle ZSP ın the spherical figure, but the azimuth 1s not rep&- 
sented ın the plane figure The following properties of the 
plane curves may therefore be stated — 

(1) The angle at which S,Z, cuts the sumner at Z, 1s equal to 
the angle at which P,Z} cuts the parallel of latitude 

(2) If atangent at Z, be drawn to either curve, say the 
sumner, to cut $,P, in T and perpendiculars be drawn from T to 
Z,P,, ZS; meeting them in M and N, then 


cos (azimuth) = ¥ pi ° 


according as T falls between S, and P, or not From this result 
a graphical determination of the azimuth 1s easily obtained 

4 If we take Z,P, for base line the curves to be drawn are 
curves of altitude and polar distance This method of represen- 
tation 1s tempting as the angles at P, and Z, are then the hour 
angle and azimuth Moreover it would bea very convenient 
way of producing the diagrams to arrange them for consecutive 
values of the colatitude Unfortunately there are serious objec- 
tions Suppose the common dnectrix of the polar distance lines 
cuts P,Z, produced in X, then when the sun 1s in the southern 
hemisphere these lines are hyperbolas on the remote side of the 
directrix from P, and they diverge rapidly for consecutive values 
of f > 90°, so much so that, wnen the colatitude 1s between 30° 
and 40”, it 1s ımpossıble to represent them on a scale which would 
be of any value For piace in the tropics there would not be 
the same objection, and diagrams drawn on this principle would 
be convenient in those regions 

There is another difficulty In winter, m northern latitudes, 
the azimuth and hour angle may be together greater than 
two right angles or, what 1s equivalent, + z may be >180° 
In that case the construction we are going upon fails, although 
it is possible to meet the difficulty 

The point is teresting, and admits of the following explana- 
tion —In the figure P 1s the north pole, Z the place of observa- 
tion, AB the diurnal path of the sun If C be the middle point 
of PZ, then all pomts above the plane through the centre O 
perpendicular to OC may appear in the plane diagram supposed 
large enough Again a plane KL perpendicular to OZ corres- 
ponding to z= 80° limits the area in which observations may be 
taken If, therefore, the sun were observed between F and G 
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he youd be out of the diagram, and this means that ġ +z 
>180° » 

The difficulty may be overcome by solving graphically another 
triangle S/P,Z, corresponding to S'PZein the spRerical figure 
where S? is diametrically opposite to S For, if SZP+SPZ 
>180° then SIPZ+S'PZ< 180° Hence, 1f we interchange 
Z, and P, m the diagram ard pick out the intersection of the 
curves 180°—z and 180° ~ ø we shall thereby find graphically the 
supplements of the hour angle and azimuth 

5 To thgse modes of representation may be added stereo- 
graphic projection on the plane of the equator which admits of 
lines of equal latitude and Sumner Imes being represented by 


K_P 





systems of circles and of two angles of the spherical triangle 
being represented m the corresponding plane figure 

6. The object of all such methods 1s to facilitate the drawing 
of Imes of position on a Mercator’s chart, and as the hour angle 
must be determined with the greatest posstble precision, the 
diagram should be on a large scale with hour angle lines drawn 
upon it at suitable mtervals 

With this in mind the most practical of the foregoing methods 
would seem to be the first, viz. that in which there 1s a single 
diagram, cut into sections, not necessarily on the same scale, but 
large enough to admut of the hour angle hnes and perhaps also 
azimuth lines being drawn upon it 





ANTHROPOLOGICAL USES OF THE CAMERA, 


AN mteresting paper on the anthropological uses of the 
camera was lately read by Mr E. F. ım Thurn before 
the Anthropological Institute of Great Britain and Ireland, 
and 1s now reprinted in the Institute’s ‘‘ Journal.” 

Mr ım Thurn points out that primitive phases of lıfe are fast 
fading from the world in this age of restless travel and explora- 
tion, and urges that 1t should be recognised as almost the duty 
of educated travellers in the less known parts of the world to 
put on permanent record, before it 1s too late, such of these 
phases as they may observe It 1s certainly, however, he says, 
not a sufficiently recoghised fact that such records, usually made 
in writing, might be infinitely helped out by the camera 

Asillustrating the small use of the camera for this special pur- 
pose, Mr im Thurn calls attention to the almost universal bad- 
ness of illustrations of living primitive folk in books of anthro- 
pology and travel, when these illustrations are not merely what 
may be called physiological pictures Of old the book illus 
trator, 1f, as was usual, he was not himself the traveller, drew 
as pictures of primitive folk, merely the men and women that 
surrounded him, dfew figures of men and women of his own 
stage of civihsation, and merely added to these such salient 
features as he was able, from the traveller’s tales, to fancy that 
his supposed primitive subjects had So in 1599 the imaginative 
artist of Nuremberg who drew the pictures for the rare Latin 
abbreviation of Sir Walter Raleigh’s ‘‘ Discoverie of Guiana” 
gave to the world his impressions of the ‘‘ Amazons,” the 
‘í Headless Men,” and the “f Men who dwelt on trees” which 
are typical of the pictures of ‘“‘savages” which adorn the 
travellers’ books up to nearly the present century 

Mr ım Thurn refers also to the beautifully executed 1llustra- 
tions by Bartolozzi in Stedman’s “Dutch Guiana,” ın which, 
in place of natives, are shown, with the necessary change of 
dress, simply Europeans of more than average beauty of form 

ere were doubtless exceptions to the misrepresentation of 
primitive folk, and the greatest of these exceptions known tg 
Mr im Thurn ıs the beautiful series of drawings by Cathn of 
North American Redmen But Catlin enjoyed the unusual 
advantage not only of considerable technical skill as an artist, 
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° 
but of living among the folk whom he drew and about whom he | drew the shutter Then, as I took off the cap, with a moan he 


wrote 
superior as they are, are far from having the value of the ‘Accuracy 
of photographs ° 


The moflern anthropological 1llustrator does indeed generally 
draw from photographs , but almost always from photographs 
taken under non-natural conditions Mr im Thurn mentions 
asan example a picture of the Caribs of his own country of 
Guana, which appears ın one of the most valuable and accurate 
of recent anthropological books This picture was the best 
attainable, and 1s evidently taken from a photogeaph , yet it 
gives no hint of ,;what Caribs are like ın their natural state. The 
explanation 1s easy During Mr im Thurn’s many years’ 
acquaintance with these Caribs, both ın their natrve wilds and 
during their brief visits to the town, he has often been struck 
by the marvellous difference in their appearance when seen under 
these two differing conditions It 1s true that ın his natural 
surroundings the Carib 1s but very lightly clad, whereas, on the 
rare occasions when he enters the town he sometimes, but by 
no means always, puts on a fragmentary and in®ongruous pice 
or two of the cast-off clothing of white men, intending, by no 


means successfully, to adorn his person, but such separable® 


accidents of rags by no means explain the full change in Ins 
appearance Mr im Thurn has seen the same men, ın their 
distant homes on the mountainous savannahs between Guiana 
and the Brazils, though clothed with but a single strip of cloth, 
two or three inches wide and perhaps a yard in length, and 
either unadorned or adorned with but a scrap of red or white 
paint, look like what the novelists describe as well-groomed 
gentlemen Yet the same individuals ın Georgetown, without 
any added clothing or adornment, look the meanest and 
wretchedest folk imaginable The sense of shyness and mean 
cringing fear which in the town doubtless drives out from them 
their innatesense of freedom and happy audacity, seems to find 
outward expression and completely to alter their bodily form 
® And it was quite evidently under some such depressing circum- 
stances as these that the Redmen—who, by the way, were 
probably Ackawors and not ‘‘ True Carnbs”—who are shown 
im the illustration refer: ed to, were photographed 

Just as the purely physiological photographs of the anthropo 
metrists are merely pictures of lifeless bodies, so the ordinary 
photographs of uncharacteristically miserable natives seem to 
Mr im Thun to be comparable to the photographs which one 
occasionally sees of badly stuffed and distorted birds and 
animals ~ + 

Mr ım Thurn gives a clear and most attactive account of his 
own photographs of phases of primitive hfe in Gutana—photo- 
graphs which, at the time of the reading of his paper, were 
shown on the screen The following aresome extracts from this 
part of the paper — 

Fifteen years ago I went out to Guiana as curator of the 
pubhe museum, and in that capacity travelled much in the in- 
terior of that colony, only the seaboard of which was, and very 
little more now is, inhabited Ten years ago I entered the 
service of the Government, and, as magistrate, took charge of a 
large district inhabited almost solely by Redmen And I re- 
mained under those circumstances until, about two years ago, I 
was transferred to a neighbouring and still larger district of 
which it may be said that up to the time of my going there the 
white men who had visited it might be counted on the fingers 
ofone hand Throughout this time I have lived really among 
these pleasant red-skinned folk, now and ggain, for periods of 
greater or less duration, living not only among, but as they do, 
and thoughout that period I have had none but Redmen as my 
servant friends They have got used to me, and I have got used 
to them, and doubtless ın this respect I have enjoyed greater 
advantages in the matter of gaining their confidence than the 
ordinary travelle1, who merely passes through a country, could 
hope to enjoy Some ten years ago, ın a book on the “‘ Indians 
of Guiana,” I told all that I then knew about them Though 
of course further experience has now taught me a good deal 
more about them, I must not here linger on anything that does not 
touch my special subject of to-night—my experiences asa photo- 
grapher among them 

That to gain the confidence of uncivilised folk whom you wish 
to photograph 1s one of quite the most essential matters „you 
will easily understand ‘Lhe first tıme I tried to photograph a 
Redman was among the mangrove trees at the mouth of the 
Barima River My red-skinned subject was carefully posed high 
up ona mangrove root He sat quite still while I focussed and 
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Even his drawings, valuable as they are, and artistieally,| fell backward off his perch on tothe goft sand below him Nor 


could hesby #ny means be persuaded to prepare himself once 
more @ face the unknown terrèrs gfthe camera A very common 
thing to happen, and to foil the efforts of the photographer at 
*the very moment when he has but to withdraw and to replace 
the cap, 1s for The timid subject suddenly to put up his hand to 
conceal his face, a proceeding most annoying to the photographer, 
but intgresting to the anthmpologist, «s illustrating the very 
widespread dread pf primitive folk of having their features put 
on paper, and being thus submitted spintually to the power of 
any one possessing the picture 
‘With reference to my earlier remarks on the difficulty of dis- 
cerning in the offlinary illustrations the real bodily appearance 
of uncivalised folk, photographs of the True Carbs oF Guana 
will be showneon the streen And in so doing ıt may, without 
entering into elaborate detai®, be once more pointed out that the 
red-skinned inhabitants of Guiana are distinguishable into three 
groups or branches (see ‘f Among Indians of Guiana,” p 159, and 
"t Proceedings of Royal Geographical Society,” October, 1892) 
Though the actual pre-European history of these three 1s, un- 
fortunately, still greatly a matter of conjecture, it 1s convenient 
to use such conje®ures as seem most reasonable on this 
subject as a means of distinguishing the branches—that 
is to say, it 1s well to bear in mind that probably of the 
tribes at present in Guiana the Warraus, who inhabit the 
swamps about the mouth of the Orinoco, were the earhest 
occupiers, but that there ıs at present no evidence at all to 
show whence these people reached their present homes, 
that another of the branches, represented only by the Arawacks, 
who inhabit the whole sea-coast of that country with the 
exception of the more swampy lands of the Warraus, probably 
reached their present homes from the West Indian Islands 
long after the Warraus were already established ın those parts , 
and®that the third branch, usually called the Carib branch, 
and represented by the Ackawois, Macusts, Arecunas, and by 
the ‘‘ True Caribs,” came also from the Islands, but at various 
times, and made their way, ın somewhat various directions, 
into the back*lands of the country The first set of pictures 
Pam about to show you all are of this last or “ True Carb” 
branch 
The first ıs of a middle-aged man who lives in the first falls 
of the Barima River. A single glance at it and a comparison 
of ıt with the ordimary, even the best book wlustrations of 
Cartbs, will at once serve to make plain the advantage of the 
photographic method used among the people in their own 
homes over any other method of showing what these primitive 
folk are really like Before shooting the falls in their canoes 
the Redmen always carefully examme the state of the river to 
see which rocks are exposed, which lurk as hidden dangers 
beneath the surface in that particular state of the water, and it 
was while he was engaged 1n this cautious survey that this photo 
graph of this Cartb was taken The next ıs of the same man 
taken under somewhat different circumstances The hospitality 
of these persons 1s almost unbounded, and the etiquette of its 
observance 1s rigidly fixed The master of the house, when 
expecting guests, grooms himself carefully and puts on his best 
dress and ornaments, these often, as in this case, consisting only 
of a narrow waistcloth by way of dress and of a necklace and 
armlets of white beads by way of ornament Thus honounng 
the occasion to the best of his ability, he sits, somewhat stolidly, 
outside his house awaiting his guests, with whom, when they 
arrive, he will, without rising or in any other way testifying any 
interest, exchange one or two entirely conventional and mono- 
syllabic sentences, dropping them out one by one at long inter- 
vals 
It is generally supposed that these red-skinned folk are un- 
demonstrative in their bearing towards one another But thts 
really ıs only ım the presence of strangers When alone, or 
before others with whom they are familiar, their bearing toward 
each other 1s even caressing Such a picture as this, of three 
Caribs standing with their arms round each other’s necks, may 
often be seen 
The next picture, of a young Cartb man, perhaps a little 
above the average in physique, ıs intended to show that these 
people, though not tall, are a fine people in the pomnt of physical 
and muscular development 
Again, in the matter of facial expression, the ordinary con- 
ception of these people as dull and expresstonless should give 
place to the cruer idea that, when not made shy by the presence 
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of unaccustomed strangers, there 1s a great deal of life and even 
in some cases of beauty ih their appearance, Ig 1s practically 
impossible for a stianger to see them in this their morg pleasing 
and natural state, except whéh, as I now do im this picture of 
three Carib lads, they are taken under the most natural con, 
ditions, and distance and time being for the purpese annihilated, 
they are shown you in the most natural conditions but without 
therr knowledge e 

That ıt may not be said that ın my anxiety to impf€ss_ you 
with my own too favourable ideas of these re®skinned friends of 
mine, I have elected only to show you young fellows in their too 
brief prime, I next show you an old Carib I must, however, 
admit that he is only õld for a Redman Huiswge was probably 
about forty-five But these happy childlike peop lead but a short 
if a happy life, and are old at fifty, and rarety survive tosixty . 

Another obvious, but insufficiegtly used, use “of the camera 
for anthropological purposes would be for the better illustration 
of collections of objects of ethnological interest Those who 
have tried know best the difficulty of showmg ethese in an 
effective and interesting manner Comparatively elaborate and 
correspondingly artistic objects made and used by a people who 
have made considerable progress withoyg attaimmg what we 
are pleased to call civilisation, are easily shown ın an attractive 
manner, but the simpler objects, Ulustrating the daily life of 
people ın a much more primitive state of civilisation, are not so 
easily placed. The articles which constitute the dress and 
ornaments of a people which makes but little use of ornament 
and less of dress, are generally of so simple a nature that when 
stored in rows or, as I am afraid is sometimes the case, ın heaps 
or even in bundles, ın museum cases, they too often seem 
deficient ın interest to the very curators of the museum, and are 
naturally much more so to the outside public Yet these same 
things, very likely, to one who has seen them in actual use, 
seem, just because of their simplicity, more tnteresting thag the 
elaborate dancing masks and such hike It has been suggested 
—possibly the suggestion has been carried into effect—to dıs- 
play these on lay figures, but when it 1s remembered how very 
few of these simple articles of dress or oinamegt are worn at 
any one time, it 1s obvious that for their proper display 
the suggested manner the number of lay figures which wot 
be required would, for reasons both of economy and of space, 
make the plan ineffective A much more feasible plan would 


be to place by the side gf each object, or group of objects dis- | 


played, a photograph of the obyect—preferably of the identical 
object A few examples will better explain what I mean — 

The first ıs a photograph of a Partamona (Ackawo1) Redman 
m a curious dress made and worn for a special festival celebrated 
by those people and called Parasheera The dress consists of 
three parts, which may be described as skirt, cloak, and mask, 
all made of the bright greenish-yellow, immature leaves of the 
ita palm (Mauritia flexuosa) Probably there 1s not an ex- 
ample of this dress in any existing museum , for it 1s probable 
that no white man except myself has ever seen it, and I frankly 
confess that I was deterred, as has often been the case under 
simular circumstances, from bringing away an example of the 
dress by the consideration that when seen off the body of the 
wearer it would look like nothing in the world but asmall bundle 
of withered palm leaves, and would to the uninitiated seem 
supremely uninteresting 

The next example I show you 1s a picture of a Macusi Jad in 
full dancing dress Those who are acquainted with the ordinary 
heaped curiosities of the average ethnological collection will 
perhaps recognise the typical head-dress of bnght parrot and 
macaw feathers, the loose hanging ruff of alternate black curas- 
sow and white egret feathers, and the strip of watst-cloth upheld 
by a cotton belt, which constitutes the whole of this dress, and 
such persons will probably recognise that these articles seen, as 
un this photograph, zz seéu, acquire a new interest 

Again, one of the commonest articles from Guiana seen ın 
museums 1s the necklace of peccary teeth, much affected by all 
the Carib tribes. But in now showing you one of the finest 
specimens of this ornament I have ever seen, it will probably 
gain very much ın interest from the fact that I am able at the 
same time to throw on to the screen a picture of the actual 
necklace on the Macusi, named Lonk, from whose shoulders I 
acquired it And ıt may in passing be of interest to add that 
these necklaces, ın the manufacture of which only the tusk teeth 
of the peccary are used, so that ın proportion to its size each 
represents a very large number of animals, are most highly 
valued as heirlooms, and as representing the accumulated prow- 


NO. 1223, VOL. 47] 





Ld 

ess not only of the wearer for the time bemg, but also of his 
ancestogs, for this property ıs handed down in the male line of 
descent, and 1s added to by each holder 

In short, a good series of photographs showing*each of the 
possessions of a primitive folk, and its use, would be far more 
instructive and far more interesting than any collection of the 
articles themselves Or, 1f 1t 15 desired to illustrate not the pos- 
sessions but the habits of such folk, the thing can be done m the 
same way <A few examples from a large series showing the 
games of these people will illustrate this 

Many of fher games are dramatic representations of ordinary 
incidents ın their work-a-day life One represents their rare 
and eventful visits to the distant town Of the many figures 
m this game one represents the fully-mamned canoe in which 
they go on their journey down the big nveis of the country 
All but two of the players, seated ons the ground, the one 
behind the other, and each clasping the player in front of 
hym, form æ long line, which, by the action of the feet and 
thaghs of tts cHnstituent members, drags itself slowly forward, 
the whole swaying from side to side In this way—which must 
certainly involve a considerable amount of somewhat painful 
friction, considering the hardness of the stony ground traversed 
and the unprotectedness of the skins of the players-~a very 
realistic representation of the forward rolling motion of a large 
and well-manned canoe, such as would be used 94 a real journey, 
is attained And the allusion is assisted by the players’ noisy 
imitation of the regular and most characteristic rhythmic beat 
of the paddles agamst the sides of the canoe, and of the shouts 
of the paddlers 

After several other figures, another comes, in which the 
players, all standing in line, each falls forward on his hands and 
feet, his thighs the highest part of him, so that the whole line of 
players, with their closely pressed bodies, forms a long tunnel, 
through which each player in turn has, as m a well-known 
figure in the old-fashioned dance of Sir Roger de Coverley, to 
pass, but by creeping The journey, that 1s, is nearly over ,® 
and the home-comers, leaving the broad river up which they 
have come so far, have turned into the narrow creek or side 
stream densely 1oofed with low hanging trees, which leads 
directly to their homes , and under this natural tunnel the canoe 
has to force its way 

Other games to be seen among the Redmen of the borders of 
Guiana and Brazil are simple representations of the doings of 
anımals For instance, one represents an agutt m a pen and 
the attempts of a jaguar to get him out The players form a 
ring, their arms round each other’s necks Inside this circle 
one of the players crouches, and represents an aguti~~a small 
animal often kept in captivity by the Redmen—inside the pen 
Outside the pen another player watches , ıt is the jaguar looking 
with hungry eyes on the aguti He tries to get the aguti out 
between the bars of the pen, that 1s, between the legs of the 
rng of players But the living pen whirls round and round, and 
1t 15 no easy task for the jaguar to seize the aguti and drag it out 

Yet more curious 1» the whipping game of the Arawacks 
It ıs played by any number of persons, but generally only by 
men and boys, for one, two, or three days and nights—as 
long, that is, as the supply of parwaz 2, the native beer, holds out 
The players, with but brief intervals, range themselves in 
two lines opposite each other Every now and then a pair of 
players, one from each line, separate from the rest One of 
these puts forward his leg and stands firm , the other carefully 
measures the mosteeffective distance with a powerful and 
special whip with which each player 1s provided, and then \ 
lashes with all his force the calf of the other The crack is 
like a pistol shot, and the result 1s a gash across the skin of 
the patient’s calf Sometimes a second similar blow 1s given 
and borne Then the position of the pair of players 1s reversed, 
and the flogged man flogs the other Then the pair retire, 
drink good-temperedly together, and rejoin the line, to let 
another pair take their turn of activity, but presently, and 
again and again at intervals, to repeat their own activity 

It has been said that the most active players of this extra- 
ordinary game are the men and boys But occasionally the \ 
women take a part also And it 1s noteworthy that when this 
1s the case a wooden figure of a bird, a heron, 1s substituted for . 
eadh of the whips, and a gentle peck with this bird 1s substi- 
tuted for the far more serious lash of the whip I do not know, 
that any equivalent example of the fact that the germ of the idea 
of courtesy to the weaker sex exists among people even in this , 
stage of civilisation 1s on record | 
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SOCIETIES AND ACADEMIES + è 
LONDON 


, Chemical Society, March 2 —Dr J H Gladstøne, vice? 
president, yn the chair The following papers were read — 
The magnetic rotation®and refractive power of ethylene oxide, 
by W H Perkin The magnetic rotation of ethylene oxide 
1s remarkably low, and the refractive power 1s also below the 
calculated value —The origin of colour (including fluorescence), 
vu The phthaleins and fluoresceins, by H E Armstrong 
The author has previously taken exception to the formule 
usually assigned to phenolphthalein and its coggeners, the 
exhibition of colour by’ these substances could not be accounted 
for by the formal generally ascribed tothem The correctness 
of the author's views has now been demonstrated by Bernthsen 
and Friedlander infependently The former chemist has shown 
that the rhodamines afford true ethereal salts, proving that they 
form carboxy-compoufids and not lactone derivatives Beinthsen 
‘also points out that the characteristic development of colour 
observed on adding alkal? to phenolphthalein 1s pfbably due to 
the hydrolysis and subsequent conversion off the colousles:” 
lactone derivatwe into a quinolic compound, the latter then 
suffers dehydration, affording a coloured quinonoid derivative -e 


(co 
CHa >o + HO 
. lc (CH, OH), 
CO,H 
= CoH, 
; C(OH) (Cs, OH), 
cag, JEO eae 
Ct CONCH: OH = H,O + C,H,1C C,H,.OH 
i 
CH, OH CH0 


Friedlander also has lately shown that phenolphthalem and 
hydroxylamine interact ın alkaline solution with formation of a 
hydroxime , this and other evidence has led him to the opinion 
that ın their coloured state phenolphthalein and the alhed 
phthalems which behave similarly towards alkalis, are all 
quinonoid compounds The fact that the rhodamines yield 
ethereal salis 1s also remarked in a patent specification by a 
German colourfirm The author considers the recognition of the 
quinonoid nature of the rhodamunes and fluorescens to be an im- 
portant argument in favour of the views that fluorescence 1s a 
form of colour, and that all quinonoid derivatives would be visibly 
fluorescent were it not that the rays which cause the fluorescence 
sometimes become absorbed in the solution —The origin of 
colou, vi The limitation of colour to truly quinonoid 
compounds Change of colour as indicative of change of stiuc- 
ture, as in the case of alizarin, by H E Armstrong A 
quinonoid compound may be defined as a heaaphene, ze an 
unsaturated cycloid composed of six ‘‘ elements,” of which two 
are COR” groups in either para- or oxtho- positions Coloured 
substances generally appear to fall within this definition, the 
few exceptions to the rule may be explained either by the 
author’s view of tsodynamic change or as resulting from the 
presence of traces of impurity Some of the keto-chlorides 
prepared by Zincke possess an intense yellow colour, although 
contaming the group—CCl,—CO—, it 1s, however, not 1m- 
probable that in such substances the group CCl, ıs the true 
equivalent of the COR” group The usual constitution assigned 
to alizarin does not explain its red colour, red being the cha- 
racteristic colour of the orthoquinones, the colour may be 
accounted for by regarding alizarim as an isodynamic form of 
dihydroxyanthraquinone thus — 
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The red colour of the chlorantlates may be explained in a some- 
what similar manner —Notes on optical properties as indicative 
of structure, by H E Armstrong From a consideration of 
the refractive and dispersive powers of the metallic car¥onyls, 
the author anticipates that quinonoid compounds generally will 
be found to possess specially high refractive powers There are 
indeed experimental data supporting this view—anthracene, a 
hydrocarbon which 13 probably quinonoid m structure, having a 
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high refractive power, further evidence is afforded by the 
specific refractions of the ortfio- and para-nitrantlmes © The 
author then proceeds ® discuss theeorthodox formule for tri- 
methylene, ethyl&ne oxide, and diazoimide— 
e 


CH, *0 NH 
y,c¢Scu, H,cZScu, NZAN 


contrasting these substances with nitrous oxide, he contends 
that the above structural fogmulæ have no real justification, and 
that Ident affinities may exist in these compounds just as in 
carbonic oxide ®Thus nitrous oxide may be regarded as 
<N -— O - N >and diazoimde as < N — NH - N > The 
mfluence exerted by the ethenoid and benzenord groups in 
organic substanges upon their refractive“and dispersive powers, 
is also gconsid€red ---The origin of colour, 1x Note on the 
appearance of colotfr m quinoline derivatives and of fluorescence 
in quinine, by H E Arm@#rong From considerations based 
upon the previous notes, the author shows that any amido- 
derivative of quinoline might become quinonoid ın structure, 
éwing to #change from the cef&ttric to an ethenoid form, and 
would hence be coloured Similarly, an ethenoid form of 
naphthalene would be quinonoid, it ıs therefore possible that 
the fluorescence exhibited by many derivatives of this hydro- 
carbon 1s characteristic of the pure substances, and does not 
always originate ın impurities —The ethereal salts of glyceric 
acid, active and inactive, by P Frankland and J MacGregor 
The authors have prepared and characterised a number of 
ethereal salts of inactive and leevo-glyceric acid , they point out 
regularities between the rotatory powers of the active salts of a 
somewhat similar nature to those observed amongst the ethereal 
salts of tartaric acid —Formation of the ketone 2 . 6-dimethyl- 
1-ketohexaphane, by F S Kipping On distilling the calcium 
salt of dimethylpimelic acid with soda lime, an oil is obtained 
which contains a ketone of the composition C,H,,0 This 
ketone is apparently a dimethylketohexamethylene , 1t 1s doubt- 
less a homologue of the ketone recently prepared by von 
Baeyer by distilling calcium pimelate with soda lime —Note on 
the interactions of alkali-metal halords and lead haloids, and of 
alkali-metalehaloids and bismuth halords, by Eleanor Field 
eBy boiling potassium or ammonium iodide with lead haloids 
im aqueous solutions, double compounds are obtained, whose 
composition depends upon the proportions in which the con- 
stituents are used Salts of the compositions, 3PbI,4KI, 
3PbI,4NH,1, PbI,3PbCl, PbI SPAC, and PbI,2PbBr,, are 
described The mteractions of haloid salts of the alkah metals 
with bismuth haloids lead to the formation of compounds. 
having the followmg compositions—BiBrCl,K,, BiClBraK,, and 
BiCl,Br,(NH,)3 The composition of the products obtained 
depends, not only on the proportions ın which the reacting salts 
are employed, but also on the nature of the halogens and the 
metals —An isomeric form of benzylphenylbenzylthiourea by 
A E Dixon  Phenylthiocarbimide and dibenzylamine interact 
to form the compound PhN C(SH) N(C,H,),, isomeric 
with the thiourea C,H,N C(SH) NPh C,H,, melting at 
103°, previously obtamed by the author from benzylthiocarbt- 
mide and benzylaniline , the new substance melts at 145-146 
— A new atomic diagram and periodic table of the elements, by 
R M Deeley ‘The author constructs a new atomic diagram 
of the elements by plotting ‘‘ volume heats” against ‘‘ volume 
atoms ” The volume heats are the products of the specific heats 
and densities, whilst the volume atoms are obtatned by dividing 
relative density by atomic weight, 


Paris, 

Academy of Sciences, March 27--M Loewy ın the 
chair —The two candidates selected as competitors for the place 
of Astronome Titulaize at the Pans Observatory were Inthe 
first place, M Prosper Henry, ın the second, M Paul Henry 
—On the construction of the chart of the heavens, and the 
determination of the co-ordinates of the centres of the nega- 
tives, by M Loewy —On the organic substances constituting 
vegetable soil, by MM Berthélot and André “Humus ” may 
be defined as that portion of the remains of vegetation which 
resists the action of the air and Jower organisms, and remains 
as an insoluble residue in the soil, supplying the roots of the 
higher plants with nitrogen, sulphur, phosphorus, alkalies, &c 
One specimen of earth freed from all visible plant remains, 
cellulose, and carbohydrates, taken fiom the experimental soil 
of the Vegetable Chemistry station at Meudon, contained 19 I 





parts of organic carbon, I 5 of hydrogen, 1 7 of nitrogen, If 9 
of organıc oxygen, total 34 2 parts oforganic matter Some of 
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the principles could be isolated* by dissolving them ın alkaltes, 
and reprecipitating by acads These were found to contain 
55 2 per cent of carbon, 68 of hydrogen, °3 oof mitrogen, 
350 of oxygen, 35 of askes* A iepeated treatment with 
hydrofluoric and hydrocklone acids left in one imstance 
14 per cent of insoluble matter of constitution ® 
similar to the preceding This insoluble matter acted 
upon solutions of potassium salts ın much the same manner 
as artifictal humic acid ootatned froh sugai It forms pagassium 
compounds which are capable of resisting evan prolonged wash- 
ing by rainwater This explains the “ absorbing” action of 
the soil upon the alkalies, and especially upon potash —-On the 
interference fringes ef grating spectra on gelatine, by M A 
Crova ~~Researches on samarium, by M Loe Boisbaudran 
~~Remarks on the native iron of Ovifak angl the bitum@n of the 
crystallised rocks of Sweden, by M Nordensiaold Among 
the blocks of native iron brought fom Ovifak ın 1870 there was 
one of about 40 kgr which it was impossible to saw or to cut 
It 1s now supposed that thisgis due to black diqnonds das- 
semimated through the iron Considerable masses of bitumen 
are found m the crystallme rocks of Sweden, notably near 
Norberg and Dannemora One of the two kinds found gives a 
large number of distillation products arf leaves hardly any 
ashes The other resembles anthracite It yields little on dis- 
tillation, and leaves much residue on combustion This residue 
contains, bestdes silica, iron, lime, magnesia, &c , some oxide 
of nickel, uranium (3 per cent ), cerium, and yttrium, the three 
last ın the form of carbon compounds resembling nickel carbonyl 
These also,occur in carbon forming large nodules m the oldest 
sedimentary strata of Sweden, the alum schists —Observations 
of small planets made at the Toulouse Observatory, by M B 
Baillaud —The Bielids, by P François Denza —On orthogonal 
correspondance of elements, byM Alphonse Demoulin —On the 
posstbility of defining a function by an entire divergent series, by 
M H Padé —A new sclerometer, byM Paul Jannettaz —Of the 
indications of water-level in boilers by a glass tube, and therr 
influence upon explosions, by M Hervier —On initial capacities 
of polarisation, by M E, Bouty The electricity absorbed in 
virtue of capacity of initial polarisation 1s enire recoverable, 
, on the condition of employing for the discharge an externi 
circuit of negligible resistance ---On the distillation of mixtures 
of water and alcohol, by M E Sorel —A general method for 
the calculation of atomic weights according to the data of 
chemical analysis, by M G Hinrichs —On the formation of 
gallanihde, and on its triacetyl and tribenzoyl derivatives, by 
M P Cazeneuve —On the lakes of Sept-Laux (Isère) and La 
Girotte (Savoie), by M A Delebecque —On a means of pre- 
serving beetroot plants and economic or ornamental young 
vegetables against the attacks of greyworms (Chenzlles a’ Aprotis) 
and other insect larve, by M A Laboulbéne, with remarks 
by M Chambrelent 
BERLIN 


Physiological Society, March 3 —Prof du Bois Reymond, 
President, in the char —Dr J Munk gave an account of one 
part of the experiments on the autrition of fasting-men, which 
he had carned out m conjunction with Messrs, Lehmann, 
Muller, Senator, and Zuntz The same observers having some 
years ago made experiments on the fasting-man, Cetti, whose 
‘outcome was not ın accord with the results of experiments made 
on dogs, they had more recently experimented again over a 
period of six days on another fasting-man, Breithaupt This 
man’s nutrition was followed for several days, on an ordinary 
diet, before the period of fasting, and again after the latter had 
ended During the fast the patient was at liberty to consume 
as much water as he pleased, the amount taken being carefully 
noted The following were the results of the experiments The 
output of nitrogen sank slowly and continuously durmg the 
whole period of fasting The urinary phenol increased in 
amount up to the fourth day (the sixth day in Cetti’s case) and 
then sank toa minimum Indol was only found in traces, and 
acetone was absent altogether The amount of chlorine, as of 
alkal, diminished progressively, and continued below the 
normal even after food was once more taken The urine con- 
tained a large quantity of phosphoric acid, as also of lime and 
magnesia Prof Zuntz reported on the respiratory interchange 
of the above man When at rest the intake of oxygen was the 
same as that of a normally fed person twelve hours after a meal 
The respiratory quotient varied from o 66 to o 69, and was thus 
less than that due to the oxidation of fats alone (0*7), or of 
proteids alone (08) During the fast the patrent’s power in 
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turning a wheel against friction was the same as that observed 
ewhen feeding, but fatigue set m much sooner, and was most 
marked in the cardiac muscles During the earlier days of the fast, 
the consumption of oxygen when workigg was the «ame as fora 
normal person, but later on ıt became greater The After-effects 
of work lasted longer than when food was taken The speaker 
regarded the above extremely low respiratory qnotient during 
the fast, as due to the possibility that the proteids split up into 
glycogen and some other substance, which was then oxidised 
and gave rise to the small quotient observed In support of this 
view experifientswere made by Dr Vogghius on the construction 
of carbohydrates in the fasting body In the fasting animals 
on which the experiments were carried out, all glycogen was 
removed by moderately strong doses of strychnine After this 
they*were sent to sleep for eighteen hours by means of chloral- 
hydrate, and at the end of this period,glycogen was found in 
considerable quantity both in therr liver and muscles—glycogen 
which must presumably have been foymed from the metabolism 
oftheir own puoterds 


Meteorological Society, February 7 Prof von Bezold, 
ePresjdent, m the chair —The President gave a short account 
of a paper he had recently published tn the Seéstengsberechte of 
the Berlin Academy on the thermal exchanges of the atmos- 
phere, and entered into details as to the general propositions 
therein put forward The latter are as follows? —1 The total 
radiant heat recetved by the whole earth in a year 1s equal to 
the total amount given off by radiation in the same period 
2 The total heat received by any portion of the earth or the 
atmosphere 1s on the average equal to that given off by the 
same portion 3 The total heat received and given off in the 
course of a year is not the same for different portions of the 
earth or atmosphere ım some parts the amount received 1s 
greater than that given off, andvceversé 4 The heat recetved 
by given portions of the earth or atmosphere duiing any given 
period of the year is in general not equal to that passed oft 
during the same period 5 Thetotal amount of heat taken in 
atthe surface of the whole atmosphere during a given portion 
of the year 1s not necessarily equal to that given out at the 

same surface during the same period 
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THE PLANET MARS 


La Planéte Mars et ses Condthons d Habitahihté Par 

Camille Flammarion (Gauthier-Villars et Fils, 1892 ) 
1" this very handsome volume the author brings 

together every available observation and piece of 

information that can be gathered from pubhshed and 
unpublished works with 1espect to our sometimes very 
near neighbour, the planet Mars To make such a com- 
pilation as this, 1s, as etery one will acknowledge, no light 
task , and since up to the, present no one has made any 
attempt tq collect existing observations and discusg 
them (although perhaps the value of this book 1s the 
more enhancéd thereby) the difficulty of the undertakang 
has been very considerable, but in such hands as M 
Flammarion’s it has been thoroughly mastered 

With regard, “first, to the form of arrangement which 
the author has thought advisable to adopt—since in a 
work of this kind many courses are open depending on the 
standpoint from which the book 1s written—-the writer 
might, ın the first instance, have divided the text into 
chapters dealing with the climate, calendar, heat, mass, 
density, geography, &c, treating each of these at full 
length, and discussing all the observations bearing on 
each separately That this would have formed a good 
and logical sequence is unquestionable, but ıt 1s accoms 
panied by many drawbacks, the chief of them being 
that as observations increased and our knowledge con- 
sequently advanced, each part of the work would have to 
be rewritten, or, at any rate, undergo a thorough revision 
The method actually chosen 1s one which will seem 
more simple and therefore appeal more to the astronomer, 
and will perhaps be productive of better discussion M 
Flammarion places the facts before the reader in simple, 
chronological order, tracing out the work on the planet 
from the very first observations, step by step, down to 
those made during the opposition of 1892 

The volume is divided into two main parts, the first 
including the exposition and discu$sion of the obser- 
vations themselves, and the latter containing the con- 
clusions that have been drawn from the study of all the 
facts The interval from 1636 to 1892—that ıs the whole 
time covered by our records—is divided into three 
chief periods, the first two of which terminate in the 
years 1830 and 1877 respectively 

Dealing first with the period commencing with the 
observations of Fontana (1636-1638), we are at one of 
the most interesting parts of the book Here the author 
has been plunging into all the old original records, and 
has treated us to the tit-bits both as regards illustrations 
and text As we cannot here conveniently produce the 
earlier drawings of the planet as made by Fontana, but 
which are represented ın this volume, we may at least give 
the original observations as recorded ın words — 


“1636 Martis figura perfecte spherica distincte 
atque clare conspiciebatur Item in medio atrym 
habebat conum instar nigerrime pilulz 

“ Martis circulus discolor, sed in concava paite ignitus 
deprehendebatur Sole excepto, reliquis alus planetis, 
semper Mars candentior demonstratur ” 
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The second drawing, which was made on August 24, 
atwo years later, was aecompanied avith the text — 

& Mastis pilula, vel niger, conus, intuebatur distincte 
ad circuli, ipsum ambientis, d&liquium, proportionaliter 
deficere quod fortarse Martis gyrationem circa pro~ 
prium centrun®significat ” 

Following Fontana, Rigcioh, Hirzgarter, Schyrle de 
Rhejta,* Hévéhus and Huygens (1656) were the next 
to make a specjal study of this planet, the last 
mentioned of whom added much to the know- 
ledge of the glanet’s surface mar®fngs Up to the 
end of tus pefiod £1830) the number of observers, and 
consequently the number of observations had very much 
increased. while the rapid Stride made in the perfection 
of the telescope was not the least important factor in this 
advance Summing up the donclusions which can be 
drawn from these 192 years of observations it may be said 
that they related qore to the elements of the planet 
than to its surface features, although spots varying im 
size had been many times noticed, the general idea of 
the different shadings as representing land and water had 
been thrown out, and the polar caps had been recorded as 
variable and not coinc.dent with the geographical poles 








The second period, commencing in the year 1830, opens 
with an account of the fine series of observations made 
by Beer and Madler It was about this time that the 
1eal geography of the planet’s surface began to be better 
known, and a systematic method of mapping brought 
into vogue Following these two workers come a host of 
others, all adding their mite, ın some cases rather a large 
one, to solve the riddle relating to this orb Among 
these we may mention , Warren de Ja Rue, Secchi, several 
of whose fine drawings are here inserted , Lockyer. 
whose drawings, sixteen of which appear here, and “ sont 
les plus important pour la connaissance de Mars de tous 
ceux que nous ayons étudiés depuis les premitres pages 
de cet ouvrage”, Phillips, Lord Rosse, Lassell, Kaiser, 
Flammarion, Tiouvelot, &c With such observers as 
these, and many others as able, but whose names are too 
numerous to mention, it is no wonder that good work was 
done, and our knowledge by the year 1877 greatly 
extended More accurate values for the elements were 
deduced, landand water features confirmed, cloud drifts 
observed, variations in thg polar caps again noticed, &c, 
in fact, to put it shortly, all observations pointed to 
a singular hkeness of Mais, physically speaking, to the 
earth herself 

In the third and last period—the Martian cycle from 


| 1877 to 1892—we have observations extending over as 


many as 239 pages of the volume The epoch com- 
mences very appropriately with Prof Asaph Hals 
discovery of the two small satellites, and introduces to us 
the observations of Schiaparelli, whose work on this 
planet has been rewarded by such brilliant discoveries 
To enter, however briefly, nto the mine of interesting 
and valuable material here brought together would lead 
us far beyond the ]:mits of this article, but we must leave 
it to the readers of this journal to refer to the book itself, 
suffice ıt to say that M Flammarion has given each 
observer his just due and merit 

Arriving now at the second part, which gives the results 
deduced from the general study of the planet, M Flam- 
marion is also quite at home, and in his masterly way 


cc 


554 


g ‘NATURE 


[APRIL 13, 1893 





brings all the main facts fo a focus, sifting and sorting 

them and ultimately fleriving the*final,.eqults, In thes 
following few brief extracts we propose to givein the 

author’s own words some of the more important conclu; 

sions to which the examination of the facis has led him, 

and we will commence with the ruddy appearance that 

the planet puts on, the caus@of which has always been 

and still 1s doubtful Apropos of the suggestion *that 

there may be red and not necessarily green vegetation 

on the surface of Mars, he says— 


“ Pourquoi, dira-t-on, la végétation de Mars ne serait- 
elle pas verte ?” d 7 

“Pourquoi le serait-elle? répondrons-nous La terre 
ne peut pas être considérée à aucun point de vue, comme 
le type de univers ” è e ee 

“ Daileurs, la végétation terrestre pourrait étre 
rougeàtre elle-même, et elle Fa été en majorité pendant 
bien des siécles, les premiers végétgux terrestres ayant 
été des lycopodes, dont la couleur est d’un jaune roux 
tout martien La substance verte que donne aux végé- 
taux leur coloration, la chlorophylle, est composée de 
deux éléments, Pun vert, ’autre jaune Ces deux éléments 
peuvent être séparés par des procédés chimiques Il 
est donc parfaitement scientifique d’admettre que, dans 
des conditions différentes des conditions terrestres, la 
chiorophylle jaune puisse seule exister, ou dominer Sur 
la terre, la proportion est de r pour 100 Ce peut étre 
le contraire sur Mars ” 


Tn a most interesting chapter compatng the Martial 
with the terrestrial seasons, many important points of 
similarity and difference areindicated While the seasons 
of Mais ate of nearly the same intensity as ours, yet the 
respective “working powers,” so to speak, last nearly 
twice as long The cold and hot seasons ın the northern 
hemisphere continues for 381 and 306 days respectively, 
and it 1s this fact whfch explains the great difference be- 
tween the two hemispheres The polar caps, as with us, 
vary with the seasons, but attain their maxima and 
minima three to six months after the winter and summer 
solstices respectively The dimensions which they assume 
cove: in winter 45° to 50° in diameter, and become 
reduced in summe: to 4° or 5° Just outside the polar 
regions, “des chutes de neige ont été observées dans les 
régions tempérées, et parfois même jusqu’à l'équateur On 
a vu dans l’hémisphéie boréal des tratnées en spiral 
venant du pôle, indiquant des courants atmosphériques 
influencés pai le mouvement de rotation de la planète 
La calotte polaire boréale paraît centrée sur le pôle 
L’Australe en est éloignée à 5°, 4 ou 340 kilomètres, à la 
longitude 30°, de sorte qu'aux époques de minimum le pôle 
sud est entièrement découvert /æ mer polarre est lore” 

That actual changes have taken place on the planet’s 
surface, in spite of the numerous sources of errors to 
which such delicate observations are lable, seems to 
have been proved by the discussion of the material In 
speaking of these sources of errors he says, “ Ces diverses 
causes de variations apparentes dans les aspects des 
configurations geographiques de Mars suffisent-elles pour 
rendre compte de toutes les variations observées ?” 

(3 Non n 

“Des changements 1éels ont heu à la surface de la 
planète, changements qui wont rien d'analogue dans ce 
qui passe à la surface de la terre ” “ Nous voulons 


parle: de celle de l'étendue des taches sombres regardées 
comme meis, lacs ou cours d’eau” 
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The channels, the ongin of which has been productive of 
so many hypotheses, are, according to the author, “dus 
à des fissures superficielles proguites pat les forces” 
géologiques ou peut-étre même à la rectification des 
anciens fleuves, par les, habitants, ayant, pour but la 
répartition général des eaux à la surface des continents ” 
With regard to their doubling, after an examination of 
several hypotheses, he 1s led to look upon this fact as the 
result of 1efraction, although he*remarks that “notre 
savoir est insuffisant,” and “le connu n'est qu'une fle 
minuscule au sein de Yocéan de limconnu” He says, 


“ Quant aux dédoublements, i est difficile d'admettre que 
réellement de nouveaux canaux se forment du jour au 
sendemauf, semblables et parallèles aux premiers nous 
préférons infaginer qu'ils puissent être dus soit dux brumes 
dont nous avons parlé, soit plutôt à une ouble réfraction 
dans l'atmosphère martienne Etant données les condi- 
tions de température (la chaleur solaire traversant facile- 
ment Vatmosphére martienne pour échauffer le sol), 
Pévaporation doit être très intense, etl doit y avoir 
constamment, au-dessus de ces cours d’eau, une grande 
quantité de vapeur rapidement refroidie, qui peut donner 
naissance à des phénomènes de réfraction spéciaux ” 


In the concluding chapter, giving us a ydsumé ot 
the conditions of hfe at the planet’s surface, the author 
sums up some of the main results The world of Mars 
“ paraît être, comme le remarquait déjà William Herschel, 
de toutes les planètes de notre système solare, celle qu? 
sessemble le plus à la nôtre Nous pouvons répéter 
aujourd’hu, sur les habitants de Mars, ce que ce grand 
observateur écrivait,1l-y-a plus d’un siècle, le 1° Décembre 
1783 ‘its inhabitants probably enjoy a situation in many 
respects similar to ours’” It 1s possible, he adds, that 
this world may be peopled with beings analogous to our 
own arace superior and in a more advanced stage, for 
the globe of Mars, M Flammarion holds, ıs an older 
member of the solar system than our own 

Such, then, 1s a general sketch of the contents of this 
handsome volume of 600 pages A glance through ıt 1s 
sufficient to show that no pains have been spared 
either by the writer or by the publisher, which 
might in any way add to its completeness, while the 
illustrations, which in such a work as this are of the 
highest importance, have been scattered with a lavish 
hand, and with all due regard to accuracy and purpose, 
no less than §80 telescopic drawings and 23 maps 
appearing 

In such a collection of facts as we have here, only one 
slight eratum has been observed, and this occurs on 
page 287, where it ıs stated that M (now Piof) Schur, 
at the observatory of Breslau made some measurements 
of the planet’s diameter, while ıt should have been, “at 
Strassburg with a Breslau heliometer ” 

Throughout the work M Flammarion has in every case 
given full references, which greatly enhances its value, 
while in the appendix several drawings made during the 
opposition of 1892 are inserted 

Never before was the planet viewed with such keenness 
by astronomers as was the case last y ear, and ıt is by these, 
as well as by those that have never had such an oppore 
tunity, that this work will be found of absorbing interest 
astronomical hterature is considerably enriched by its 
appearance WILLIAM J S LOCKYER. 
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MAGNETIC OBSERVATIONS IN THE 
NORTH SEA . 


Magnetssclie Beobachtungen auf der Nordsee angestellt 
zn den Jahren 1884 bzs 1886, 1890 und 1891 Von A 
Schuck (Hamburg Selbstverlag des Verfassers, 


1893 ) 
HE extended and valuable magnetic surveys— 
notably those af Rucker and Thorpe u? England, 
and of Moureaux in France—which have been made 
during the last ten or fifteen years, have provided 
magneticians with considerable information as to®the 
conditions of the earth’s magnetism in the countries 
borde1ing on the North Sea From such data, there 
should be no difficulty fn calculating norma? curves ef 
the three magnetic elements for the compafatively småll 
intervening region covered by that sea 
The surveys on land have, moreover, shown that there 
are several regions of local magnetic disturbance, and 
therefore the cħief interest of a magnetic survey of the 
North Sea, would le in the discovery from observation on 
board ship, whether local magnetic disturbance existed 
inthe land under the sea The settlement of such a 
point would be a valuable contribution to our knowledge 
of terrestrial magnetism, and certainly if large dıs- 
turbance were observed in any locality, of great 
practical importance to navigation 
e Captain A Schuck has, for some yeais, past been 
making observations of the three magnetic elements with 
a special set of instruments well designed for observa- 
tions at sea Great pains have been taken by him to 
eliminate all sources of instrumental error, and he 
selected those wooden ships which appeared to him so 
far free from iron 1n their construction, that his magnetic 
instruments when mounted on board would be undis- 
turbed. The results of his four years’ work are given in 
the text with full descriptions, and ilustrated by draw- 
ings of the instruments, as well as a chart of curves of 
equal value for each magnetic element 
The execution of these charts leaves much to be 
desired, for the figures on the land are ın many places so 
crowded together as to be almost iMegible, and it would 
have been much more to the purpose, if the hnes of equal 
values had been at once taken from the published maps 
of the several observers, whose work the author fully 
acknowledges, instead of crowding together the data 
upon which their lines are based 
Again, the curves for those regions covered by the sea 
are in places so abnormal that they imvite inquiry as to 
the accuracy of the small number of observations upon 
which they in many parts depend 
Although the author gives general assurances as tothe 
selected ships being fiee from any source of magnetic dis- 
turbance, there are really no results recorded, to show 
that the observations at sea were really free from the 
effects of iron in the several vessels on board which the 
magnetic instruments were used Long experience shows, 
that unless specially built, no wood-built ship is so far 
free fiom iron that its action can be neglected, especially 
when minutes of arcin an observation are of importance 
If observations at sea over so small an area as the 
North Sea, and the channels south and west of Great 
Britain, are to effectually supplement those extensive 
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magnetic surveys made on tife countries adjacent thereto, 
they must bg styppet of every source oferror It does 
not appéar that the observayions recorded in this work 
are of the exact order suitable’to modern requirements, 
however usefų they might have been many years ago 

A work like that undertaken by the author, requires a 
specially-constructed vesgel, devoted for the time to 
magnetic observgtions and other subjects of scientific 
inquiry Hrs objeets were evidently delayed in execution 
by insufficient means toa satisfactory end. 
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MANUAL OB DAIRY WORK 


Manual of Darry Work By James Mur, MRAC, 
‘Professdt of Agriculture fn the Yorkshire College, 
Leeds 93 pp (London Macmillan and Co, 1893) 


HIS small priger on dairy work 1s 1n several respects 
a contrast to some of the books and pamphlets 
relating to dairy matters which have appeared within the 
last two cr three years Many of these have had too many 
points in common with a dairy utensil manufacturer’s 
catalogue, and the information they contain has not always 
been eithe: condensed or trustworthy It is therefore 
a pleasure to take up Prof Muu’s little manual, which 
gives ın small compass a great deal of information hkely 
to be of value to every one interested ın the production 
and use of milk Apparently the book ıs intended for 
those who, having practical knowledge of the manage- 
ment of milk and its products, desire further knowledge 
the prmtiples upon which their practice is based, 
together with hints as to the best means of utilising their 
commodity according to the demands of their own 
particular market 
The information given 1s ın mos? cases well up to date, 
but at the same time the discussion of obscure matters 
connected with the bacteriology of mulk 1s carefully 
avoided This is the more to be commended because 
every teacher of agriculture must know that looseness in 
describing the work of micro-organisms producing decay, 
or nitrification, or fixation of free mtrogen, has in many 
cases caused utter confusion in the minds of students, 
and more especially harmful is the imagination sometimes 
exercised by reportersand writers for the agricultural press 
It ıs difficult to estimate the importance of Bacteriology 
in Its relations to Agriculture and to Dairying, but in all 
discussion of the subject ıt 1s well to keêp to ascertained 
and confirmed fact 
Piof Murr’s book ıs divided into ten chapters, 
the first of which deals with the formation ,and 
composition of mlk The description of the for- 
mation of milk in the udder ıs a trifle loose, the entire 
process being described as a casting off and breaking 
down of the cells which line the alveoli of the mammary 
glands Milk is no doubt largely produced in this way, 
and especially must this be the case with colostrum when 
the glands commence o1 resume their activity, but it 1s 
more than probable that afterwards the milk 1s to some 
extent elaborated from the blood through the activity of 
the cells without so much actual shedding of the cells 
taking place The great difference ın composition 
between colostrum and normal milk shows that this 
latter process must be an important one 
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In the third chapter some tests of the quality of milk 
are discussed The value of milk 18 gayged by, the per- 
centage of butter-fat, andealthough there aree many 
methods of estimating this, most of those which are 
trustworthy are troublesome to work Pref Mur does 
not speak well of the lactobutyrometer—an instrument 
designed for the separation®and direct readgng of 
the fat The method ıs certainly rowgh, and almost 
useless, except in the hands of a very careful worker 
There are two mgthods, not described by Prof Murr, 
which are of much greater value and nofmore trouble- 
some, these are the Babcock milk*test and Soxlet’s 
method of estimating fat ın milk from a determination of 
the specific gravity of an ether extract 

In speaking of cream separation on p 45, Brof Muir 
mentions that “some kinds of separator have an arrange- 
ment for regulating the thickness of the cream,” and also 
“that frequently separated cream is“tather frothy” A 
fuller treatment of these points would have been useful 
The methods of iegulating thickness of cream from a 
separator depend upon varying the rate of revolution of 
the separator bow], or else upon varying the time the milk 
remains inthe bow! The latter plan is most convenient, 
and 1s usually effected by dimimushing the inflow of milk 
In the Danish separator the same end may be secured 
by adjusting the movable skimming tube Frothiness of 
cream is most marked 1n the case of the Danish machine 
when the cream 1s taken offthick This frothiness might 
possibly be remedied by using a smaller nozzle for the 
cream delivery tube ° 

In dealing with the principles of cheesemaking or 
p 69, the author says, ‘ The state of the milk with regard 
to acidity is of the greatest importance just when the 
rennet ıs added, and sgould it then be too acid little can 
afterwards be done to counteract the mistake On the 
other hand, should the amount of acid be slightly too 
little, ıt may be counteracted to some extent in the subse- 
quent, processes ” 

As a matter of fact even the most skilful workers some- 
times find the milk too rpe, and in such cases, by hasten- 
ing the curd into the curd-sink and then washing with 
water at 100° F , good results may be obtained, at least 
by the “stirred-curd process ” 

The book concludes with a short appendix on cream 
raising trials, made at the Yorkshire College 

Prof Muir's manual, though small, is to be welcomed 
as a most useful addition to our dairy literature 

WALTER THORP 





A 

OUR BOOK SHELF 

Willtam Gilbert of Colchester, Physiczan of London, on 
the Loadstone and Magnetic Bodies, and on the Great 
Magnet the Earth A New Phystology, Demonst ated 
with Many Arguments and Experiments A Trans- 
CR by P Fleury Mottelay (London B Quarıtch, 
1093 


AMONG men of science there is no difference of opinion 
as to the value of the original Latin work, “ De Magnete,” 
of which this is a translation Some time ago (NATURE, 
vol xl p 279) we gave an account of a meeting held at 
Colchester by members of the Essex Field Club and the 
Gilbert Club, for the purpose of doing honour to the 
memory of Gilbert, who was born therein 1540 Ina 
speech delivered at this festival Lord Rayleigh not only 
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spoke highly of Gilbert’s work, but went on to say that 
although we owe to an investigator who lived so long ago 
the theory that the earthisa great magnet, we are not much 
in advance of that position at the présent time, as nobody 
has yet explained the origin of terrestrial magnetism It 
was most desirable that, a work which may be said to 
have marked a definite stage in the evolution of physical 
science should be presented ın an English form, and this. 
has now been done by an American scholar, who, as he 
himself exflains, has “translated with latitude, keeping 
ın view the author’s sense more particularly than his 
words, and amplifying without altering the former” Mr 

Moftelay has also brought together inea short biographi- 
cal memoir the leading facts relating to Gilbert's career 
The volume ıs well printed on go8d paper, and will be 
very welcome to students of the history of scientific 
ideas e ° 


Report on” Manurial Trials By. Dr ` Wilham 


le Somerville (Newcastle Ward, 1893) 


THIS pamphlet, extending to 61 pages, gives the results of 
manurial trials in the county of Northumberland during 
the season 1892 . . 

The plan of the experiments is an extensive one, but. 
we may say that many of the experiments are designed to 
show what manures can be economically applied 1n the 
growth of turnips and potatoes in ordinary rotation 

From the experiments made upon farms at Roth- 
bury, Ilderton, Tweedmouth, and Wark-on-Tyne, Dr 
Somerville concludes that (1) basic slag is the cheapes 
phosphatic manure, though the best result is obtained 
with a mixture of slag and superphosphate, (2) kammit 
up to 2 cwt per acre 1s a profitable dressing to turnipse 
and potatoes , (3) the turnip crop requires nitrogenous 
manure , and (4) small dressings of artificial manures are. 
more directly profitable than large dressings 

It 1s to be hoped than many of these experiments will 
be repeated in the county this year WT 


The Food of Plants By A P Laune, MA, B Se. 
(London Macmillan Co, 1893) 
THIS little book 1s intended to be an introduction to 
agricultural chemistry It contains descriptions ‘of a 
series of simple experiments which may be undertaken 
without any previous knowledge of chemistry These 
experiments ulustrate the part played by water in the 
nutrition of plants, the nature of the soil and of the arr, 
and how plants obtain their food from these sources, &c 
The experiments are carefully chosen and described, 
and can be performed with inexpensive materials, and 
the book, especially if used as the author suggests, 
In conjunction with a Chemistry Primer, can well be 
recommended as an interesting guide to the study of. 
agriculture 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications | 


Fossil Floras and Climate 


I HAVE read with some interest the communications in 
recent numbers of NATURE based on a review by my fitend 
Mr Starkte Gardner of a book which I have not yet seen, and 
as an exile in the south owing to a Serious illness, I have not 
means of reference even to my own papers on the topic in dis~ 
cussion I think, however, ıt may be well to direct attention 
to sgme Canadian facts published in the Transactions of our 
Royal Society and elsewhere, to which neither Mr Gardner nor 
Mr De Rance have refeired } 

1 See Report of Dr G M Dawson on the oth Parallel 1875 , Reports 


Geol Survey of Canada,187x- 77 79, Transactions Royal Society of Canada 
1883 to 1892 
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In Westein Canada, in the Rocky Mountains, and in the 
Queen Charlotte Islands (latitude 55°) we have a loweg creta- 
ceaus flora, characteristically mesozotc, and even allied to the 
jurassic To of its caaracteristic species are closely allied to 
Divon edule of Mexico (Devonrtes Columbianus and D bor eahs, 
Dawson) Along with these are species of Zamztes and of 
Podozanites, and leaves of Salisburya, very near to those 
described by Heer from the so-called jurassic of Sibera The 
lowest beds of this sexies contain no angiosperms, but in beds 
alittle higher these begin to occur This has been named in 
Canada the Kootante flara, from the river of that Fame in the 
Rockies The late Dr Newberry, in one of his latest papers, 
described the same flora with identical species as occurring in 
Montana, and it coimcides in part with the Potomac florg of 
Fontaine in the south-eastern states Its character and dis- 
tribution show an extenson of warm climate from Florida to the 
Queen Charlotte Islands, coincident with a great northward 
extension of the warm watars of the Gulf of Mexice, which ip 
my judgment ıs sufficient to account for the gclimatal cop- 
ditions This Igwer cretaceous flora may be considered to 
be Neocomian in age, and to correspond with the Wealden of 
England, and the Komé of Heer in Greenland, which shows the 
extension of at least a temperate climate beyond the latitude of 
60° 

The middle cr€taceous brought in a still greater extension of 
the warm Mediterranean Sea of interior North America, mndi- 
cated bythe chalky foraminiferal Niobrara bedsof the United 
States geologists, which extend into Canada North of these 
marine beds, however, we have in Canada, in N lat 55°, the 
Dinvegan sandstones and shales, which hold not only cyca- 
daceous plants but a rich angiospermous flora, including such 
warm temperate genera as Magnoha and Laurus, with more 
northern forms as Betula and Populus This we regard as a 
middle cretaceous flora, in its older part approaching the well- 
gown Dakota flora of the United States, and corresponding to 
the Atané of Heer in Greenland The climate in this period 
must have been humid, equable, and temperate, all around tlre 
great American Mediterranean , but 1t ıs not impossible that our 
Dunvegan collections may include some plants of mountain 
districts mixed with those of lower grounds 

This was succeeded by the upper cretaceous, in the olde: part 
af which we have the magnificent flora of the coal series of 
Vancouver Island, which represents a Pacific coast flora, with 
fan palms, live oaks, and other trees comparable with those of 
modern Georgia and Florida By thts time, however, there 
would seem to have been a geographical separation between the 
Pacific coast and the plains, as the latter have not yet afforded 
anything equivalent to the Vancouver flora, and there are some 
indications that, toward the close of the cretaceous, the climate 
was cooler than previously This is equivalent to the Patoot 
series of Heer in Greenland, 

The Laramie period proper, that of the lignite tertiary for 
mations of the plains, seems to indicate a swampy and lacus- 
trine condition of the interior plateau, and the rich angiosperm- 
ous and gymnospermous flora of this time, characterised very 
markedly by species of Platanus and Siguoia, has a temperate 
aspect in Canada, as far north as the McKenzte river It cor- 
responds with the so called miocene of Heer in Greenland, but 
1s shown by stratigraphy and by its affinity with the eocene of 
England and Scotland, as desciibed by Mr Starkie Gardner, to 
be of that age if not constituting a transition group between the 
cietaceous and tertiary The paleobotafists of the United 
States, at first, following Heer, regarded this flora as miocene 
More recently some are disposed to consider ıt upper cretaceous 
In Canada it has all along been regarded as paleocene or 
eocene, and so far as its flora 1s concerned this 1s its true 
position Ina recent number of NAivuRE I see that Prof 
Osborn 1s disposed to regard the small mammalia of the Laramie 
of the United States as of eocene affinities If so, they will 
agree with the plants It seems more difficult to account 
for the great northward extension of the Laramie temperate 
climate than for that of the preceding cretaceous, as the great 
Mediterranean of the latte: seems to have dried up, though still 
existing ın part, or replaced by swamps and lakes Possibly 
some other arrangement of the warm Atlantic currents, as sug- 
gested by Mr Starkie Gardner, may have produced some eff€ct, 
ein conjunction with obstruction of the Arctic currents, and a 
lower level of Greenland 

The general bearing of these facts on American climate 1s that 
we have no evidence of a tropical climate in Northern Canada 
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or Gieenlend, but that both the geographical and botanıcal facts 
indicate a warm temp€rate climate, at least in the cretaceous 
| period, aftd that 1 the earlier eocene the climate was becoming 
cooler and less equable ° 
» We have httle to show for the miocene , but what there is, as 
in the Similkangeen flora of British Columbia, would go to show 
a cooler climate and more of local variation 
I have little faith in attempts to deduce a mean temperature 
in degr@s of Fahrenheit fida fossil plants, but if carefully 
collécted, so as to@keep separate those thal belong to different 
horizons, and if studeed in strict relation to the geological con- 
ditions of their occurrence, they must afford excellent general 
indications of climate Allowance must wever, be made just 
as in the case of, animal fossils, for differences of station, altitude, 
&c , andor extent of probable driftage or occurrence 2 seda } 
In studying larfe collections pf our mesozotc and tertiary fossil 
plants, from different localities and horizons, I have as a geologist 
naturally had reference to these pomts, and the work of such 
eme as Selwyn, Richardson, G M Dawson, and Mr Connell 
has left nothing to be desired as to careful collecting and deter- 
mination of stratigraphical relations, while the study of animal 
fossils by Mr Whitegyes has gone on ġar: passu and in harmony 
with that of the plants 
I sympathise with Mr De Rance in his defence of Heer’s 
studies of the Greenland plants, for I know that my own work 
m Canada would be hable to still more severe criticism It 
must be borne m mind that the palzobotanist has very ım- 
perfect material, and that he 1s always liable unconsciously to 
multiply species If, however, his names serve to designate 
the things, and if their geological relations are known, an ım- 
portant work has been accomplished—always, however, pro 
visional and hable to correction as new discoveries are made 
One of my Kootanie leaves ıs scarcely distinguishable on the 
one hand from Heers Salsburya sibrrua, and on the other 
from Lindley’s Cyclopterts digitata, even when I have specimens 
of both to compare it with All may be the same, though re- 
ferred on the one hand to ferns, on the other to conifer, and 
this may not ke settled till specimens in fruit are found But 
lyany case something has been done, and a widely distributed 
vegetable form has been recognised at a particular stage of the 
world’s history 
I hope to discuss some of these points more fully ın a work 
now in the press Wm Dawson 
Augusta, Georgia, March 13 


P S —Since writing the above I have obtained access to a 
copy of Dall and Harris’s ‘*‘ Neozoic Correlation Papers,” * 
which throws some additional light on the cretaceous and eocene 
floras of Alaska, which, from its high northern latitude, affords 
a good term of comparison with Greenland It would appear 
that fossil plants occur at two horizons One of these (Cape 
Beaufort), according to Lesquereux and Ward, holds species of 
Neocomian age, equivalent to the Kootame of British Columbia 
and to the Komé of Greenland The other, which occurs at 
several localities (Elukak, Port Graham, &c), has a flora 
evidently of Laramie (eocene) age, and equivalent to the ‘‘ m10- 
cene” of Heer and Lesquereux and to the McKenzie river and 
lignite tertiary of Canada The plants are accompanied by 
lignite, and evidently z7 siu, and clearly prove harmony with 
Greenland and Northern Canada in two of those periods of 
high Arctic temperature indicated above 





Notes on a Spider 


I senn you the following notes on a spider, whose curious 
habits I had an opportunity of observing, last year, on the West 
Coast of Afnca — 

In the month of August, 1892, I was travelling by hammock 
from Chama to Sekundi, two small towns on the Gold Coast 
‘That part of the country 1s somewhat hilly and is covered with 
‘bush ” and other forest growth ‘Lhe road skirts the sea shore, 
sometimes following the beach itself, at other times taking turns 
inland and winding round bases of small hills 

It was about three in the afternoon and I was being leisurely 
cared along by my bearers, when I noticed in the bushes that 
bordered the path something which appeared to me to bea sort 
of white flower 


1 Ward, of the US Geol Survey, has directed attention to these points 
m an excellent paper published by the Survey 
2 Bulletin US Geol Surrey, 1892 
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I stopped and examined i” Instead of being a flower, I 
found it was the web of #spidei, and t was, haguing between 
the branches of a shrub about, three feet from the ground 

The outer lines of the webewere of considerable strength and 
were stretched between points from etght to ten inches apart 
From these lines, supported by a few radu, hang a beautifu 
rosette-shaped centre, much resembling a delicate pattetn in 
white silk lace The central space was open and measured about 
a quarter ofan inch ın diameter The notched space waWadorned 
by three circular zig-zag cords of thick whit@ flossy silk P did 
not notice any of MacCook’s so-called ‘rebon braces? The 
spiral space was very open and the thieads composing it were 
so slight as to be alf®t invisible So thin were they that the 
ribboned centre appeared to be hanging in thesar without any 
support whatever ‘The appearance of thts web was dimost ex- 
actly similarto that of the web of Ufpdorus, srowntin Fig 57, p 58 
of MacCook’s ‘f American Spiders ” Idid not notice any “ fen- 
ders” or protective wings on the outer side of the web, there 
were, however, a few strengthening strands on theeside turfede 
towards the bush 

The web, however, especially bore a strong resemblance to a 
flower, the more so a» in the exact centre gf its outward side was 
stationed a spider witha light blue body This light blue colour 
gave one the impression that it was the centre of the flower, 
while the yellow legs spotted with brown were symmetrically 
disposed in the shape of an X acioss the ribboned hub, thus 
dividing it into the semblance of petals The illusion was 
remarkable 

‘Lhe spider remained motionless until I touched the web She 
then fell into the net which I was holding under the snare 

As soon as she touched the net ‘a white gauze one) she changed 
colour From blue she became white and then, on being shaken, 
her body turned a dark greenish biown I then placed her ina 
glass tube and gradually she resumed her blue tint Whegever 
shaken, however, she turned a greenish brown I placed her in 
spirits and her colour remained a grey brown 

On the same road later m the day, I noticed another strange 
web which bore even a stronger resemblance to a,flower 

The ‘foundation space” was the same as in the other, byt 
somewhat larger and stronger The white silk ribbon, however, 
instead of being disposed around the centre in circular zig zag 
lines, was extended in two thick white ribbons stretched cross- 
wise along four of the radu In this instance also the spiral space 
was very open and the spirals very delicate 

The spider inhabiting this web was considerably larger than 
the foregoing specimen, but appeared to be otherwise exactly 
simular toit Her body was a very light blue, placed exactly in 
the centre of the cro.s, head downwards, while her long legs 





weie disposed in pans ove: the four aims of the white silk 
pattern The whole thing bore a great resemblance to an 
orchid, and the legs of the spider gave it just suffictent stability 
for ıt to be taken Jor a flower 

When I touched the web the spider immediately daited 
through two strands in the spirat space and placed herself on the 
reverse side of her web, bemg almost compleely concealed by 
the thick flossy white 1ibbons 

I captured this spider, and her body, like the other specimen’s, 
immediately turned a dark greenish brown’ I did not, how- 
ever, see her turn white I placed the insect in a glass tube, 
and five days later put her in a cage 

I also took the web and succeeded ın fastening the centre of 
it on to a black card, where ıt remains in exactly the same shape 
as when it was hanging on the bushes I have this web, and 
also a photograph of it 

The day after the spider was placed in the cage she made a 
web It was spun during the n'ght, and I did not observe the 
operation The web was of the same pattern as the one on 
which I discovered her on the bush It did not have any cr- 
cular zig zag cords 

Ihis spider remained in her cage for four or five weeks, and 
then I placed her in spirits She was fed principally with flies 

On one occasion I put a very large blue-bottle fly into the 
cage ‘Lhe spider seized it immediately, violently vibrated her 
web, and at the same time rolled the fly round and round 
betv een her legs In the space of three or four seconds the 
fly was completely swathed in an envelope of wante silk, and 
was motionless The spider then fastened her fangs into the 
body, and sucked it for about two hours 

I have since seen several of these spiders on their webs, and 
have noticed that the pattern of the snare appears to depend on 
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the Size of the insect, the smaller specimens making the cir 
cular rosette shaped snare, while the larger insects weave the 
cross orchid-like flower I saw one small web composed of two 
lutle rosettes, joined side by side, but iedtd not n&tice whether 
it was inhabited by two spiders frequently found’ wings and 
other debris of insects hanging to the 1osettes of the webs, and 
m one case saw a wing of What must have beer a oputterfly of 
considerable size 

When does the spider alter the pattern of bet snare? Can ıt 
be that, when the spider attatns to full growth, finding that the 
rosetie shave, becoming too large, noelonger deceives butter- 
flies and othe: insects, she adopts the orchid-luke pattern which 
has mote w assemdlance, and over which she can dispose her 
long legs with a bette: chance of successfud trickery 

he web of this spider being so hke a flower would appear to 
be mtended as a veritable ‘‘snare” She insect by assuming 
its bright blue colour increase. the resemblance and the mimicry 
1g probably giactised not so much fox the protection of the spider 
hgrself, but ragher for the attraction it presents to butterflies and 
other flower frequenting insects A 

MacCook ın ‘‘ American Spiders,” writing of the mimicry of 
spidérs, and of their perception of colour, says (vol 1 p 346) — 
“There 1s indeed another theory which may be suggested, 
namely, that the colour surroundings of the spider, in some 
manne: not now explicable, so rapidly influencë the organisth of 
the creature that a change of colour is produced ın harmony with 
uts environment Can we suppose tn this case that the spider 
possesses the power to influence at will the chs omatophor es or pig 
ment bodies, so that the may change her colow with changing 
site?” 

The specimen observed by me would seem to be an answer to 
MacCook’s suggestion, and I should be very glad to know, 
through the medium of NATURE, or otherwise, whether the 
spider described by me, as above, ts already known to 
naturalists 

I took the specimens which I possess to the Natural History” 
Museum, at South Kensington, and the spiders were declared to 
be a species of Argtape 


’ 


H H BELL, 
Senior Assistant Treasurer, Guld Coast Colony 
20, Sussex Villas, Kensington, W 


Origin of Lake Basins 


One of the chief reasons for the prevalence of lake basins 
m glaciated countries has nut been alluded to in the letters which 
have recently appeared in NAruRe on the ortgtn of lake basins 

Whenever earth movements take place in limited areas such 
movements will tend to form basins, but as the movements are 
as arile gradual such basins will only come into existence under 
exceptional conditions Wate: borne detritus, the growth of 
vegetat'on, and erosion wall obliterate them in most cases as fast 
as they are formed by slow unequal movements of subsidence vı 
elevation 

In glaciated countries, however, basins in the course of forma 
tion by unequal earth movements will be largely protected from 
such destructive action by being hlled with ice, and will thus be 
preserved to appear as lake basins when the ice melts 

So, too, in countries where the rainfall is very small and the 
action of he forces destructive to lake basins is accordingly 
much diminished basins may be and are formed by earth 
movements In raipless countries they are probably more 
numerous than we are aware of, for there is httle to attiact 
attention to them, but they will become of more importance as 
works of irrigation are required in such countries An 1m- 
portant depression, the Raian basin, has lately been surveyed 
in Egypt by Mr Cope Whitehouse with a view to utilising it 
for irrigation purposes (Proceedings Royal Geographical Soctety, 
and series, vol 1x p 608) 

Wind-borne detutus will tend to diminish the depths of 
such basins in rainless couniries So, too, the capacity of 
ice-hlled basins to huld wate: in the fature will be diminished 
somewhat by the erosion of the sub-glactal river, but on the 
other hand as the movement of the earth deepens the basin the 
ever-thichening mass of ice will acquire increased power to 
grind it deeper still This grinding acuon cannot be ignored, 
and some shallow lake basins may be almost entirely due to 
1t, but there 1» scarcely a limit to the formation of such basins 
by earth movements under suitable conditions 

C HAWKSHAW 

33, Great George Street, Westminster, 5 W , March 29 
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THE MUSK-OX 


THE Zoological Society of London {being anxfbus to 
obtaim living specimens of the musk-ox (Ouzdos 
moschatus}, well known as one of the characteristic 1n- 
habitants of Arctic regions, the Council of the Society 
have determined to offer the sur of five hundred pounds 
for five examples of this anımal (two males and three 
females) delivered alive and in good condition in the 
Regent’s Park Gardens, or a proportionate gum for a 
smaller number It® has been pointed out by Col 
Feilden, in an article upon “Animal Life in East Green- 
land,” published in, 7/e Zoologist for February last, that 
the southern range of the musk-os, which was formérly 
supposed to be met with only in Arctic America, has 
naw been satisfactorily shown to extend as far south on 
the east coast of Greegland as midway begween the 
parallels of 70° and 71° NL, and that g will in afl 
probability be foynd ın the future to extend along the coast 
line of Egede Land as far as the sixty-fifth parallel 
Thus the abode of the musk-ox 1s brought comparatively 
close to Europe, and there seems to be no insuperable 
difficulty in procuring living specimens Young musk- 
oxen are very easily reared and tamed, and there could 
not be any veiy great difficulty in catching either old or 
young in Jameson’s Land 
Although the more southein portion of the coast of 
East Greenland ıs shut off from access by an almost ım- 
penetrable ice barrier, ıt has been ascertained of late 
years that the more northern portion of this coast may 





Mush, ox (from Flower and Lydekker s ‘Introduction to the Study 
of Mammals,’’ p 358) 


be reached with comparatively little difficulty In 1889 
Captain Knudsen, of the Norwegian sealer eh/a, landed 
on Clavering Island in 74° 10’ N L, and found musk-oxen 
in considerable numbers Again, dunng the recent 
Danish East Greenland Expedition of 1891-92, Lieut 
Ryder managed to land on Jameson’s Land in Scotresby’s 
sound, although the year was very unfavourable, and 
passed the winter there with great success, no sickness 
having occurred amongst the members of the expedition 
during all the time they were there 

Animal hfe, Lieut Ryder tells us, 1s rich, especially in 
Jameson’s Land, where reindeer are seen in wonderful 
numbers Many musk-oxen were seen around Hurry's 
Inlet, and traces of foxes, hares, bears, ermines, and 
lemmings were observed in Jameson’s Land The richness 
of vegetation (150 flowering plants having been gathered 
an Scoresby’ Sound) and the size attained by ıt, espe- 
cially around the western basin, are most astonishing, 
especially in comparison with what 1s the case on the 
western coast of Greenland 
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It 1s therefore, evident that it 1s quite possible for the 
e well-equipped Arcticmavigato1 toeland on this part of the 
east coast of*Grtenland in almost any ordinary year, and 
that héwill find there an abfingant supply of both animal 
and vegetable life In the former category are the musk- 
oxen, the youmg of which, as already stated, are easily 
captured and reared When they are once placed on 
board ship there would appear to be no great difficulty ın 
bringin® them safe to England 
We subjoin the description of the musk-ox given in 
Flower and Lydekker’s “Introduction to the Study of 
Mammals,” thg pubhshers of whighe(Messrs Black) 
have kindly alfowed us the use of the accompanying 
llustrati®a e. 


The animal’commonly lenown as the musk-ox (Ovzdos 
moschatus), though approaching in size the smaller 
vatieties of oxen, 1s m structure and habits closely allied 





to the she@p, its affinities bethg well expressed by the 
genetic name Ovzdos bestowed upon it by De Blainville 
The specific name, as also the common English appella- 
tives, ‘ Musk-Ox,’"“ Musk-Buffalo,” or ‘ Musk-Sheep,” 
applied to it by various authors, refer to the musky odour 
which the animal exhales This does not appear to be 
due to the secretion of a special gland, as in the case of 
the musk-deer , but ıt must be observed that, except as 
regards the osteology, very little is known of the anatomy 
of this species It about equals in size the small Welsh 
and Scotch cattle The head 1s laige and broad The 
horns ın the old males have extremely broad bases, meet- 
ing in the median line, and covering the brow and whole 
crown ofthe head They are directed at first downwards 
by fhe side of the face, and then turn upwards 
and forwards, ending in the same plane as the eye Their 
basal halves are of a dull white colour, ovalin section and 
coarsely fibrqus, thei muddle part smooth, shining, and 
round , their tips black In the females and young males 
the horns are smaller, and their bases are separated from 
each othe: by a space ın the middle of the forehead The 
ears are small, erect, and pointed, and nearly concealed 
m the hair The space between «he nostrils and the 
upper lip is covered with close hair, as in sheep and 
goats, without any trace of the bare muffle of the oxen 
The greater pait of the animal ıs covered with long brown 
hair, thick, matted, and curly on the shoulders, so as to 
give the appearance of a hump, but elsewhere straight 
and hanging down, that of the sides, back, and haunches 
reaching as far as the middie of the legs and entirely 
concealing the very shoit tail There is also a thick 
woolly underfur, shed in the summer The hair on the 
lower Jaw, throat, and chest, ıs long and straight, and 
hangs down hhe a beard or dewlap, though there 1s no 
loose fold of skin in this situation as in oxen The hmbs 
are stout and short, terminating in unsymmetrical hoofs, 
the external one being rounded, the internal pointed, and 
the sole partially covered with hair x 

It 1s gregarious in habit, assembling in herds of twenty 
or thirty head, or, according to Hearne, sometimes eighty 
or a hundred, 1n which there are seldom more than two 
or three full grown males The musk-ox runs with con- 
siderable speed, notwithstanding the shortness of its legs 
Major H W Feilden, Naturalist tothe Arctic Expedition 
of 1875, says —“ No person watching thts animal in a 
state of nature could fail to see how essenually ovine are 
its actions When alarmed they gather together hke a 
flock of sheep herded by a colhe dog, and the way in 
which they pack closely together and follcw blindly the 
vacillating leadership of the old ram 1s unquestionably 
sheep-lhke When thoroughly frightened they take to the 





hills, ascending precipitous slopes and scaling rocks with 
great agility” They feed chiefly on grass, but also on 
moss, lichens, and tender shoots of the willow and pine 
The female brings forth a single young one in the end of 
May or beginning of June, after a gestation of nine 
months 
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ON THE CARBURISATIQN OF IRON 
TI . . 4 . 


e b 
J5 a previous communifation (NATURE, vol xlvı p 283) 
the problem of the distribution and_ absorption of 

carbon by iron has been discussed, an@ it has been 
shown that the process is akin to that of the solution of 
a salt soluble in water or an a@id liquid, that at w tem- 
perature solution proceeds slowly, tie solubility ın- 
creasing with the temperature, untilat the final high 
heat of Bessemer blown metal, or fluid nearly pure tron, 
the reaction 1s Aost instantaneous , Mhe carbon, and 
also manganese, contained in the sptegel-eigen used 
for this purpose diffusing throughout*the fluid metal in a 
very short space of timee The same occurs when 
carbon only, in the form of charcoal or coke, 1s added in 
leu of spiegel, as in the Darby process of garburisipg, 
By this latter process, “however, about 30 per cent 
excess of carbon must be added over and above the 
theoretical quantity required to insure a given percentage 
of carbon, for instance, 4 per cent or lower percent- 
ages the excess must still be maintained, but with a 
corresponding diminution of the total weight of carbon 
used In some instances more than 30 per cent 1s used, 
according to the methods of procedure In practice 
this holds good and the quantity of carbon required can 
thus be regulated 

A pror: this would seem impossible An excess 30 per 
cent above the quantity necessary beirg used, it seems 
strange that, at the high temperature ın the presence of 
a considerable excess of fluid metal, that nearly the whole 
of the carbon is not taken up, more especially when 
iron, as 1s well known, may absorb as much as § per 
cent of carbon in the blast furnace, usually, however, 
cast iron contains not more than 4 andespiegel eisen 
5 per cent carbon, the latter alloy of manganese agd 
iron apparently conferring greater solubility It even 
suffices to pour the fluid metal on the pulverised 
caibon previously placed in the ladle, and a very even 
product 1s thus obttimed, sufficing for all practical pur- 
poses, the vaiiation in the percentage of carbon ab- 
sorbed or dissolved falling within‘the limits of expe1imental 
error It is possible that after absorption of carbon 
equalling say 4 per cent, if the iron were left in contact 
with carbon for a longer period, more might be taken 
up, and that with iron already charged with carbon, 
solution may be retarded, the rate at which the 
latter 1s taken up probably bearing a certain ratio to 
the amount previously absorbed If carbon simply exists 
1n solution this is very probable, and yet the theory would 
hardly afford at first sight a feasible explanation of the 
even absorption of carbon which thus takes place, were 
it not well known that most chemical reactions, so to 
speak, fall into the same category 

Chemical affinities are not entirely governed by actual 
values, or the affinity of one element for another, the 
mass or relative weight of the bodies present influences 
the final result , and it is conceivable that, assuming we 
have two bodies ın solution, the addition of a reagent 
having a greater affinity for one of these may not, in the 
presence of an excess of the other, exert its full power, 
the greater mass or weight of the latter apparently 
weakening, or rather partly neutialising, the chemical 
force of the reagent added 

Further cases can be quoted where relative masses in 
solution are so evenly balanced that a slight excess of 
the reagent added determines the precipitation of one or 
the other at the will of the operator 

Barium sulphate 1s somewhat soluble in acids, and by 
prolonged digestion a portion 1s dissolved Either barium 
or sulphuric acid may be precipitated by merely, as 
regards barium, adding a slight eacess of sulphuric acid 
On the contrary the addition of a httle barium chloride 
determines the precipitation of sulphuricacid Apparently, 
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then, excess or mass of one element overcomes the greater 
affinity of the other for the reagent added, or, as often 
happens, a portion ıs left uncombined and ın solution, 
requiring an excess of the reagent for the cotplete pre- 
cipitation or combination 

Such cases as those abpve quoted are not uncommon m 
metallurgical processes conducted at high" temperatures 
Thus ın the case of the manufacture of Bessemer steel, 
analysis indicates the presence of diverse elements 
existing together 7 

One has—silicon, carbon, hydrogen,oxygen, manganese 
—also sulphur and phosphorus together with, it 1s sard, 
caybon monoxide in solution—also probably dissolved oxy- 
gen in addition to iron oxide Further, steel with more than 
$ per cent of carbon, and also silicon and manganese in 
sensible quantities, always contains O and H , and thus we 
have the Manen of water side‘by side in the presence 
Of a tolerabl® excess of no less than three bodies, Si, C, 
and Mn, having affinities for oxygen ° 

It is quite tiue that the abnormally high temperature 
of the process may weaken ordinary chemical reactions 
by a species of dissociation , this has been acknowledged 
Yet mass or relative proportions of the ements piesent 
must, one would think, influence final results, and thus 
prevent the complete elimination of the elements named 
for the reasons already stated 

The treatment of fluid non with reagents such as C, Si, 
Mn, or alkalies, as now practised, is as strictly a chemical 
process as that pursued by the chemist in his laboratory 
In both, reagents are employed which are known to be suit- 
able for the elimination or precipitation of substances 
known tobe present , and, so far as can be ascertained from 
actual practice, the steel-caster deals with molten metal 
eontaining certain elements ın solution, and endeavours 
to get rid of some of these, or adds others assumed to be 
beneficial, just as the chemist works with solutions known 
to contain bodies possibly existing or combined with the 
fluid solvent in much the same manner as the worker with 
fud iron There seems but little difference, take it as 
one may , the same laws of combination, solution, &c , 
seem equally applicable , and differences of opinion as to 
what 1s really meant by the terms solution, chemical com- 
bination, or simply muxtures, are common to both 
Further, ıt must not be forgotten that pure fluid iron, 
although exerting a direct solvent action on certain bodies, 
may take up or dissolve a chemical combination or 
double salt, just as pure water does This, however, 
remains an open question, but 1t would be interesting to 
know if certain combinations of iron with other elements 
are thus held in solution 

As regards carbon there can be httle doubt of the 
existence of definite carbides of iron , and it may be that 
combinations of iron with bodies other than carbon may 
play a part ‘Some recent work on ce:tain alloys of iron 
points to the probability of the formation of these 
Assuming the presence of a definite carbide of tron 
which may not bein solution, but diffused evenly through- 
out the fluid iron, although we cannot be absolutely sure 
of this, the behaviour of steel under certain conditions of 
heating and manipulation may be explained on the as- 
sumption that iron carbide, being certainly more fusible 
than pure iron, must become soft and plastic at a tem- 
perature at which the mass of pure metal ıs scarcely at 
all affegted This plastic compound would bind the non- 
coherent particles of the greater mass of iron together, 
and this mixed or heterogeneous body could be welded or 
beaten out under the hammer It 1s the general opinion 
that the weldable metals are mixed bodies, are not homo- 
geneous, inasmuch as bodies purely homogeneous cannot 
ab a rule be welded together 

Wrought iron welds easily, far more easily than steet, 
and it 1s certain that the former 1s not homogeneous, what- 
ever may be said of the latter Wrought or puddled iron 
is well known asan trregulai mixture, composed of grains 
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of pure metal intermixed with carburised metal, and also 
slag The latter 1s said to play its part in rendereng the 
total mass emore coherent when heated and worked 
This latter material when fused and cast into ingots 1s a 
totally different material, and behaves somewhat like 
steel If this now comparatively homogeneous substance 
contain enough carbon (which sometimes 1s not the case , 
m the latter instance it 1s brittle and redshort, behaving 
somewhat like Bessemer blown metal) ıt works like a 
soft steel ° s 

It follows, therefore,that if fusible compounds are present, 
and evenly diffused throughout the pure metal, their effect 
on steel is purely*physical, and a heterogeneous metal 
like steel may be compared with rocks, which are known 
to be composed of sificeous particles, cemented or bound 
togethe by other compound bodies Dr Sorbys long ago 
noted this, and drew attention ito the comparative us¢- 
lessness of ordinary chemical elementary anys, sımpfy 
statmg the percentage of elements present, and suggested 
that proximate analyses were equally requred ‘The 
writer 1s fain to agree with him, his own experience of 
the comparative failure of ordinary analysis as a trust- 
worthy guide in the manufacture having been somewhat 
extensive The purest form of iron fknown to the writer 
is the Bessemer blown metal, beyond traces of carbon, 
with legs than jth per cent of sulphur and phosphorus 
It ıs pure non (with some kinds of iron only traces of 
these latter can be detected) This metal 1s worthless for 
commercial purposes, and this 1s said to be due to the 
presence of oxide of iron or possibly dissolved oxygen ab- 
sorbed during the blow , to a certain extent this has been 

roved to be true But the writer thinks that on the 
whole the pure materal, even when fieed from oxygen, 
would be commercially valueless, and if, shorty 
speaking, the cement theory or mixture of,bodies (the 
one more fusible than the other), be true, pure iron 1s 
unworkable 

The opinions quoted are apparently not in accord with 
the theory of solution previously summarised, and leave 
unexplained the undoubted fact of the diffusion or solution 
of carbon in iron at low temperatures, tending, of course, 
if time be allowed, to the formation of a homogeneous 
material Yet a carbide of iron 1s known, “Fe,C,” and 
has been isolated It appears to the author that one 
somewhat reasonable explanation of this anomaly has 
been afforded by W Matteu Wiliams. He compares 
the union of carbon and iron to the processes of tinning 
or galvanising If a plate of copper 1s immersed in 
melted tin a film of tin adheres to its surface, and 1f con- 
tinued the tin will gradually soak into the copper, and in 
time will go through Tin or zinc penetrates tron in the 
same way, mercury also amalgamates with copper , 
therefore carbon (FeyC) may be similarly distributed in 
Iron 

This may or may not be the case, but in the author's 
opinion it does not meet all the difficulties, or afford a 
complete explanation of the phenorfena taking place 
when iron is heated and worked in contact with carbon 
Neither does the alternative theory of solution, erthe: in 
the ordinary sense of the word or, better, as defined by 
modern physicists, afford a complete explanation Yet on 
the whole the latter seems to afford a better and more 
complete all-round explanation of some curious changes 
obseivable when steel ıs heated up to certain varying 
temperatures, the results of which are now familiar 
to us 

Referring once again to the curious fact of the even 
distribution of carbon throughout iron, when plates of 
uneven composition as regards the percentage of carbon 
are heated together, 1t appears as the outcome of recent 


‘research? that chemical action, “or something closely 


approximating to 1t,” takes place between solids, and even 
at low temperatures Many experiments are given—thus 


1 Wilham Holloch, American Journal of Scunce, vol xxv 1889 
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dry ice and rock salt, unite when placed in contact at a 
temperature glecydediy below zero* 

This 1s a very old expexgiment, but it 1s interesting 
as an example of the union of t¥o solids below the fusing 
point of either, but above that of the product He ob- 
tained similar’ results ın other cases with sodium, potas- 
sium, calcium, and ammonium chloride, &c This 
suggest the question, Arethe metals combining to form 
an diloy “m theenew way,” ze im the form of solids, a 
freezing mixture ?e 

Space does not admit of further quotation , the fact 
remains that sods combine with solftf*to form an alloy, 
or possigly what 1s termed a chemical combination 

At first sight thi8 seems inconceivable and irrational 
Many alternative theories and explanations of these 
curious phenomena are at our disposal Yet there re- 

mans onegsinple way of acqounting, at least in some 


interpenetration of one element into another,as with carvon 
and iron It 1s now, we think, generally admitted, in the 
light of recent 1esearches on the vaporisation of the ele- 
ments, “ both in vacuo and at ordinary pressures,” that no 
known element, however infusible, can be said to be 
perfectly stable at any temperature when free'y exposed 
in space , and it ıs extremely probable that even such sub- 
stances as iron and carbon are slowly dissociating at 
ordinary temperatures very much as water evaporates, 
and it follows that these are always enveloped in a thin 
atmosphere of their own vapour The guantzty of 
matter present in this form may never be recognisable , 
it may indeed be beyond the limit of our senses Yet if 
such a process takes place, it affords a probable 
explanation of the diffusion of solids into each other 
For admitting this it 1s evident that any mass or mixed 
masses of matter exist in an atmosphere formed by them- 
selves Such masses of matter cannot be discontinuous, 
strictly speaking, the sensible particles of which they 
are composed are not completely isolated from each 
other, and from this point of view the conception of the 
interpenetration of iron by carben, or imdeed other 
bodies, is, one thinks, rendered more easy 
JOHN PARRY 


interne foi this alloyage--or one ought perhaps to say the 





NOTES 

BOTANISTS all over the world will be sorry to hear of the 
death of the famous Swiss botanist, Alphonse de Candolle 
He was m his eighty-seventh year We hope to give ona future 
occasion some account of his services to science 

WE regret to hear, through the Botanical Gazette, of the 
death of the Rev T Wolle,®pastor of the Moravian Church, 
Bethlehem, Pennsylvania, an ardent student of freshwater 
algee Of his three most important publications, ‘‘ Freshwater 
Algæ of the United States,” “ Desmids of the United States,” 
and ‘* Diatoms of the United States,” at least the first two will 
always be standard works in the subject of which they treat 

THE ordinary general meeting of the Institution of Mechanical 
Engineers will be held on Thursday evening and Friday evening, 
April 21 and 22, at 25, Great George Street, Westminster The 
char will be taken at half past seven pm on each evening by 
the president, D1 Wilham Anderson, FRS The following 
papers will be read and discussed, as far as time permits — 
Second report to the Alloys Research Committee, by Prof W 
C. Roberts-Austen, F R S (Thursday, and discussion possibly 
continued on Friday), tensile tests and chemical analyses of 
copper plates fiom fire-boxes of locomotives on the Great 
Western Railway, by Mr William Dean (in connection with the 
ı above report), Research Committee on marine engine trials 
abstracts of results of experiments on six steamers, and con- 
clusions drawn therefrom im regard to the efficiency of marine 
boilers and engines, by Prof T Hudson Beare The anniver- 
sary dinner will take place on Wednesday evening, April 19 
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THE Council of the Marme Buologecal Association of the 
United Kingdom have appointed Mr Edwafd J® Biles director 
of the Laboratory at Plymouth Mr Bles has held an honorary 
research fellowship 1n zoology at the Owens College, Mang 
chester ° 


THE seventh annual photograghic conference, organised by 
the Camera Club, was opened yesterday in the theatfe of the 
Soctety of Arts, under the presidency Ps Captain Abney 
Various papers were read, and others are to be 1ead to-day 
The annual exhibff¥" of photographs by mgmbers will be on 
view at the club after conference week, and will remain open 
for about six weeks eke og 


THE thirteenth annual general meeting of the Essex Field 
Club wall be held at Chelmsford on Saturday, April 15 Tt is 
proposed that before the m€eting the members @hall hav a° 
ramble in the neighbourhood of Chelmsford, and thus open the 
field meetings for the season After the transaction of official 
business an address will be delivered by Dr Laver, the retiring 
president, on ‘periodicity in organic life” Hus object will be 
to show that animals have periods of abundance and rarity, and 
that this ıs not due etther to meteorological causes or to the 
agency of man 


Tue Council of the City and Guilds of London Institute, 
recognising the increasing importance in the mechanical repro- 
duction of pictures, will, im the forthcoming examinations, to be 
held on May 3 and 13 next, give special importance to this 
bianch, by dividing the examination in the Honours Grade into 
two classes, one for pure Photography, and the othe: for photo- 
mechanical Photography Special examiners have been 
appointed for each branch, and candidates havg the optron of 
declaring ın which branch it 1s their intention ofentexing They 
will not, however, be allowed to compete in both+branches 
‘The ceitificates granted will show in which of the two divisions 
the candidate has passed The Council of the Institute hope 
that the encouragement thus given to the photo mechanical 
division will tend to form m this country a school of competent 
craftsmen in this bianch of photographic work 


THE twenty fourth annual meeting of the Norfolk and Norwich 
Naturalists’ Society was held recently at the Museum, Norwich, 
the president (Mı H B Woodwaid) in the chan Mr T 
Southwell was elected president for the ensuing year, and after 
the usual routine busmess the retiring president delivered the 
annual address After giving some account of the woik of the 
society during the session, he remarked that there was a slight 
increase in the number of members, also that the financial 
position was satisfactory Turning attention to the geology of 
Norfolk, he expressed regret that the gaps left by the deaths of 
the older geologists were not filled by new-comers Even 
collectors of fossils, who rendered such good service, were not 
nowadays so plentiful as formeily Enthusiasm was damped by 
the difficulties ın naming specimens, and these difficulties were 
increased by modern palzontological work Jhere were 
varieties of species which co-existed with the type, and there 
were variation» which followed the type ın chronological suc- 
cession, and to the latte: the name ‘‘ mutations” had been given 
He regarded the giving of specific names to these mutations as 
the most serious obstacle ever placed in the pathway of the 
student of nature Allusion was made to the subject of geo- 
logical ‘‘ zones,” and mention was made of the discovery of 
layers of phosphatic chalk im Buckinghamshire, and to their 
possible occurrence in Norfolk Having referred to various 
other matters, Mı Woodward expressed a hope that some day 
Norwich might have a university college, where prominence 
would be given to subjects of special practical importance in East 
Anglia 
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Sir THOMAS GRESHAM’S Reader ın Geometry at Gresham 

Colleg being unable, owing to ul-health, to give the Easter 
course of lectures, the City Side of the Gresham Committee 
have permitted their delivery by deputy The folldwing course 
of lectures on special applications of the laws of chance 1s to be 
given —April 18, “On Frequency Curves,’ their Natwe, 
Variety, and Use,” by Dr John Venn, FRS , April 19, , 
“t Chance m the Field of Biology,” by Prof W F R Weldon, 
FRS, Rpr 20, ‘‘On some Points in the Philosophy of 
Chance,” by the Rev W A Whitworth, April 2r, ‘ Proba- 
bility as the Guide of Astronomers,” by Sn Robert S Ball, 
F RS, Lowndean Piofessor of Astronomy in the University 
of Cambridge The lectures are free po the public, and begin 
at sm o'clock p m . 
* Miss CakoLINe A FoLrey confributes to the new number 
ot Mind a vivtd and very interesting account of thè late Prof 
Croom Robeitson as a teacher No one who'reads it will have 
any difficulty ın undeistanding the affection and respect with 
which his memory 1s cherished by his old pupils Muss Foley, 
while regretting, as many others have done, tpat Prof Robert- 
son did not live to present ‘‘an integral view of lus thoughts on 
any great questions of philosophy,” suggests that some who 
heard him give expression to his ideas may have in they posses- 
sion as much recorded matenal as would enable “any of his 
more competent contemporartes to synthesise and perpetuate 
what of it is chiefly and worthily distinctive’ ‘Lhe editor of 
Mind, ın anote, states that ‘‘ this suggestion will probably be 
cairied out ” 

A RLPORI of the first annual meeting of the Association og 
Head Masters of Higher Giade and Orgamsed Science Classes 
has been issued The meeting was held lately at Manchestei, 
the chair being occupied by Mr James Scotson, of the central 
higher grade school, Manchester The report includes not 
only Mr Scotson’s address, but a vigorous pape: by Dr David 
Forsyth, head master of the central higher grade school, Leeds, 
on “higher education for the children of the people ’ 


Own April 8 several shochs of earthquake weie felt over a wide 
area of south-easien Europe They were especially severe in 
western Servia Shocks were also felt in Bulgaria and at 
vanous places in Hungary They are said to have occurred in 
Hungary between 2 and 3 o’cloch in the afternoon, ın Servsa at 
255 PM, at Sofia about 4 o'clock PM From Sofia the move- 
ment 1s 1eported to haye been of an undulatory character and 
to have lasted about thirty seconds, the dnection beimg fiom 
west to east On Sunday and Monday fresh shocks weie ex- 
perienced in various parts of western Servia, but they were 
less severe than those of the previous day According loa 
Reuter’s telegram from Belgrade, the districts most seriously 
affected by the earthquake of Saturday are those of Morava and 
Pozarevac Great damage was done in the towns of Svilayinac 
and Gradista, wheré the shochs followed one another in quick 
succession At Livadica Cuprija, as well as at Svilajmac, great 
fissures were opened in the earth, whence streams of wate: and 
quantiles of yellowish matter were still issuing forth on Monday 
Thousands of houses and a great number of churches are either 
in ruins or have become so severely cracked that the people are 
afiaid to enter them So great 1» the panic in the two districts 
named that not a single peison ventures to sleep indoors 


Mr W R ELtio1s, writing to us fiom Prince Ruperts, 
Dominica, WI, on March 19, says that the northern end of 
the island of Dominica had for some time been the scene of 
what he calls “a most eatraordinary display in the way of 
eaithquakes ” ‘The house in which he was staying at the tıme 
1s situated on a spur off the main ridge of the island, and, theres 
fore, somewhat in the direct line of volcanic action in these 
islands The shocks began on February 17, and were felt 
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occasionally until March 18 They seem to have been most 
intense on March 12 Mi Elhott says with regard? to the 
shochs on that day —‘@The shocks between 7 10 pm and 7 20 
pm were very sharp, and followed one another rapıdly The 
sharp succession of shochs at 3 10am on the r3th inst very 
much resembletl this batch The loud roar that accompanied 
each shock was very noticeable, and we could hear it distinctly 
smmediately before each shock, in fact, could hear the earth- 
quake coming along the hills to us None of the*shocks had 
that long undulatory motion that 1s ust ally felt when we have 
an earthquake that 1s felt thioughont the islands, but the feeling 
was that we were being heaved up and twisted round, and the 
bumps seemed to give ys a push northwards, and I could not 
help imagining that we were being pushed up to Guadaloupe 
I mention this as showing how marked was the direction of the 
shocks After 310 am on the 13th the shorks became so 
frequent that I st8§pped noting them down, until after a short 
lull a sharp one was felt at 9 15am” . 

THE weather has continued very fine over the British Islands 
duyng the past veek, scarcely any rain having fallen ın any 
part With a very trifling exception in the south and east, the 
drought has continued since March 4, and in the south-east of 
England there has been no rain for upwards of three weeks 
The temperature has been somewhat lower generally in the day- 
ume, although ın the inland and southern portions of the King- 
dom the maxima dung several days varied between 60° and 70°, 
but at the eastein coast stations the maximum temperature on 
several days did not exceed 45°, owing to the sun’s rays being 
gbscured by cloud and fog During the latter part of the period 
the barometer fell slowly but uniformly , m the north of om 
islands the weather became less settled, and on Tuesday sndw 
was falling in the Shetlands, still the general conditions indicated 
a probable continuance of dry weather, and an anticyclone in the 
noith was spreading southwaids The Weekly Weather Report 
of the 8th instant showed that the percentage of bright sunshine 
for that penod ranged from 38° to 60° in Scotland, from 53° to 
66° ın Ireland, and from 61° to 74° m England, while m the 
Channel Islands it was as high as 79° 


A SUMMER excursion to the Giant’s Cause way for scientific 
study is being orgamsed by Mr C Carus-Wilson It 1s pro- 
posed that the party shall start for Portrush on July 1 or earlier, 
and return, if possible, through Dublin, so that they may have 
an opportunity of meeting the members of the Geologists’ Asso- 
ciation, who are this year to visit the Wicklow Mountains 


We have received a copy ofa new prospectus of the electrical 
and general engmeering college and school of science, Peny- 
wern House, of which Mr G W de Tunzelmann ts principal 
It gives an account of recent extensions, and of others which 
are in progress 


In the “ Annals of Natural History” for the present month 
will be found an account of a very interesting zoological novelty 
Mr R T Gunther describes and figures a remarkable new 
form of Medusa, or jelly-fish, that occms 1a Lake Tanganytha 
Until recent years, when the httle Zzmnocodium was found 
lving in the Victoria Lily-tank of the Botanic Gardens, 
Regent’s Park, ıt was believed that the AZeduse were nearly 
exclusively oceanic It is now shown that the freshwater lake 
Tanganyika 1s the home of a peculia: member of this group 
‘Lhe existence of such an organism in Tanganyika was asserted 
some years ago by the German naturalist, Dr Boehm, and 
Prof v Martens, of Berlin, even went so far as to name it 
Tanganjice, although he had never seen a specimen Mr 
"Gunther now supphes us with a full description of this 
‘singular Hydrozoon, which he refers to a new genus, 
Limnocnida, adopting the suggestion of y Martens as to its 
specific name Limnocnida tanganjice is, as might have been 
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anticipated, perfectly gufferent from, all the members of the 
group hher® mown, and probably represents a distinct 
family,*but its exact position cntet be settled positively until 
¿hbe mode of tts development has been ascertained 


A GOOD descriptive article on the prehistoric remains at 
Abury 1s contributed by Mr, L Lewis to Sevence of March 
24 TWe editor appends a note in which he says it has been 
thought that mary Americans who, when in England, visit 
Stonehenge, may not be aware how many remains of a similar 
character, which ghey might also wish 4mmspect, exist in the 
British Isles „He has accordingly made arrangements for a 
series of Short articl& which shall give a description of each ot 
the principal clrcles, and state what points should be noted and 
how ıt may be most easily visited 


Mr H ® Jongs records, in*the Botanical Gasette, an ex- 
ample of a graft-hybrid between two different varieties of gera- 
nium, ared anda white In several successive years the flowers 
partook of the characters of both parents , some were pure red, 
and others pure white, others had some of the petals white, others 
red, while in others again the petals were red mottled with 
white, or white mottled with red 


IF we may judge from the tone of an article on ‘‘ conditions 
of forestry as a business,” contributed by Dr W J Beal to the 
New York Engineering Magazine, a good deal of anxiety 1s felt 
by some Americans about the extraordinary iapidity with which 
trees are vanishing from their country Michigan had at one 
time» a supply of standing pine which was believed to be well- 
nigh mexhaustible Now it 1: found only in ‘small tracts in 
the back counties” The fathers and grandfathers of the present 
generation of Americans “cut down and burned the finest of 
tge tiees to make room for crops and pasture” ‘‘ We have been 
taught, ’ says Dr Beal, ‘‘to destroy trees, not to save them— 
much less toieplant ” The growth of interest 1n forestry will, 
he thinks, be slow for some time yet, but he anticipates that 
popular feeling about the matter will be greatly changed, and 
that salutary laws will be passed, before the close of the piesent 
century 


Mr L J TREMAYNE notes, in the curient number of the 
Entomologist, that he was walking down the Thames Embank- 
ment about two o'clock on March 8 (the sun being just at the 
time rather powerful), when a specimen of Vanessa polychloros 
alighted on the pavement about a couple of yards from him 
The insect was, he thinks, perfect, and appeared very fresh. 
He tried to catch it, but ıt flew into the gardens on his left, and 
he saw no more of ıt There was, however, no mistaking the 
specimen, which expanded its wings right 1n front of Mr Tre- 
mayne This occurred just above Waterloo Bridge 


Av the Technical Institute of St Petersburg, M Viad:miroft 
has deduced from experiment a set of rules for estimating the 
quality of vulcanised caoutchouc (Rev Sct) Recourse 1s had 
to physical properties, chemical analysis not giving any sme re- 
sult The following, in brief, are the conclusions —(1) Caout- 
chouc should not give the least sign of caching when bent to an 
angle of 180°, after 5 homs’ eaposure in an au-bath at 125° C 
(the specimens 2 41n thick) (2) Caoutchouc having not more 
than half its weight of metallic oxides should bear stretching 5 
times its length before rupture (3) Caoutchouc exempt from 
all foreign matter except sulphur should be capable of stretch- 
ing at least 7 times its length before rupture (4) The extension 
measured just after rupture should not exceed 12 percent of 
the original length (with given dimensions) (5) Suppleness 
may be determined by calculating the percentage of ash after 
incineration This may form the basis of choice for certain 
uses (6) Vulcanised caoutchouc should not harden in cold 
These rules are adopted for the Russian Navy, 
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Tue Frerch Minister of War has recently had some experi- | Tt 1s mainly artistic, but the author has a good deal to say that 


ments made on the resistance ofice With®a tfickmess of 4 
centimetres (say 1 6 inches), ® bêzins to bear the weight of a 
man marching alone , at 9 centimetres detachments of infantiye 
in files may go on it , at 12 centimetres ıt will cftry “ pièces de 
8” on carriages, andso on, till at 29 centimetres, tt will bear 
the heaviest weights M Forel (œv Sez ) sees dangein this 
note , if an officer, trusting in the figures, erdered a troop’ on 
ice of measured thickness, he might, in somé@ cases, be courting 
catastrophe Thosg gstimates, in fact, apply qy to young ice, 
lamellar ice tn process of freezing When ice has for a few 
weeks been subject to alternations of temparature ıt ch&nges ın 
structure and loses much of its tenagity The old%ce of a pond, 
absolutely compact in appearance, 1s traversed by a multitude 
of vertical fissures dividing it anto irregular prismatic needles, 
comparable ın arrangement to columns of basalt, and from a 
half-centimetre to I or 2 centimetres in thickness The struc- 
ture becomes evident on breaking su idenly, gn sunlight, a block 
ofice taken from a pond Under these conditions old ice has 
not nearly such resistance as young 1ce 


THE Michigan Mining School has published a ‘‘ Catalogue,” 
in which a full account 1s given of the various departments of its 
work The institution was established and is supported by the 
State of Michigan ‘in accordance with that liberal educational 
policy which has placed the university of Michigan amongst the 
foremost educational institutions of America” It ıs stated with 
admirable directness that students at the school are supposed 
“to understand what they are there for, to attend strictl¥ to 
that business, and to conduct themselves as gentlemen ” 


THE new number of the Jnternationales Archiy fur Ethno- 
giaphee (Band vi, Heft 1) 1s occupied wholly with the con 
cluding part of Dr W Svoboda’s interesting notes (ın German) 
on the inhabitants of the Nicobar Islands The illustrations, as 
usual, are excellent. 


* 

THE American Philosophical Society, Philadelphia, has 
issued a new instalment of its Proceedings (vol xxx, no 139) 
It opens with a paper on the mutual relations between the orbits 
of certain asteroids, by Daniel Kirkwood There are also 
articles by Dr D G Brinton on the Betoya dialects, and on 
the Etrusco Libyan elements in the song of the Arval brethren, 
and by Prof E D Cope on the phylogeny of the vertebrata 
(with two cuts), on some points in the kinetogenesis of the hmbs 
of vertebrates, and on false elbow joints (with two plates) 


A “CATALOGUE of Australian Mammals, with Introductory 
Notes on General Mammalogy,” by J D Ogilby, has been 
published by order of the trustees of the Australian Museum, 
Sydney Mr E P Rawsay states ın the preface that the work 
contains descriptions of all known mammals indigenous to Aus- 
traha, with notes on allied fossil forms, compiled from various 
sources which are duly acknowledged by the author Nearly 
all the species, Mr Ramsay says, are represented by one or 
more specimens 1n the Museum 


THE new number of Records of the Australian Aluseum 
(vol u no 4) contains the following papers —On futher 
traces of AZeolania in N S Wales, by R Etheridge, jun , 
notes on Australian Aquatic Hemiptera (No 1) by Frederick 
A A Skuse, remarks on a new Cysza@ from New South Wales, 
by Frederick A A Skuse , geological and ethnological observa- 
tions made in the valley of the Wollondilly River, at its 
junction with the Natta: River, Counties Camden and West- 
moreland, by R Etheridge, jun 


A VOLUME on ‘‘Tronwork from the Earliest Times to the 
End of the Mediæval Period,” by J Starkie Gardner, has been 
issued as one of the South Kensington Museum art handbooks 
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1s of scientific interest, and his scientific training enables him 
to present in an orderly way the histori@al facts with which he 
is chiefly occupied Ironwork of later times will be dealt with 


1n a second volume . A 


SOME tıme ago Mr C E de Rance prepared for the mfor- 
mation of the County Councils a very useful map of the river 
basins ın England and Wales, the object being to define the 
natural jurisdiction of joint committees of copnty councils for 
the prevention of pollution of rivers under section 14 (an) of 
the Local Government Act, 1888, and othtr matters requiring 
united control The map has now been reprinted by J E 
Cornish, Manchester 


eT HE Geological Survey of Canadaeis issuing a valuable series 
ofe‘ Contributsons to Canadian Paleontology” The fourth 
part of the fist volume, by J F Whuiteaves, Has just been pub- 
“lished It deals with the fossils of the Devonian rocks of the 
islands, shores, and immediate vicimtty of Lakes Manitoba and 
Winnipegosis, and 1s well illustrated ; 


° 

THE York School Natural History, Literary, and Polytechnic 
Society has issued its fifty-ninth annual report Much genume 
interest ın science 1s evidently maintained among the members 
of this society by the part they take in its work The Natwal 
History Club held in the course of the year twenty-three meet- 
ings, sixteen of which were occupied with the club’s regular 
business of reporting and commenting on finds and observations. 


THE first part of an elaborate ‘‘ Topographische Anatomie des 
Pferdes,” by W Ellenbergerand H Baum, has just been issued,® 
the publisher being Paul Parey, Berlin 


A NEw sclerometer, constructed by M Paul Jannetaz, was 
recently piesented to the French Academy of Sciences Lake 
that invented by Seebeck, ıt measures the hardness of 
bodies defined as their resistance to sciatching It consists 
essentially of a platform rendered horizontal by means of level- 
ing screws, and furnished with various motions which enable 
the observer to place any part of the body whose hardness 1s to 
be determined underneath a vertical pomt This point 1s carried 
by an arm of a balance, which can be adjusted by a coarse and 
a fine movement, so as to bring the point and the body into 
contact without a shock The beam ıs provided with pans 
carrying the weights which produce the pressure. At one 
extremity the beam casries a screw for horizontal adjustment, 
at the other a hollow bar to hold one of a set of points, such 
as copper or steel points of various angles, straight or curved, 
forming certain definite angles with the platform when mounted, 
or crystalline pomts clamped in metallic jaws A very hght 
aluminium beam 1s used for bodies which are only tested with 
light weights Asa rule the points trace a small circle on the 
body, which, when examined unde: the microscope, indicates 
the hardness of the substance in various directions Homo- 
geneous bodies like metals need only be moved in one direction, 
The scratch ıs viewed by reflection, greater softness being in- 
dicated by greater breadth An interesting fact concerning the 
relative hardness of copper and zinc has been brought to light 
by means of this apparatus Most authors regard zinc as harder 
than copper If, however, the metals are examined in a 
sufficiently pure state, 1t appears that coppers the harder of the 
two This removes an exception to the rule that the harder the 
body the less tts atomic volume 


In a paper communicated to the Royal Prussian Academy 
of “Sciences (see also E£vectricran, vol xxx p 660) Dr, 
Philipp Lenard gives an account of some interesting ex. 
periments on the rays given out by the kathode of 
a Geissler tube whıch produce phosphorescence Thin metal 
plates beg to a great extent transparent to these rays by 
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closing a small hole1n the observing tube by a plate of alummium,} vations refer to the 4tR trimestre ofe 1892, and are given here 


o 003 mm thick, ıt was possible to study their properties out- 
side the tube It w&s found that the rays produce a shght 
luminosity in air, and when they fall on phosphorescent bodies, 
held near the window, cause the latter to shine with the same 
light they show when enclosed within the vacuum tube itself 
The brightness diminishes rapidly as the distance from the 
window increases, so that in air all glow ceases at about 6 cm 
On bringing a magnet tear the tube so that the kathode rays 
no longer fall on the mei surface of the window, all phosphor- 
escence ceases withaut the tube A quartz plate half a mili- 
“metre thick entirely stopped the rays, ordinary gold, copper, 
and aluminium leaf, hbwever, allowed them to pass almost un- 
diminished In aur at the ordinary pressure these.rays are not 


somewhat 1f detail Taking prominences first, the numbers 
show "a great falling off when e«ompared with the preceding 
three months , thus for the northern and southern hemispheres 
the frequency gof these phenomena for the three months was 
81, 78, 6r for the former (sum 220) and 105, 138, 90, for tne 
latter (sur 333) the foregoing irimestregiving 431 aud 493 for each 
hemisi@ere The greatest frequencies took place in latitudes 
+ 60° + 70°N and — 30° — 40°S, but the numbers indicate 
really two other maxima for each hemisphere, and they lie in 
the zones + 30° + 20° and -— 50° — 60 

The frequency of groups of faculze receret for both north and 
south latitudes are given as 100 and 132 respectively , the 
average*for each monh amounted to 37, but for the southein 
zones during October an ingrease to 20 above this average was 
noted , the greatest frequencies occurred in zones + 10° + 20° 
and ~ 20° — 30° In dealing with the spots their frequency 


propagated in straight lines but are diffused, soethat it 1s ifh- «| may be generally stated to be bout half that of the faculæ 


possible to obtaig a sharp shadow of a body placed between the 
window and the phosphorescent substance As these „waves 
cannot be generated ina high vacuum it has been up to now 
impossible to say whether they are only propagated when matter 
1s present By» enclosing the observing tube ın another, the 
author has shown that ın the best vacuum attainable with a 
mercury pump these waves are tiansmitted with as great facility 
as in tur at the pressures oidinarily existing within Geisster 
tubes Different gases transmit the rays to very different ex 
tents, thus, with hydrogen at atmospheric pressure, phosphor- 
escence 1s produced m a body placed at a distance of 20 cm 
from the window These experiments seem to show that while 
for ight of the smallest known wave length the matter behaves 

eas 1f ıt completely filled the space ıt appears to occupy, ın the 
case of these kathode rays even gases behave as non-homogenepus 
media, and each separate molecule acts as an obstacle diffusing 
the rays 


Nores from the Marine Biological Station, Plymouth — 
Recent captures include the Polyclada Eurylepta cornuta, 
Cycleporus papillosus and Leptoplana, the Actiman Zoanthus 
Couche, and the Opisthobranchs Scaphander lignarius and 
Epirus puncttlucens The sea has lately become increasingly 
richer in diatoms and floating alge, esp Coscinodiscus, Khtszose- 
lenia and the so-called ‘‘gelatinous alga” In the floating 
fauna the Dinoflagellate Ceratium tripos has been constantly 
plentiful throughout the winter, Noctiluca 1s very scarce Of 
the Hydroid medusze, small Ode/r@ are still abundant , medusx 
of Clytta Fohustonr are generally present , and Forbes’s Thau- 
mantias octona has been again observed The Actiman larva 
elrachnactis occurs in most townettings Zoxæ of Porcellana 
have slightly increased in number The Actinian Sunodes 
verrucosa (= genimacea) 1s now breeding 


THE additions to the Zoological Soctety’s Gardens dunung the 
past week include a Leopard (Zelts pardus) from India, pre- 
sented by Admiral W B Kennedy, R N, FZS , a Common 
Squirrel (Serurus vulgarıs) British, presented by Miss Edith 
Mackenzie , two Black Rats (Mus rattus) British, presented by 
Mr Sydney Wedlock , a Panama Amazon (Ch;ysotis pana 
mensis) from Panama, presented by Mrs Mackey , a European 
Pond Tortoise (Emys europea) European, presented by Mast 
J F Harben, a Macaque Monkey (Mucacus cynomolgus) from 
India, deposited , a Common Pintail (Dafla acuta) European, 
a Bell’s Cimixys (Czazxys belhana), a Home's Cinixys (Crmexys 
homeana) from West Africa, purchased , a Mute Swan (Cygnus 
olor) European, received in exchange, three Coypus (A/yopo- 


tamus coypus) born in the Gardens 
eo 





OUR ASTRONOMICAL COLUMN 


SOLAR OBSERVATIONS Ar Rovt —In the Memorie degit 
Spettroscoprste Italant for March, Prof ‘Tacchini communicates 
the solar observations made at the Royal College These obser- 
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The table gives 46 and 58 for the two zones, and in this case 
also the greatest disturbances seem to have occurred in the 
southern hemisphere during October, the numbers for the 
monthly records are, for the northern zones 18, 13 and 15, and 
for the southern 26, 12, and 20, the greatest frequencies occur- 
ing in latitudes -+ 10° + 20°N and — 20° - 30°S 

Prof Tacchini, ın additionto the above communication, de- 
scribes in a short note a large protuberance observed on No- 
vember 20 of last year, and gives 10 figures to illustrate the 
various forms which it successively assumed The height and 
velocity of ascent can be gathered from the few numbers 
below — 


ii uH M 
146 3 about 10 57 
e 1555 » HM 225 
B (Cy, I ar 
ql y I 58 
1864 ,, 2 55 
æ. 154 6 23 2 52 


® PARALLAXLS OF # AND 0 CASSIOPEIÆ® —In No 5 of the 
contribations from the Observatory of Columbia College, New 
York, Mr Harold Jacoby presents us with the results he has 
obtained with regard to the parallaxes of u and 9 Cassiopeiz, 
as deduced by him from an examiation of the Rutherfurd 
photographic measures of the stars surrounding u Cassiopeaz 

The negatives, which were twenty-eight in number, two impres- 
sions being on each plate, were made between July, 1870, and 
December, 1873, and as they were specially taken for parallax 
determinations, the observations were restricted to the months 
of July, January, and December. The study of the parallax 
here made 1s based upon measures of distance only Each parr of 
stars was selected so as to differ approximately 180° in position 
angle with respect to u Cassiopeie, and the scale value was 
determined for each parr, on each plate, in order to make the sum 
of the distances from p constant By taking the difference of 
the same distances as the quantity from the vanation of which 
the parallax should appear, ‘‘the excess of the parallax of the 
principal star over the mean of the parallaxes of the two com- 
parison stars” 1s, satisfying certain conditions, finally obtained 

The values for the parallaxes which he has obtamed are— 


o 275 ck o 024, 
© 232 Æ 0 067 


Parallax of u Cassiopeize 
33 33) 6 ” 


On comparing the former of these values with the work of 
other observatories the discordances, he says, are large The 
Oxford photographic result was o” 036 + o” 018, while the 
Rutherfurd plates gave 0” 249 + 0” 045, the same pair of com- 
parison stars being used in each case Struve from distant 
measures deduced the value o” 251 + o” 075, and from position 
angles the value o” 425 +: o” 072 *‘ It 1s therefore plain that 
the photographic method of deteimining parallaxes cannot be 
regarded as free from systematic error ” 


FALL oF A MerLorire —A brief account of the fall of a 
meteorite at a place in South Dakota, 4km south of Bath, on 
August 29 of last year, is given in the current number of 
Prometheus, No 183 It was observed about four o'clock in 
the afternoon, attention being first drawn to it by the sound of 
a series of explosions As the observer looked upwards he saw 
a meteoritic stone flying through the air, leaving a trail of 
smoke behind it. On reaching the ground ıt plunged toa depth 
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of 40 cm , and was so hot,that the obsegver was unable to put Some recent measurements in Russia, noticed by M Venukoff 


hishand onit At the explosion of the meteor eevegal small Pin the last number of the Comptes Rendus are valuable as lead- 
portions weighing fiom 30-60 gr were scattered, whale the | mg to some conclusions regarding the form of the geoid 
weight of the chief mass amounted to22 kg ‘The description of | Determinations of the value of the degree of longitude along the 
the externo: says that ıt showed the general, smooth, black crust,®| parallels of 47°30’ and 52° accord closely with Bessel’s geoid 
while from the fracture 1t was noticed to be fin€ly granulated , | (polar flattening vy) and gre widely divergent from Clarke’s 
one could also see easily small particles of iron, which could | result of +35 

without any difficulty be separatedd@y pulverisation Chemical 
analysis showed tnat nickel and cobalt was present in cOnsider- a 


able quantities . THE AMIDE AND IMIDE QF SULPHURIC 
JAHRBUCH DER ASIRONOMIE UND GEoPHYSIK ~— This ACID 


volume, which ıs ef by Dr Hermann J Klein, contains a 

very interesting account and summary of theework done in FURTHER details dub. T iness ee lace 

various branches of astronomical science during the past year are communicated by Dr Traube of the laboratory o h T 

Duner’s, Deslandres’, Hale’s, and Young’s sui? observations Berlin University to the current number gf the Besechte It has 
p long been surmised that an amide of sulphuric acid was capable 


are referred to, while several other references to solar work are f aR 1 d that th d hich h 
given The numerous observations made with reference to the | ° cd bee egnault assumed ghat the product which he 
eagling ammonia gas into a solution of sulphuryl 


l t ~ [eolfained by 4 
ar eS Fu ay ie Oppo Wea he E dichloride in &thylene chloride consisted of that‘ substance 


recent discovery of Jupiter’s fifth satellite hemg rather prom- mixed with sal-ammoniac Dr Traube has farther investigated 
ment Under ihe neading of ‘lhe Moon? Wermik's enlarge- he reuction and has at length isolated not only sulphuryl dia- 
ments, Boddiher’s and Hartmann’s researches and are 1eferred | ™de, SO,(N Hale but also sulphuryl imide, SO,NH, the imide 
to at somelength Comets, meteorites, and shooting stars also of sulphuric acid, and has, moreover, prepared several metallic 








come in for a good share, and under the fixed stars, in which are | derivatives of each s ` 

included all variables, nebulæ, &c , are included references to the Sulphuryl Diamıde 

AA PA TA stellar spectroscopic observations, motion in The most advantageous mode of preparing sulphuryl diamide 
s 


consists in saturating a solution of sulphuryl dichloride, SO,Cl,, 1n 

THE OBSERVATORY From the caver of the Observatory one chloroform with ammonia It ıs necegsary to dilute the sulphuryl 
quite misses the familar name of Di Common, ın place of dichloride with 15~20 times its volume of chloroform, and to 
which are now inserted Messrs T Lewis and H P Hollis | maintain a low temperature by extraneous cooling in order that 
In an editorial notice Mr ‘lurner says a few words to account | the reaction may be under complete control, and the ammonia 
for this perturbation, mentioning that it 1s owing to pressure of | gas must be carefully dried before being allowed to bubble 
work, which has made it impossible for eithe: of them to ĉon- | through the liquid The main reaction occms in accordance 


duct the magazine He concludes by saying, “It would be with | with the following equation — e 
the keenest satisfaction that we should return to the manage- ie sAN 

ment of the magazine if the future should have tnat in store for . S0,Cl, + 4NH, = 2NH,CI + SON Hy), 

us” 5 The products are gradually deposited ın the form of a white 


solid, which, after the completion of the reaction, 1s agitated 
with water until the whole of ıt 1s dissolved The ammonuacal 
aqueous solution is then separated from the chloroform, acidified 
GEOGRAPHICAL NOTES with nitric acid, and the whole of the chlorine removed by the 


THE Scottish Geographecal Magazine for April contains a addition of silver nitrate After removal of the silver chloride 
paper of some value by Colonel Justin C Ross on irngation by filtration the acid solution is neutralised with alkah and 
and agriculture in Egypt, giving the result of his experience as silver nitrate again added, when a crystalline precipitate 1s ob- 
Director-General of Irrigation in that country In consequence | tamed consisting of a silver derivative of sulphuryl diame, 
of the indisposition of Colonel Bailey the Afagasme 1s now | SO2(NH Ag), together with another silver compound, whose 
edited by Mr W A Taylor, Librarian to the Royal Scottish | composition has not yet been definitely ascertained In order 
Geographical Society, who has for several years had charge of | to isolate the silver compound of sulphuryl diamide, the washed 
the book reviews and geographical notes precipitate is decomposed with the calculated quantity of hydio- 
chloric acid, and the resulting acid liquid carefully neutralised 

Tue April number of the Deutsche Rundschau fur Geogs aphze | with ammonia, upon now adding silver mtrate only the silver 
contains a coloured map of the density of population in Holland | compound of unknown and complex composition 18 deposited 
which illustrates in a manner very iare in continental map-work | The pure silver compound of sulphuryl diamide 1s finally de- 
an ignorance of the first principles of map colouring The objects | posited upon adding a further quantity of silver nitrate and 
of map colouring are two-~one 1s to indicate the areas occupied | sufficient ammonia to render the liquid strongly alkaline 
by discontinuous and unlike conditions, such as countries, races of When the precipitated silver compound of sulphmyl diamide 
people, or geological formations For this the colours have to be | ıs decomposed with hydrochloric acid a feebly acid liquid 1s 
as strongly contrasted as possible and the map ıs necessarily and | obtained, which, when evaporated to a sylup 2” vacuo, at a 
properly a patchwork The other object is to show the dis- | temperature not exceeding 40°, and afterwards allowed to stand 
tribution of a continuously varying quantity, like altitude, | zz vacuo over oil of wtriol, gradually deposits large colourless 
temperature, or rainfall, and in order to attain ıt the colours | crystals of pure sulphuryl diamide, SO,(NH,)o 
ought to merge one into the other so that the eye 1s carried Sulphuryl diamide 1s an extremely deliquescent substance 
from the lowest to the highest value by just perceptible grada- | The crystals me rapidly dissolved by water, but are practically 
tions The Austrian map refered to apphes the first method | insoluble in organic solvents They soften at 75° and melt at 
to bring out the second result, each differcnt density of popula | 81° As the liquid cools, however, it exhibits the property of 
tion being coloured so as to contrast with the others, and to show | superfusion to a very marked extent, remaining liquid many 

‘no definite gradation from less to greater degrees below its melting-point The moment, however, 1t 1s 


Globus states that the Russian Government, dissatished with disturbed by contact with a sharp body, it instantly solidifies 
tne foreign sound of the names Dorpat and Dunaburg, have When heated above its melting-point sulphuiyl diamide loses 


o o 
1esolved to rename those towns Jurjew and Dwinsk respec- | 2™™monla even below 100°, up to 250° no further decomposi- 
uvely tion than the loss of ammonia occurs, the 1esidual compound 


being the sulphuryl imide to be presently described Above 
THE Paus Geographical Society held a special meeting 10 | 250° complete decomposition ensues with the evolution of acid 
commemoration of the discoveries of Columbus on March 4, | fumes 
the four hundredth anniversary of his return fiom the first trans- The aqueous solution of sulphuryl diamide reacts neutral to 
a lantic voyage A masterly address by M Levasseur on the | litmus and possesses a bitter taste It ytelds no precipitates in 
moral and material consequences of the discovery of America, | acid solutions either with salts of barium or platinic chloride 
and a paper by Dr Hamy on the traces of Columbus in Spain | On long boiling with acids, however, it 1s gradually converted 
and Italy weie the principal features of the meeting into sulphuric acid and ammonia, and then yields the usual 
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precipitates for those substances with barium or platinic 

chloride Its behaviour with nitrous acid 1s interesting Upone 
adding to an acid solution of sulphuiyl diamide a few drops of 
the solutigi? of a nitmte nitrogen 1s at once evolved, in the 

cold, and sulphuric acid 1s formed 

Sulphuryl diamde does not combine with acids  Alkahes 
appear to be only capable of rem8ving one amido group, con- 
veiting the diamide nto sulphaminie acid, SONH.) (OH) 

As described ın the course of the preparation of sulphwyl 
diamide, ammonia precipitates from a solution mixed with silver 
nitrate a silver compound If the precipitate is allowed to 
remain ın contact with the excess of the reagents for some time, 
it invariably yields numbers upon analysis which agree with 
the formula SO.(NMAg), If, however, it ts at once separgted, 
"it 1s found to coasist of a mtature of this salt with the salt 
SOANH,)(NH Ap) >» 

+ These silver compounds of sulphuryl dtamide are amorphous, 
even afte: deposition from solution in hot watere When dry 
they are white powders very slightly sensitive t hght Upon 
heating to 200°, they decompose with evolution of sulphur 
dioxide p ° 

Sulphury] diamide hkewise forms a compound with mercuric 
oxide when its solution is mixed with one of mercuric nitrate 
The composition of this precipitate, however, appears to vary 
with the degre@of concentration of the solutions employed, and 
1f chlorides are present a precipitate is only obtained with a 
very large excess of mercuric nitrate Mercurie chloride pro 
duces no precipitate at all 

A somewhat similar lead compound 1s also formed when lead 
ačetate 13 added to a modeiately concentrated solution of 
sulphury] diamide * 

Sulphuiyi Lande 


As previously mentioned, when sulphuryl diamide 1s heated 
fu a considerable time above its melung-point it loses ammonia 
eand becomes converted into sulphuryl imide 


SO,(NH,), = NH, + SO,NH . 


The best temperature for the rapid production of sulphuryl 
mde 1s 200°-210° The evolution of ammonta at thi. tempera- 
lure 15 very vigorous, occuning with much frothing, but after | 
a ume diminishes and finally ceases, the mass becoming eventu- 
ally sohd To purify ıt from impurities the solution in water 
1s treated with a solution of silver nitrate when the silver com- 
pound of sulphuryl imide, SO,NAg, 1s precipitated, and may be , 
recrystallised in long acicular crystals, first hom wate. slightly 
acidified with nitric acid, and finally from pure water 

Upon decomposing the silver compound with tbe calculated 
quantity of dilute hydrochloric actd an aqueous solution of free 
sulphuryl imide is obtained, which reacts strongly acid, and 
liberates carbon dioxide from carbonates Upon evaporation, 
however, ıt Cecompuses, and depostts hydrogen ammonium 
sulphate Even evaporation z7 vaczo is sufficient to decompose 
1, so that crystals of the mide iself*have not been obtained 
Tt exists, howevei, 1n the solid form, although somewhat con- 
taminated with smaller quantities of other products, in the 
residue obtained by heating sulphuryl diamule as previously 
described 

Salts of sulphury] imide, however, are 1eadily obtained, 
either by decomposition of the silver salt with metallic chlorides, 
or by the neutiali auon of solutions of sulphuryl imide with 
metallic oxides or carbonates A 

Ihe potassium salt, S5O,NK, was obtained in the form of 
well developed colourless crystals by adding a quantity of the 
silver salt to a hot solution of the calculated quantity of potas- 
sium chloride, removing the precipitated silver chloride by fil- 
nanon, and evaporating the solution Both the solution and 
the salt are very stable, it requires long boiling with acids to 
convert it into sulphuric acid When the dry salt 1s heated it 
decomposes with considerable violence and production of flame 
Nurogen and sulphur dioxide escape, and potassium sulphate 
and sulphue are left 

The sodmm salt, SO,NNa, obtained by neutralising a solu- 
tion of sulphuryl imide with caustic soda and subsequent 
evapoiauion, forms small ciystals, which decompose upon heat- 
Ing in a manner similar to the crystals of the potassium salg 

The ammonium salt, SO.NNH,, isomeric with sulphury! 

* diamide, was likewise obtained in colourles needles by neu 
” tralisation of the free imide with ammonia Itis interesting to 
note that this substance 1s not capable of being conveiled mto 
its isomer by repeated crystallisation, but is parually so çon- 
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e 
verted by rapidly hegting it to its melting-point over a small 
gas flame i 
Acigufar crystals ofa hydrated barium salt, (SO,N),Ba 2H,0, 
have been obtained by saturating*a solution of the imide with 


ebarium carbonate and afterwards adding alcohol , also needles 


of a lead salt dhd a green amorphous copper salt 

The acid character of sulphury! imide, so different from the 
neutral nature of sulphurylediamide, ıs thus seen to be quite 
conclu@vely established A E Turton 





THE DENSITIES OF TRE” PRINCIPAL 
. mae E GASES? 

J5 former còmmunıcationg (“Roy Soc Proc,” February, 

1888 , February, 1892) I have described the arrangements 
by which I determined the ratio of densities of oxygen and 
nhirozes (@5 882) For the pu®pose of that work it was not 
necessary to know with precision the actual volume of gas 
weighed nor even the pressure at which the containing vessel 
was filled But Igvas desirous before leaving the subject of 
ascertaining not merely the relative, but also the absolute, 
densities of the more impvuitant gases—that 1s, of comparing 
their weights with that of an equal volume of water 
‘lo effect this it was necessary to weigh the globe used 
to contam the gases when charged with water, an operation 
not quite so simple as at first sight ıt appeirs And, further, 
m the corresponding work upon the gases, a precise absolute 
specification 1s required of the temperature and pressure at which 
a filling takes place To render the former weighings available 
for this purpose, ıt would be necessary to determine the errors of 
the barometers then employed There would, perhaps, be no 
great difficulty in doing thts, but 1 was of opinion that it would 
be an improvement to use a manometer in dnect connection with 
the globe, without the intervention of the atmosphere With 
respect to temperature, also, it was thought better to avoid all 
further questions by surrounding the globe with ice, as in Reg- 
wault’s original determimations 


The Manomeles 


The arrangements adopted for the measurement of pressure 
must be described in some detail, as they offer several points of 
novelty 

The object in view was to avoid certain defects to which 
oidinary barometers are lable, when apphed to absolute 
measurements Of these three especially may be formu- 
lated — 

(a) Itos difficult to be sure that the vacuum at the top of the 
mercury 1s suitable for the pu pose 

(4) No measurements of a length can be regarded as satisfac- 
tory ir which different methods of reading are used for the two 
extremities 

(c) There 1s necessarily some uncertainty due to irregular re- 
fraction by the walls of the tube The appareat level of the 
mercury may deviate from the real position 

(d) To the above may be added that the accurate observation 
of the barometer, as used by Regnault and most of hts successors, 
requires the use of a cathetometer, an expensive and not always 
sausfactory instrument 

‘The guiding idea of the piesent apparatus is the actual appli- 
cation of a measuring rod to the upper and lower mercury sur- 
faces, arranged so as to be vertically superposed The rod 
AA, fig 1, 1» of ion (7 mm in diameter), pointed below B 
At the upper end, C, ıt divides at the level of the mercury into 
a sor of fork, and terminates in a pomt similar to that at B, and, 
luke 1t, directed downwards The coincidence of these points 
with their images reflected in the mercury surfaces, is observed 
with the aid of lenses of about 30 mm focus, held in position 
upon the wooden framework of the apparatus It 1s, of course, 
independent of any irregular refiaction which the tube may 
exercise ‘Ihe verticality of the line jointng the points 1s tested 
without difficulty by a plumb-I:ne 

The uppe: and lowe chambers C, B are formed fiom tubing 
of the same diameler (about 21 mm internal) The upper 
communicates through a tap, D, with the Toppler, by means of 
which a suitable vacuum can at any time be established and 
tested In ordinary use, D stands permanently open, but its 


1 Abstract of a paper read by Lard Rayleigh before khe Royal Society on 
March 23 
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introduction was found useful in the prepminary arrangements 
and ın testing for leaks The connection between the lower 
chamber B and the vessel in whiah the pressure 1s to be werified 
takes place through a side tube, E 
The greater part of the column of mercury to which thee 
pressure is due 1s contamed ın the connecting tut FF, of about 
3mm internal diameter ‘Lhe temperature 1s taken by a ther- 
mometer whose bulb is situatedenear the middle of FF 
Towards the close of operations the more sensitive piis ware 
protected by a packing of tow or cotton-woof, held in position 
between two wooden boards The anterior” board 1s provided 


—— 
















with a suitable glass window, through which the thermometer 
may be read 

It ıs an essential requirement of a manometer on the present 
plan that the measuring rod pass air-tight from the upper and 
lower chambers into the atmosphere To effect this the glass 
tubing is drawn out until its internal diameter is not much 
greater than that of the rod The joints are then made by short 
lengths of thick walled imdra-rubber H, G, wired on and 
drowned externally in mercury ‘The vessels for holding the 
mercury are shown at I,K 

The distance between the points of the rod is determined 
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under microscopes by comparison with a standard scale, before 
ethe apparatus 1s put together As the rod is held only by the 
rubber connexions, there 1s no fear of its length being altered by 
stress hd jA 
The adjustment of the mercury (distilled ın a vacuum) to the 
right level ıs effected by means of the tube of black rubber LM, 
terminating ın the reservoir When the supply of mercury 
to the manometer ıs a little short of what 1s needed, the con- 
nexion with the reservoir 1s cut off by a pinch-cock at O, and 
the fine adjystment 1s continued by squeezing the tube at P be- 
tween a pair of hinged boards, gradudily approximated by a 
screw ‘This plan, though apparently rough, worked perfectly, 
leaving nothing to be desired 
Itwemains to explain the object of the véssel shown at Q In, 

the early trials, when the rubber tube was connected duectly to 
R, the gradual fouling of the mercury Surface, which ıt seems 
impossible to avoid, threatened to interfere with the setting at 
Be By meafis of Q, the mercury cam be discharged from the 
measuring chambers, and a fresh surface constituted at B as well 
as at C ° 
s 


: Connexions with Pump and Manometer 


Some of the details of the process of fillmg the globe with 
gas under standard conditions will be best described later under 
the head of the particular gas , but the general firangement dnd 




















the connexions with the pump and the manometer are common 
toall They are sketched in Fig. 2, m which S represents the 
globe, T the averted bell-glass employed to contain the enve- 
loping ıce The connexion with the rest of the apparatus is by 
a short tube U of thick rubber, carefully wired on The tight- 
ness of these joints was always tested with the aid of the 
Toppler X, the tap V leading to the gas generating apparatus 
being closed The side tube at D leads to the vacuum chamber 
of the manometer, while that at E leads to the pressure chamber 
B The wash out of the tubes, and in some cases of the gener- 
ator, was aided by the Toppler When this operation was judged 
to be complete, V was again closed, and a good vacuum made 
in the parts still connected to the pump W would then be closed, 
and the actual filling commenced by opening V, and finally the 
tap of the globe The lower chamber of the manometer was now 
m gonnexion with the globe, and through a regulating tap (not 
shown) with the gas genetating apparatus By means of the 
Toppler, the vacuum in the manometer could be carried to any ° 





desired point But with respect to this a remark must be made 
It 1s a feature of the method employed! that the exhaustions of 


1 Due to von Jolly. 
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the globe are carried to such a point that the weight of the | add o 00056 to the apparent weight, so that the result for aw 


- residual gas may be neglected, thus eliminating errors gue to ae} becomes, 


_ second manometer reading There is no difficulty in attaiing 
this result, But the delwacy of the Toppler employed as a gauge 
1s so great that the residual gas still admits of tolerably ac.urate 
measuiement Now in exhausting the head of the manometer 
it would be easy to carry the procéss to a point much in excess 
of what is necessary in the cave of the globe, but there 1» evi- 
dently no advantage ın so doing The best results will be 
obtained by carrying both exhaustions to the sexe degree of 
perfection ° 


The Water Contents of the Globe 


The globe being packed in finely-divided ice, was filled with 
‘boiled distilled water up to the level of the top of the channel 
through the plug of the tap, that is, being itself at o°, was filled 
with water also ato? Thu» charged the globe had now to be 
weighed , but this was a matter of some difficuly, owing to 
the very small capacity available above the tag At abou,9’e 
there would be arisk of overflow Of course the wate: could 
be retained by the addiuon of extra tubing, but this was a come 
plication that it was desired to avoid In February, °1882, 
during a frost, an opportunity was found to effect the weighing 
in a cold cellar at a temperature ranging from 4° to 7° The 
weights required (on the same side of the balance as the globe 
and its supports) amounted to o 1822 gram On the other side 
were other weights whose values did not require to be kn own 
so long as they remained unmoved during the whole sertes of 
operations Barometer (corrected) 758 9 mm _ , temperature 6° 3 

‘A few days later the globe was discharged, dred, and re- 
piaced in the balance with tap open 1834 1701 grams had 
now to be associated with it in order to obtain equilibrium The 
difference, 

1834 170—0 182= 1833 988, 


® represents the weight of the water less that of the air displaced 
by it . 
vt remains to estimate the actual weight of the air displaced 
by the water under the above mentioned atmospheric conditions 
It appears that, on this account, we are to add 2 314, thus 
obtaining 
1836 30 


as the weight of the water at o° which fills the globe at o° 

A farther small correction 13 required to take accouat of the 
fact that the usual standard density 1s that of water at 4° and 
notato? According to Broch (Everett's “C GS System of 
Units ”), the factor required 1s 0 99988, so that we have 


1836 30 _ 
o 99983 ~ 
as the weight of water at 4° which wouJd All the globe at o° 


1836 52 


At 


Air drawn from outside (in the country) was passed through 
a solution of potash On leaving the regulating tap it traversed 
tubes filled with fragments of potash, and a long length of 
phosphoric anhydride, followed by a filter of glass wool The 
arrangements beyond the regulating tap were the same for all 
the gases experimented upon : 

In deducing the weight of the gas we compare each weighing 
“full” with the mean of the preceding and following weights 
“empty,” except in the case of October 15, when there was no 
subsequent weighing empty The results are 





September 27 2 37686 
5 29 2 37651 
October 3 2 37653 
” 8 2 37646 
”» Ir 2 37668 
” 13 2 37679 
» 15 2 37647 
Mean 2 37661 n 


There ıs here no evidence of the variation in the density of air 

” suspected by Regnault and v Jolly 
To allow for the contraction of the globe (No 14) when 
weighed empty, discussed in my former papers, we are to 
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. 2 37717. 

e Thisis the weight of the contents at o° and under the pressure 
defined by the manometer gauge at 15° of the thermometer, 
The reduction to standard conditions 1s, for the present, post 
pened e 


ë Oxygen 


s 

This gas has been prepared by three distinct methods (a) 
from chlorates, (4) from permanganate of potash, (c) by 
electrolysis ia 

In the first method mixed chlorates of potash and soda were 
employ&d, as recommended by Shenstone, the advantage lying 
in the readier*fusibility Pwo sets of five fillings were effected 
with this oxygen. In the first set (May, 1892) the highest result 
was 2 6272, and the lowest 2 6266, mean 262691 In the 
sécond sew June, July, 1892) the highest result was 2 6273 and 
the lowest 2 6267, mean 2 62693 

The second method (4) proved very convenient, the evolution 
of gas being uadgr much better contiol than im the case of 
chlorates Che recrystallised salt was heated in a Florence 
flask, the wash out, in this case also, being facilitated by a 
vacuum Three fillings gave satisfactory results, the highest 
being 2 6273, the lowest 2 6270, andthe mean 262714 The 
gas was quite free from smell 

By the third method I have not as many results as I could 
have wished, operations having been interrupted by the break- 
age of the electrolytic generator This was, however, of less 
importance, as I had evidence from forme: work that there 1s 
no material difference between the oxygen from chlorates and 
that obtained by electrolysis The gas was passed over hot 
copper, as detailed in previous papers The result of one filling, 
with the apparatus as here described, was 26271 To this may 
be added the result of two fillings obtained at an earlier stage of 
the work, when the head of the manometer was exhausted by an 
independent Sprengel pump, instead of by the Toppler The 
galue then obtained was 26272 The results stand thus — 


Electrolysis (2), May, 1892 2 6272 
” 1) ” 2 6271 
Chliorates (5), May, 1892 e 2 6269 
” (5), June, 1892 2 6269 
Permanganate (3), January, 1893 2 6271 

Mean 2 62704 

Correction for contraction o 00056 

2 62760 


It will be seen that the agreement between the different 
methods Is very good, the differences, such as they are, having 
all the appearance of being accidental Oxygen prepared by 
electrolysts is perhaps most in danger of being light (from con- 
tamination with hydrogen), and that from chlorates of being 
abnormally heavy 


Nitrogen 


This gas was prepared, in the usual manner, from air by 
removal of oxygen with heated copper Precautions are re- 
quired, in the first place, to secure a suffictent action of the 
reduced copper, and secondly, as was shown by v Jolly, and 
later by Leduc, to avoid contamination with hydrogen which 





may be liberated from the copper I have followed the plan, 
recommended by v Jolly, of causing the gas to pass finally over 
a length of unreduced copper The arrangements were as 
follows — 

Air drawn through solution of potash was deprived of its 
oxygen by reduced copper, contained in a tube of hard glass 
heated by a large flame It then traversed a LJ tube, in which 
was deposited most of the water of combustion The gas, prac- 
tically free, as the event proved, from oxygen, was passed, as a 
further precaution, over a length of copper heated in a com- 
bustton furnace, then through strong sulphuric acid,’ and after- 
warcs back through the furnace over a length of oxide of copper 
It then passed on to the regulating tap, and thence through the 
remainder of the apparatus, as already described In no case 


1 There was no need for this, but the acid was im position for another 
purpose 
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. 
did the copper in the furnage, even at the end where the gas 
entered, show any sign of losing its metallic agpeagancg 


Three 1esults, obtained in Angest, 1892, were — e 
August 8 2 31035 
x3 TO 2 31@26 
» I5 2 31024 
Mean 


231028 @ p 
e 

To these may be added the results of two special experiments 
made to test the removal of hydrogen by the copper oxide For 
this purpose a smalfhy@togen generator, whicà could be set in 
action by closing an external contact, was included between the 
two tubes of reduced copper, the gas bang caused to? bubble 
through the electrolytic liquid he quantity*of hydrogen 
hberated was calculated from the deflection of a galvanometer 
included in the circuit, and was suffictent, if retained, to alter 
the density very materially «Care was taken thatethe small 
stream of hydrogen should be untform duning the whole time 
(about 2} hours) occupied by the filling, but, as will be seen, 
the impurity was effectually removed by ghe copper oxide ? 
Two experiments gave— 





September 17 2 31012 
” 20 2 31027 
Mean 2 31020 


We may take as the number for nitrogen- 


2 31026 
56 


2 31082 


Correction for contraction 


Although the subject 1s not yet rıpe for discussion, I cannot 
omit to notice here that nitrogen prepared from ammonia, and 
expected to be pure, turned out to be decidedly lighter than the 
above When the oxygen of air ıs burned by e&cess of am- 
moma, the deficiency 1s about 1/roooth part * When oxygen 19 
substituted for air, so that all (instead of about one-seventh 
part) of the nitrogen 1s derived from ammonia, the deficiency of 
weight may amount to 4 percent It seems certain that the 
abnormal lightness canndét be explained by contamination with 
hydrogen, or with ammonia, or with water, and everything 
suggests that the explanation 1s to be sought in a dissociated 
state of the nitrogen itself Until the questions arising out of 
these observations are thoroughly cleared up, the above number 
for nitrogen must be received with a certain reserve But it 
has not been thought necessary, on thts account, to delay the 
presentation of the present paper, more especially as the method 
employed in preparing the nitrogen for which the results are 
recorded 1s that used by previous experimenters 


Reduction to Slandard P) essure 


The pressure to which the numbers so far given ielate 1s that 
due to 762 511 mm of mercury at a temperature of 14° 85,4 
and under the gravity opetative in my laboratory in latitude 
51°47’ Inorder to compare the results with those of other 
experimenters, it will be convenient to reduce them not only to 
760 mm of mercury pressure at 0°, but also to the value of 
gravity at Paris 

The product of the three factors, corrective for length, for 
temperature, and for gravity, 180 99914 Thus multiplied, the 

Oxygen 


numbers are as follows — 
Nitrogen 
2 62534, 2 30883 


Aur 
2 37512 
and these may now be compared with the water contents of the 
globe, viz 1836 52 
The densities of the various gases under standard conditions, 
referred to that of distilled water at 4°, are thus — 


Arr O.ygen Nitrogen 
O 00129327 © 00142952 O 00125718 


With regard to hydrogen, we may calculate its density by 


1 Much larger quantities of hydrogen, sufficient to reduce the oxide over 
several centimetres, have been introduced without apprecibly altering the 
weight of the gas 

2 NATURE, vol xlvi p 512 

3 ihe thermometer employed with the manometer read 0° 15 too high 
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means of the ratio of densities of oxygen and hydrogen formerly 
given bygne, viz 15 882 Hence 
Hydrogen 


o c000gC009 ® l 


The following table shows the results arrived at by various 
experimenters Von Jolly did not examine hydrogen The 
numbers are multiplied by 1000 so as to exhibit the weights in 
grams per litre — 


Air Oxygen Nitrogen Hydrogen 
Regnault, 1%47 1 29319 142980 125617 © 08948 
Corrected by Crafts 129349 14301 125647 o 08988 
Von Jolly, 1880 I 29351 142939 I 25787 — 
Ditto corrected 1 29383 142971 125819 — 
Ledwie, 1891 1 29330 142910 “1 25709 o 08985, 
Rayleigh, 1893 1 29327 142952, I 25718 © 09001 


The conection of Regnault by Crafts (Comptes Rendus, vol, 
evi, p 1664,represents allowance fog the contraction of Reg- 


enaylt’s globe when exhausted, but the data were not obtained 


from the identical globe used by Regnault In the fourth row I 
giave introduced a similar correction to the results of von Jolly 
This i$ merely an estimate founded upon the probability that the 
proportional contraction would be avout the same as in my own 
case and in that of M Leduc 

In taking a mean we may omit the uncorrected numbers, 
and also that obtained by Regnault for nitrogen, as there is 
con to suppose that his gas was contaminated with hydrogen 

hus 


Mean Numbers 
Ar Oxygen Nitrogen Hydrogen 


1 29347 1 42961 I 25749 o o8ygt 
The evaluation of the densities as compared with water is ex- 
posed to many sources of error which do not affect the com- 
parison of onegas with another It may, therefore, be instructive 
to exhibit the results of various workers referred to air as 





unity, ° 
Oxygen Nitrogen Hydrogen 
Regnault (corrected) 1 10562 0 97138 0 06949 
v folly (corrected) I 10502 O 972745 — 
Leduc I 1050 09723 o 06947 
Rayleigh I 10535 © 97209 o 06960 
Mean I 10525 097218 © 06952 


As usually happens in such cases, the concordance of the 
numbers obtaimed by various experimenters is not so good as 
might be expected from the work of each taken separately The 
most Serious discrepancy 1s in the difficult case of hydrogen 
M Leduc suggests (Comptes Rendus, July, 1892) that my num- 
ber is too high on account ot penetration of air throngh the blow- 
off tube (used to establish equilibrium of pressure with the 
atmosphere), which he reckons at ı m long and I cm in 
diameter In reality the length was about double, and the 
diameter one-half of these estimates, and the explanation 1s 
difficult to maintain, in view of the fact, recorded in my paper, 
that a prolongation of the time of contact from 4™ to 30" had 
no appreciable ill effect Ic must be admitted, however, that 
there is a certain presumption ın favour of a lower number, 
unless ıt can be explained as due to an insufficient estimate for 
the correction for contraction On account of the doubt 
as to the appropriate value of this correction, no great 
weight can be assigned to Regnault’s number for hydrogen If 
the atomic weight of oxygen be indeed 15 88, and the ratio of 
densities of oxygen and hydrogen be 15 90, as M Ledus makes 
them, we should have to accept a much higher number for the 
ratio of volumes than that (2 0002) resulung fiom the very 
elaborate measurements of Morley But while I write the in- 
formation reaches me that Mr A Scott’s recent work upon the 
volume ratio leads him to just such a higher ratio, viz 2 00245, 
a number @ #7202 more probable than 20002 Under the cir- 
cumstances both the volume ratio and the density of hydrogen 
must be regarded as still uncertain to the 1/rooath part 





ELECTRICAL RAILWAYS! 


OXE of the most striking of the many new departures in the 
practical appheation of electrical science, which made the 
Paris Exhibition of 1881 memorable, was a short tramway laid « 


1 Bulletin des Stances de la Sociéte de Physique 
3 fsiday evening discourse delivered at the Royal Institution by Dr 


| Edward Hopkinson on February 24 
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down, under the direction of the late Sn Wailham Siemens, 
from the Palais de l’Industrie to the Place de la Cancorde, 
upon which a tramear worked by an electric motor pled up and 
down with gfeat regulamty and success during the period of the 
Exhibition” Yet few of those who saw in this experiment the 
possibilities of a great future for a new mode of traction would 
have ventured*to predict that wifhin ten years’ time, in the 
United States alone, over 5,000 electric cars would be in opera- 
tion, travellmg 50,000,000 mules annually, and carrying 
250,000,000 passengers, or that electrical traction would have 
solved the probiem of better communication m London and 
other large cities Two years before the exhibition in Paris the 
sate Dr Werner Siemens had exhibited at the Berlin Exhibition 
in 1879 an experimeetal elecinic tramway on a much smaller 
Scale, and his firm had put down in 188r the first permanent 
electric railway in the shout length of line at Lichterfelde, near 
Berlin, which, I believe, is still at work In the same year Dr 
Willam Siemens undertoek to work the tramway, then prg- 
jected, between Portrush and Bushmills, m the ngfth of Irelang, 
over six miles tn length, by electric power, making use of the 
water power of the Bush River for the purpose, an undertaking 
which I had the advantage of carrying ont under his direction 
It is no part of my object ta night to follow further the history 
of electric traction, which 1s so recent that it 1s familiar to 
all$ but, in alluding to these initial stages of its development, 
I have desired to recall that ıt was to the foresight and energy of 
Dr Werner and Dr William Siemens, and their skill in apply- 
img scientific knowledge to the uses of dailv life, which gave 
the first impulse to the development of the new electrical power 

The problem of electric traction may be naturally considered 
under three heads -— 

(1) The production of the electrical power 

(2) Its distribution along the line 

(3) The reconversion of electrical inte mechamical power, in 
the car motor or locomotive 


© The first of these here m England at any rate 1s dependent 


upon the economical production of steam power, although these 
are essential points of difference between the conditions under 
which steam power ts required for electric traction purposes and 
for electric lighting But in Scotland and Ireland and in many 
countries abroad there 1 abundant water power, now only very 
partially utilised The Portrush line is worked in part by water 
and in part by steam power, but in the Bessbrook and Newry 
Tramway (of which there 1s a working model on the table) 
water power 1s exclusively used 

A few experiments will show that the demand for power on 
the generating plant ıs greatest at the moment of startmg 
the car or train, when in addition to the power required to over- 
come the frictional resistances power 1s also required to accelerate 
the velocity Thus, 1f instead of a single car there are a number 
of trains moving on the one system, and 1t so happens that 
several are stai ting together, the demand made upon the gener- 
ating plant may at one moment be threeeor four umes as great 
as that made a few seconds after This is shown ın the diagrams 
which exhibit the variation of current supplied by the generators 
on the City and South London Railway, with eight trains run 
ning together, the readings being taken every ten seconds The 
maxima rise as high as double the mean, thus the generating 
plant must be capable of instantly responding to a demand 
double or even treble the average demand upon it 

In electric lighting it 1s uue there 1s not less variation between 
the waximum demand and the mean taken*during the ordinary 
hours of lighting, but itis only in the event of sudden fog that 
the probable demand cannot be accurately gauged beforehand, 
and provided for by throwing more generators into action Thus 
in a lighting station each generator may be kept working 
approximately at its full load, and therefore under conditions of 
maximum economy, whereas in a traction station the whole 
plant must be kept ready to instantaneously respond to the 
maximum demands which may be made upon it, and must there 
fore necessarily work with a low load factor, and consequently 
with diminished economy So important is the influence on 
cost of production of the possible demand m relation to average 
demand, that the Corporation of Manchester under their 
order for electric supply, have decided upon the advice of 
their engmeer to annually charge a customer 43 per quarftr 
for each unit per hour of maximum supply which he may 
require, in addition to 27 per unit for each unit actually 
cousumed, 7e for being ready to supply him with a certan 
amount of electrical power if required to do so, they charge an 
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additional sum equivalent to the charge for its actual consump- 





tion for 1440 pours 

In oge respect water power gas an economic advantage over 
steam power, because although st€éam engine and turbine alike 
evork with gieatly reduced efficiency at reduced loads, when 
the turbine gat@s are partially closed and the water 1estrained in 
the reservoir, ıt 1s not subject to loss of potential energy, 
whereas the energy of the stam held back by the valves of the 
engine Miffers loss through radiation and condensation 

At Bessbrook the turbine and generator dynamo combined 
yield 60 per cent of the energy of the water as electrical energy 
available for work on the line, but when, the Joad is reduced to 
a third of the full"load the efficiency 1s reduced to 33 per cent 
So on thg City and South London line a generator engine and 
dynamo will yield, when working at therr full Joad, 78 per cent 
of the indicatéd horse-pow ew as useful electrical power, but at 
half load the efficiency falls to 65 per cent Notwithstanding 
these conditions the generator station of the City and South 
Lendon In@1s producing electrica? energy at a cost of 1 56d per 
Board of Trade unit, which 1s Jess than the annual average cost 
of production of any electric station im England, with the single 
exception of Bradfowd, which has the advantage hoth of cheap 
coal and cheap labour In output itis the largest of any Electric 
Generating Station in England, the total electrical energy 
delivered in 1892 beng 1,250,000 Board of Trade units, the 
second on the list being the St James and Pall Mall wih 
1,186,826 units 

Let us pass now to the consideration of the distribution of the 
electric power along the line Ihave equipped the thee model 
trachs before you with three different kinds of conductors In 
two of them the ruls of the permanent way, which are 
necessarily uninsulated, are made use of for the return current 
This plan, with I believe the almost single exception of the 
Buda Pesth Tramway, has been universally adopted with the 
object of saving the cost of a return conductor , but it 1s doubt- 
ful whether such an arrangement can be considered final, for it 
must necessarily create difterences of potential in the earth, which 
already ın some instances have had disturbing effects upon our 
observatories, or upon our telegraph and telephone systems It 
appears to be probable m the more or less distant future that the 
use of the earth for the passage of large current will be guarded 
by legislation , and that 1t will be reserved for the more delicate 
and widely extended operations of telegraphy and telephony 
These disturbances may of course be easily avoided by the use 
of an insulated conductor for the return circuit In the case of 
conductors which are in such a position that contact may be 
made from them to the ground through the body of a horse or 
some other animal coming into contact witn them, there 1s 
another strong argument for an insulated return, as many 
animals, and notably horses, are tar more sensitive to electric 
shock than man Itis not perhaps well known, but still a fact, 
that asiock of 250 volts 1s quite sufficient to killa horse almost 
instantaneously 

The first model has a single overhead conductor with retuin 
by the rul», but in place of a single fishing rod collecto: o1 
trolley to take the currant fiom the overhead wire there are fixed 
on the cat two rigid bars, one at each end, which slide along 
the under surface of the wire and makea rubbing contact against 
ıt This system, devised by Dr John Hopkinson, has the 
advantage that there 1s less difficulty in maintaining contact on 
uneven roads or on curves, and that the catenaries of the sus- 
pended wire may be hung with greater dip, and therefore with 
less tension Again, the double contact obviates the frequent 
breaks and consequent sparking of a single trolley system The 
second model shows the system adopted on the City and South 
London lme, and more recently followed on the Liverpool Over- 
head line, of aconductor of channel steel, upon which collectors 
fixed to the locomotives make a sliding contact The third 
track shows an overhead system hke the first, but with an insu- 
lated return in place of return by the rails 

The characteristic feature of an electric motor 1s that it de 
livers us the mechanical power we require directly in the form 
of a couple about an axis instead of in the form of a recttlinear 
force, as 1s the case with steam, gas, or air engines, which 
must be reduced to a rotary form by connecting rod and crank 
Thus it 1s possible to sweep away all intermediate gear, and to 
arrive at once at the simplest of all forms of a traction motor, 
consisting of but one pair of wheels fixed on a single axle with 
the armature constructed directly upon it, with its magnets sus- 
pended from it and maintained in their position agaist the 
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magnetic forces acting upon them by their weight Such a | of the magnet coils If 1t were possible to use alternate current 
locomotive 1s shown ın the third model before you, So far as I lemotors fpr traction work the difhculty could at once be met by 


am aware, a locomotive of such symplicity as this has névgr been 
constructed for practical wofk, but on the City and South 
Londog line the armatures of the motors are placed directly ong 
the axles and the magnets, suspended paitly from the axles and 
partly from the frame 

The second model ıs an exact regroduction of the locomotives 
on the City and South London line, but with a different @rrange- 
ment of motors Here both armatures are nfluded in the same 
magnetic circuit, and both magnets and armatures carried on the 
frame of the locomotive and not on the axles The armatures are 
geared to the axles by diagonal connecting rods, the axle boxes 
being inclined, so that their rise and fall in the born blgcks ıs at 
right angles to the connecting rods ThasWesign, which 1s due 
to the late Mr Lange, of Messe Beyer, Pe&icock & Co, 
allows of the motor armature being placed on the floor level of 
the locomotive, and so more easily accessible 

This model will serve to Show some of the cl@aracterisfic 
features as well as some of the characteristic defects of an 
electric motor as such But in order to show these clearly I 
may refer for a moment to the general theow ofa motor, It 1s 
easily shown that in a series wound motor the couple or turning 
moment on the axle 1s a function of the current only, and 
independent of the speed and electro-motive force Again it 
follows from Ohm’s law that the current passing through the 
motor multiplied by the resistance of the magnet and armature 
coils 1s equal to the difference between the electro-motive force 
at the terminals of the motor and the electro-motive force 
which would be generated by the motor, if ıt were working at 
the same speed as a generator of electiicity, that is to say the 
difference between the electro-motive force at the terminals 
and what 1s called the ‘‘back” or ‘‘counter” electro motive 
force of the motor Hence if the terminals of the moter be 
coupled direct to the line at the moment of starting when the 
motor is still at rest, the current will be very great and its power 
entirely absorbed in the coils of the armature and magnets, 
but the turning moment will then be a maximuney The motor 
then begins to move, part of the power being spent in overcorg- 
ing frictional resistances and part in accelerating the tran A 
back electro-motive force ıs then set up, increasing as the 
speed increases, and causing the current to dimunish until finally 
a position of equilibyum ıs established, when the speed 
is such that the back electro motive force together with the 
loss of potential in the coils of the motor 1s equal to the 
potential of the line But in practice the mechanical strength of 
the motor, and the carrying power of it. coils, as well as the 
limited current available from the generators makes it necessary 
to introduce resistances m circuit with the motor to throttle the 
current and to reduce it within proper limits It 1s to this point 
I desire to draw attention, that in traction work when starting 
the motor resistances must be introduced, which, with the 
resistance of the motor itself, at the moment of starting, absorb 
the whole power of the current, reducing the efficiency of the motor 
to nil, and which continue to absorb a large percentage of the 
power, until the condition of equilibriumas established — Thists 
the great defect ın electric motors for traction work, and its 1m- 
portance can be shown very clearly by reference to the work 
done on the City and South London line There the motors 
when working with their normal current have an efficiency of 
go per cent , but the actual all-round efficiency of the locomo- 
tives as a whole is 70 per cent only, so that the loss mn starting 
1s equal to 20 percent of the whole power Of course in some 
respects the City and South London line 1s excep'ional in that a 
start 1s made every two or three minutes Various devices have 
been suggested with a view to diminishing this waste of power in 
starting an electric motor, but none entirely meet the case 
Thus if the locomotive oi car has two motors, these can be 
coupled in series at the start, and subsequently thrown into 
parallel, thereby doubling the tractive force with a given current, 
or forthe same tractive force reducing the loss of power by 
three-fourths When through the increase of speed of the motor 
the back electro-motive force balances the electro-motive force 
of the hne the speed can be increased by diminishing the 
magnetic field by reducing the effective coils on the 
magnets, but this device dues not give any assistance at the 
lower speeds, as the magnets ought to be so wound as to be 
high on the characteristic curve, or nearly saturated, with the 
normal current, and ıt ıs therefore not possible to obtain 
any increased intensity of field, by increasing the convolutions 
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mtroducing a transformer in the circuit, and placing the motor 
in its secondary The effective convolugions of tht secondary 
cireait on the transformer could then be varied añ the speed 
increases in such wise that the electro motive force of the line 
1s balanced by the back eléttro-motive force of sthe motor and 
the fall of potential due to the resistance of the motor coils, 
so avoiding all need for resistances 
The City gnd South London line has enabled experrments to be 
made on the efficiency of the railway system as a whole, taking into 
account the loss of power in the generators, on the line, and 
in the motors, and in the resistances of the locomotives The 
loss gn the line ıs about eleven per cent of the power generated, 
and the efficiency of the locomotives as a whole 1s, as I have 
shown, 70 percent , thus the electrical efficiency of the entire 
system 1s 62 per cent The trains weigh with full load of roo 
passengers @bout forty tons, and the average speed between 
stations 1s 13 Semiles per hour The cost of working, including 
all charges, during last half year was 7 I per train mile, of 
lewhich 4 7a represents the cost of production of the electric 
power, and 2 4d¢ the cost of utilising it on the locomotives It 
1s perhaps hardly a fair comparison to compare the cost of work- 
mg such a line as the South London line with the cost of steam 
traction on other lines, inasmuch as steam could not possibly’ be 
used m the tunnels, only 10’ 6” diameter, ın which this line 18 
constructed, but the comparison is not uninstructive Take the 
Mersey Railway, where the gradients and nature of the trafic 
are similar On the Mersey Ratlway the locomotives weigh 
about 70 tons, and the train, which is capable of carı ying about 
350 passengers, 150 tons According to the published returns 
of the company the cost of locomotive power 1s 14g per train 
mile, z double the cost on the South London line, but fora 
train weighing between four and five times as much but capable 
of carrying only 34 times the number of passengers, thus the 
cost of steam traction per ton mile of train 1s about half that per® 
tdh mile of train for electric traction But it ıs not on the cost 
per ton mile that the success ofa passenger line depends The 
real basis of comparison 1s the cost per passenger mile, and here 
electric traction has great advantage over steam, as the dead 
weight of the electric motor 1s small compared with the dead 
weight of steam locomotives of the same power, and with electric 
motors the trains can be split up into smaller units at but slightly 
mereased cost, so permitting a more frequent service We can- 
not expect, therefore, that electric traction with our present 
knowledge will take the place of steam traction on our trunk 
lines , but it has its proper function in the working of the under- 
ground lines now projected for London, Paris, Berlin, and 
Brussels, and other large towns, and also T think on other urban 
lines, for example, on the Liverpool Overhead Ratlway, where 
trains of large carrying capacity are not required, but a frequent 
Sei vice is essential , and finally, also on those short lines, whether 
independent or branches of the great trunk lines where water 
power is available When I undertook the construction of the 
Bessbrook line ıt was a condition that the cost of working should 
be less than the cost of working by steam, a condition which 
the first six months of woking showed to be successfully ful- 
filled When Messis Mather and Platt undertook the con- 
struction of the electric plant for the City and South London 
Ratlway, they guaranteed that the cost of traction for a service 
of 8247 miles per week as actually run should not exceed 6 3¢ 
per train mile, exclufive of the drivers’ wages Their anticipa- 
tions have been more than realised, the actual cost bemg 
5 Id per train mile only Theie are, however, other projects | 
both in America and on the continent for electric railways on 
which the special feature 1s to be an enormously high speed of 
travel, speeds of 150 and even 200 miles per hour being promised 
With a steam locomotive, involving the reciprocating motion of 
the piston and connecting rod, such speeds are probably un- 





attainable, but they may be realised in the purely rotary motion 
of an electric motor But at such high speeds as these the 
power required to overcome the air resistance 1s of special con- 
sideration Probably up to speeds of 750 miles per hour, or 
even to higher limits sull, the ordinary law of air 1esistance holds 
good, as the rate of disturbance 1s still less than the velocity of 
waves mn aur, but above these limits we leave the regtons of 
ordinary locomotion and enter rather into the field of projectiles.” 
Assuming, however, that the ordinary laws of air resistance do 
hold good, I calculate that the power required to propel an 
ordinary train 200 feet long at 200 miles per hour against the 
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resistance of air alone, apart from the frictional resistances, 
would not be less than 1700 horse power Though there 1s 
nothing to psevent the gpnstruction of electric locomotives cap- 
able of developing this or even greater power, the strength of 
the materials at present at command will set a limit to the speeds 
which may be gbtained e 


In order that the engineer may realise the imperfection of all , 


his works, ıt 1s well for him to be constrained from time to time 
to contemplate the amount of energy involved ın his final pur- 
pose compared with the, energy of the coal with whidh he starts 

Ihave endeavoured to put before you to-night the losses that 
occur and the reasons for them, in some steps of the complex 
machine which constytutes an electric railway, so in conclusion 
i will draw your attention to the ultimate efficiency of the 
machine, starting with the coal and ending with the passenger 
carried through space The diagram on the wall, starting with 
the familiar 12,000,000 foot-pounds, the energy of a pound of 
coal, shows the loss in each step, supposing it mate with the 
most econdmical appliances known to the engineer, first fh 
the boiler, then th the steam engine, generator dynamo, con- 
ductors, locomotives, ın the dead weight of the train, till finally 
we arrive at the energy expended on the passenger himself, 
which we find to be 133,000 foot-pounds, or but little more than 
I percent of the energy with which we started Itis tiue in- 
deed that transportation 13 a more economical process than 
lighting with incandescent lamps, ın which the final efficiency 1s 
about one-half percent , but whether ın lighting or in traction, 
when we consider that ninety-nine parts are now wasted for one 
part saved, we may realise that the future has greater possibilties 
than anything accomplished ın the past 





HAIL STORMS * 


SOME recent thunder and hail storms were so violent that they 
call for more than a passing notice, not only on account of 

their severity, but also because they are well marked phenomena 
in our weather The district in which they were most severe 15 
that around Narrabri, and the weather map for the day indicated 
this district as one in which storms would probably manifest great 
intensity The places from which the best accounts have reached 
me are Narrabri, Avondale, thirty miles due north of Narra- 
bri, and Tulcumbah, fifty seven mules south-east of Narrabri 

The Sydney weather chart atoa m on October 13, the day 
of these storms, shows us that there was but httle difference in 
pressure all over Australia To the west of the overland tele- 
graph lne ıt was slightly higher, over western New South Wales 
and Queensland lower, and higher again over the East Coast, 
in which the isobars clearly outline the area of relatively low 
pressure, and the kinks in them indicate disturbed conditions, 
local short lived storms, and before the day was over the infer- 
ence from the state of pressure was fully justified, for storms of 
extreme violence occurred over the area, sfbrms which swept down 
great forest trees two and three feet in diameter What this 
means m wind velocity I am unable to say, the trees are eucalypts, 
and therefore the wood 1s hard and very strong, but they were 
treated as if they were reeds, and then strength was as nothing 
compared with the force of the wind 

These storms are common enough, but owing to the sparse 
population they seldom pass over towns or dwellings In this 
instance such has been the case, and in the future as population 
increases similar cases must tncrease ın numbe1, for the storms 
are abundant, indeed these storms form a well-marked feature of 
our summer weather As arule they are disconnected, and the 
most violent part of the wind covers but two hundred or three 
hundred yards wide, and travels along with great rapidity, leav- 
ing a narrow line of destruction in its wake 

On the day in question heavy storms were reported at Good- 
ooga, Armidale, two hundred and forty miles south-east of 
Goodooga, and at Grafton one hundred miles north-east of Armi- 
dale Storms which seem to have been quite disconnected, for 
the earliest tıme was at Grafton, and as a rule they come from 
the west , these are spoken of as severe storms, but were evidently 
not specially remarkable, nothing to compare with those in the 
Narrabri district to which I wish to direct your attention Up- 
fortunately, data for determmung the rate of progress 1s not avall- 
able, although that as to the intensity of the storms 1s abundant 
lmay mention that three days before these storms, that 1s on 


1 Read by H C Russell, F R S before the Royal Society of N S Wales, 
November 2, 1892 
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October 10, a similas storm passed over from Whilcannia to 
i Sydney, ga dætamce of four hundred and eighty miles, at the 
. Tate ofdifty-five miles per how , and I have before traced one 
over the same part of the colony, the rate being fifty-seven miles 
her hour, but we have not traced a sufficient number to deter- 
mine an average rate 

As to the velocity of the wind along the line of damage 1m 
these storms, we have no acteal anemometer results, so far we 
hava noľ had one which passed over one of the anemometers, 
but judging from the damage done to large and sold trees, 
two and even three feet in diameter, it cannot I think be 
less eae one hungred and forty or one gundsed and fifty miles 
per hour 
' ‘We may now*turn,to the storms in the Narrabri district The 
storm reached NarrabrPat 6 15pm, and the postmaster reports. 
that the storm which approached Narrabri from north-west was 
accompained by thunder and hghtning, but no hail The wind, 
Hee lia seems to have been of hurricane violence, trees two feet 
in diameter Were torn up by the roots, limbs twelve inches through 
wee snapped off short, a brick factory completely ruined, 
roofs, sign boards, and everything that the wind could move 
went flying , in the language of the local newspaper, ‘‘ sub- 
stantial orick buildings came tumble ın all directions, the 











Photograph of iron perforated by hail 


air was full of iron tubs, galvanised iron, and tins of every 
deseription ” 

In the district south of Narrabri the storm was even more 
severe At Tulcumbah Station, fifty-seven miles south-east from 
Narrabri, at 8 pm on October 13, a violent thunder and hail 
storm broke over the homestead It lasted half an hour, and 
Mr A D Gniffiths, my informant and manager of the station, 
says, ‘‘I measured some of the hailstones, six and a half inches. 
in circumference , this was fifteen or twenty minutes after the 
storm, and I think I did not get the largest Next mormng 1 
found that nineteen sheep had been killed by the hail, also birds, 
kangaroo-rats, and other animals were found lying dead ın all 
directions All the windows exposed to the storm were broken, 
and the galvanised iron roofing 1s dented from end to end, and 
many sheets cut through ın several cases the hailstones went 
through the tron, 1n one sheet I found thirty holes, and in another 
more than sixty The bark of the trees m the storm track was all 
battered by the hail, and the fences and buildings bore traces of 
the impact of these great lumps of ice The stones were gener- 
ally tuiangular or conoidal in form, many having an uneven sur- 
face, which looked asif it had been formed from frozen drops of 
water collected into masses, others had an opaque snow-hke 
centre, perhaps the majority were like this, the remainder being 
like clear ice It was only the larger stones that were irregular 
as described, the smaller ones were generally rounded ” 

At Avondale, thirty miles north of Narrabri, my informant, 
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Mr S J Dickson, says, ‘From the gthéo the 13th of October, 
the weather was unusually oppressive with threatening storms, 
and on the evening of the 13thg heavy storm was seen to bework- 
ing up from the west accompanied by incessant lightning of every 
description, and about 8 pm it broke over the homestead ın all® 
its fury, the wind was from south-west and of tefrific force, and 
the rain and hail were very severe The hailstones were as large 
as hen-eggs, and in some of the paddocks, one particylarly, it 
pounded the herbage completely out, so that pot a vestige ef it 
was left, although before the storm came on,it was from six to 
twelve inches high, and in other places strong variegated thistles 
three to four feet laugh were beaten down ‘Trees some two feet 
thick, that the wind could not tear up by the roots, were snapped 
off short as 1f made of matchwood Inthestorrfi the heul killed 
birds innumerable, and even domestic fowls roostyng on the trees 
were killed by it, and after the stofm a large snake was found 
cut into two pieces by the hail, so at least ıt appeared On the 
open plain the hail lard four tg six inches deep, and the whole 
country looked as if a heavy snowstorm had passed ov@r it Trees 
in the track of the hail were completely denuded of leaves, and the 
bark knocked off tree trunksand limbs The storm wind carrted 
away outstations, unroofed the hayshed, darftaged the woolshed, 
and carried away two sides of the house-verandah, and the sheets 
of tron from tt were found nearly half a mile (30 chains) away to 
thenorth east, round wall plates in the hayshed six to eight inches 
thick were broken to pieces, and the iron roofing on all the build- 
ings was battered by the hail as 1f some one had pounded ıt with 
a hammer all over Thestorm track was only a mile to a mile 
and a half wide, at least the hail part Between 7and 8pm, 
as the storm came up, there seemed to be a white bow in the 
sky, hike a white :ainbow stretching from north tosouth I 
have seen heavy storms before, but I never wish to see another 
hke this The shearers were completely terrified, and all say 
that they have never experienced a storm like ıt, in faet, it 
beggars description and can hardly be realised Tt was an 
experience that we shall remember as long as we live ” 

North of Narrabn, and especially between Narrabri and 
Avondale, the storms were very severe Midway between these 
places and at Terry-hi-hi and Berngal Creek the wind worked 
great destruction in the forest How violent it was may be 
gathered from the fact that great trees twelve feet ın circum- 
ference at three feet from the ground, were snapped off short 
ten feet above the gcouad, or entirely stripped of their limbs 





SCIENTIFIC SERIAL. 


American Meteor ological You nal, March —Exploration of 
the free air, by Prof M W Harrington The author considers 
that the conclusions to be drawn from weather maps are nearly 
exhausted, and that the reason of the imperfection of meteoro- 
logy 1s the want of knowledge of what 1s going on in the free 
air Mountain observations give most important results, but 
they are still surface observations We know what goes on at 
the base of a cyclone, but not what occurs at the top Theories 
are deduced from cloud observations, but we lack actual know 
ledge of what 1s going on above, and the only means available 
at present 1s systematic balloon observations Prof Harrington 
thinks that such observations should be provided for by funds 
from private sources —The general winds of the Atlantic Ocean, 
by Prof W M Davis ‘The basis of this discussion 1s the 
t“ Sailing Directory of the Atlantic Ocean,” published by the 
Deutsche Seewarte, and especially two generalised wind charts 
contained in the atlas accompanying that work The author classi- 
fies the winds as planetary (due to the earth’s rotation and the 
mfluence of the sun), terrestrial (the annual migration of the 
wind belts north and south, and the seasonal variations of 
velocity and direction), includmg the interruptions of continents 
and mountain ranges ~The coloms of cloudy condensation, by 
Prof C Barus The author considers the problems connected 
with the condensation of water from morst ar, and reviews the 
labours of Mr Aitken and Mr Bidwell with reference to the 
particles of an opaque steam-yjet He also gives a minute de- 
scription of the apparatus employed in his own investigations 





SOCIETIES AND ACADEMIES 
LONDON 
Physical Society, March 24 —Prof A W Rucker, F R.S ; 
President, in the chair —Several excellent photographs of flying 
bullets and of the air waves produced by vibrating hammers, 
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were exhibited, the originals of which had been taken by Prof 
"Mach —eA paper on the differential equation of electric flow was 
read by Mr T H Blakesley The object of the, paper 1s to 
show that the ordinary mathematical €xpressions for electric 
flow fail to explain all known facts, and to pomt out that in 
order to interpret these facts certain properties of matter not 
usually recognised must be admitted The subject 1s treated 
both algebraically and geometrically, in the latter case the 
magnitudes being represented by the projections of the sides of ° 
a triangle rayolving in its own plane ona fixed linein that plane 
Taking the ordinary differential equatfon for a simple circuit 


having resistance and self-induction, viz , V - Ly = RC, it 1s 


shown that this takes no account of any energy except that 
spent in heating the conductor, and that where radiation into 
space 1s concerned, it 18 necessary to intrOduce another term AC, 
where A is a quantity of the nature of resistance It 1s further 
pSinted out That if work be done ofttside the cireuit, the line 
witch geometr?cally represents the induced E,M F *cannot be 
perpendicular to that indicating the current®and ‘‘ effective” 
PE MaF , the latter term being defined to mean the value of the 
quantity which is numerically equal to the product of the curent 
into the resistance A magnetic phase lag must therefore exist 
The author also shows that a magnetic field 1gduced m phase 
with the magnetic induction would not result in a loss of energy, 
and no hysteresis could exist Under the same circumstances 
there could be no radiation of energy from an alternating 
magnet A Leyden jar discharging through a circutt having 
self-induction 1s next considered Taking the ordinary premises, 
1t is shown that no provision 1s there made for energy radiated 
into space, and that magnetic lag is necessary for the existence 





of such phenomena The differential equations for the variables 
in condenser discharges according to ordinary assumptions are 
shown to be of the same form, and the variables can be repre- 
sented by the projection of the sides of a triangle which 1 
simultaneously undergoing uniform rotation and linear logar- 
ithmic shrinking The rate of shiinking 1s the same as that of 
the radius vector of an equiangular spiral of characteristic angle 6, 


where cosg = L 2° K, L, and R representing capacity, 


self-induction, and resistance respectively The equations and 
their consequences are considered at some length, and several 
important properties brought out To allow foi radiated energy, 
R must be virtually increased from R to R+A, and the total 
energy 1s divided between the circuit and the field ın the ratio of 
Rtoa If, therefore, the circumstances be such that A 1s large 
compared with R, say by having high fiequency, the heating of 
the circuit may only be a small part of the total energy In 
this direction the author thinks the true explanation of some of 
Tesla’s experiments is to be found, the energy being expended 
chiefly in radiation and not in current through the experimenter's ‘ 
body Prof Perry thoyght the C?R term would not represent 
the heating of the wire when the oscillations were rapid, owing 
to the distribution of current not being uniform over the 
section of the conductor Maxwell had shown that certam 
throttlng terms had to be considered In condenser 
discharges the complete equation would have many terms 
Prof O J Lodge said the best definition of R in such case 
was that derived from Joule’s law rather than that of Ohms 
Frequency was very important in the radiation of energy, but 
even at ordinary frequencies of alternators some energy was 
radiated Referring to Tesla’s experiments, he sard the reason 
why no serious consequences followed, was that there was not 
much energy behind them High frequency might be instru- 
mental ın preventing injury, but this he thought remained to be 
proved Dr Sumpner pointed out that losses other than C?R 
(R being the ordinary resistance of the conductor) had to be 
taken into account In some cases, such as transformers on 
open circuit, the effective resistance might be 1000 times that 
of the coil To discuss completely the problem taken up by 
Mr Blakesley, it would be necessary to take account of non- 
uniform distribution of cuirent, both across and along the 
conductor, as well as the character of the magnetic and electiic 
fields surrounding the circat Mr Swinburne thought there 
was a tendency to over-estimate the rate of high-frequency 
currents, for unless the coils of transformeis were as~umed 
geometrically coincident, calculations were difficult Errors ôi 
hundreds per cent were quite possible In Tesla’s experiments 
no great power was involved, foi the transformer could nol 
give out any large power Mr Blakesley, in reply, said the 
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term R was such that C?R represented the whole waste loss in 
the conductor, whilst A included everything wasted ouftide the 
conductor ~sA paper on the viscosity of liquids, by Prof J 
Perry, F R S , assisted by J Graham and C W Heath, was 
read by Prof Perry The viscosity was tested by suspending 
a hollow cylinder within an angular trough conta:ming the 
liquid, and measuring the torque exerted on the cylinder when 
the trough rotated at various speeds about its axıs In the 
paper the equation of motion under the conditions of the ex- 
periment ıs discussed, the error introduced by asfumuing that 
the liquid moves in plarfe layers being shown to be about o § 
per cent By measuring the viscous torques exerted with dif- 
ferent depths of liquid in the trough, the correction for the edge 
of the suspended cyfinder was found to beo8cm On Biot- 
ting the results obtained with sperm oil at different temperatures 
and constant speed, a’ discontinuity was noticed about 40°. 
For a speed of nine revolutions a minute the viscogty (u) could 
be very approximately cafculated from the formula u = 2 86 
(8 — 4 2)"%*8 below 40°C and p = 21 67 (0 — #2) —} 49 above 
40°C , 8 being tħe temperature Experiments on the change 
of density of sperm oil with temperature, made by Mr J, B 
Knight, indicated a minimum density about 40° Subsequent 
experiments with othe: samples had not confirmed these ob- 
seryations Thg paper contains several tables of the results 
obtained in various experiments. Those performed at constant 
temperatures show that for slow speeds the torque is strictly 
proportional to speed, but afterwards increases more rapidly, 
probably owing to the critical speed having been exceeded 
After concluding the paper Prof Perry read a letter he had 
received from Prof Osborne Reynolds on the subject, who 
doubted whether the true critical velocities had been reached 
inthe experiments In the particular arrangement employed, 
he would expect no critical veloctty in the outer ring of liquid, 
whilst in the inner ring the motion would be unstable fiom the 
erst Mr Rogers pointed out that experiments which corro- 
borated those of Prof Perry had been madeby M Couette agd 
published m Azz de Chun et de Phys [6] xxi 


Geological Society, March 22 —-W H Hudleston, F RS, 
President, ın the char —The following communications were 
read -~On the jaw of a new carnivorous dinosaur from the 
Oxford clay of Peterborough, by R Lydekker The author 
describes a fragment of the left side of a lower jaw of a carni- 
vorous dinosaur from the Oxford clay of Peterborough, in- 
dicating a new genus and species, which he names Sarcolestes 
Leeds: Some remarks were made on this paper by the Presi- 
dent and Prof Seeley --On a mammalian incisor from the 
Wealden of Hastings, by R Lydehker In this paper a small 
rodent-like tooth from the Wealden of Hastings, belonging to 
Sir John Evans, K C B, ıs desciibed It 1s probably the front 
tooth of one of the mammalian genera found in the Purbeck 
Beds, as may be gathered from American specumens The read- 
ing of this paper was followed by a sliscussion, ın which the 
President, Sir fohn Evans, Mr C Dawson, Mr Oldfield 
Thomas, Dr Forsyth-Major, Dr H Woodward, and the author 
took part —On an intrusion of Muscovite-biotite-gneiss in the 
south eastern Highlands, and its accompanying thermo-metamor- 
phism, by George Barrow, of the Geological Survey (Com- 
municated by permission of the Director-General of the 
Geological Survey ) The area to which this paper refers les 
in the north-eastern part of Forfarshire, and 1s dramed by the 
two Esks The author first describes the distitbution, mode of 
occurrence, and petrological characters of the intrusive masses 
In the north-western portion of the area the intrusive rock 1s 
always a gneiss, and occurs in thin tongues which permeate the 
sturounding rocks Towards the south-east these tongues 
amalgamate and form large masses, in which the foliation 1s 
tess marked Moreover, in this direction the large masses are 
often fringed with pegmatite, especially on their southern and 
eastern edges Where the rock is a gneiss, 1t 1s composed of 
oligoclase, muscovite, biotite, and quartz, but contains no 
microclne As the gneissose character becomes less marked, 
the oligoclase diminishes in amount, and mticrocline begins to 
appear, especially towards the margins of the masses In the 
most south-easterly of these microcline 1s greatly ın excess of 
oligoclase The differences in structure and composition of these 
emasses are believed by the author to be due to the straining off 
„of the crystals of earher consolidation during intrusion under 
great pressure The still liquid potash-bearing portion of the 
magma was squeezed out and forced into every plane of weak- 
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ness in the surroundthg rocks, and that portion of it which 
contained th@ highest percentage of potash finally consolidated 
as pegfnatite Special attenti8n æ directed to the distribution 
of pepmatite This rock is widely distributed in the Southern 
Highlands, ang cuts across every known system of folding It 
1s Consequently newer than any member of the metamorphic 
series [he surrounding metamorphic schists are next dealt 
with ghese are remarkabf& for their highly crystalline con- 
ditien, and also on account of the presence of many minerals 
known to occur 1@ regions where thermo-metamorphism has 
taken place The characters of the more important minerals 
are described inédetat] The rocks of the*metamphoric area 
become less and less crystalline as they are followed towards the 
Highlantl border T hree zones, characterised respectively by 
the minerals aillimanite, cyanite, and staurolite, have been 
roughly mapped The more important rocks found in these 
zones are described in detail, and evidence 1s given to show that 
the boundaries between the zoges do not ın all cases comeide 
with the strike of the rocks Thus, a thin bed of quartzite, 
which retains 1ts character m consequence of the simplicity of 
its chemical composition, may be followed through all the 
zones , whereas the bed adjacent to it 1s in the outer zone a 
staurolite-schist, in the intermediate zone a cyanite gneiss, and 
near the contact with the igneous rock a coarse sillimanite-gneiss 
Evidence 1s given to show that the original rocks formed a sedi 
mentary series The phenomena aie compared with those of 
other areas where thermo-metamorphism has taken place, and 
the concluston is reached that the differences are of degree rather 
than of £zxd The special features of the area in question are 
attributed to the depth at which the change was produced ‘Lhe 
paper 1s illustrated by a map of the district and a table of original 
analyses This paper gave rise to a discusston, in which the 
president, Prof Judd, Mr. Rutley, General McMahon, Di 
Hicks, Mr Marr, Dr Du Riche Preller, Mr Teall, and the 
author took part 


Zoological Society, March 28--Sr W H Flowas, 
KCB, LLO, FRS, President, in the chair —A report 
was read, drawn up by Mi A Thomson, the Society's head- 
keeper, on the sects bred ın the insect-house during the past 
season —A communication was 1ead from Mr Herbert Druce, 
giving an account of some new species of Lepidoptera Heterocera, 
chiefly from Central and South Ameriaa —Mr F E Beddard, 
F RS, read a paper on the brain of the African elephant The 
author gave reasons for disagreeing with some of the conclusions 
of Dr Krueg, but confirmed others The outline 1s more like 
that of the carnivorous than the ungulate bram, but the principal 
furrows appear to be arranged on a plan characteristic of the 
elephanude —Mr W T Blanford showed that the various 
names hitherto employed in systematic works for the bird called 
by Jerdon the Himalayan cuckoo (Cuculus himalayanus, 
C strtatus,and C tutes medius) belonged to othe: species He 
also gave reasons for not adopting S Muller's C canorozdes, 
and accepted the term C saturatus, Hodgson, as the correct 
scientific name --A communication was read from Mr F M 
Woodward, entitled ‘Further observations on the genitalia of 
British earthworms” This paper chiefly dealt with supple- 
mentary gonads which were found to be much more common 
than had been supposed, ın one specimen an hermaphrodite 
gland was discovered in addition to testes and ovaries 


Entomological Society, March 29 —Henry John Elwes, 
President, in the chair —Mr G C Champion exhibited a hving 
specimen of a luminous species of Py ophkorus, which had been 
found an an orchid house in Dorking It was supposed to have 
emerged from the roots of a species of Catéleya from Colombia 
—Mr A H Jones exhibited living full grown larve of 
Charaxes jasius, found by Mr. Frederic Raine, at Hyeres, 
feeding on Arbutus unedo —Surgeon-Captam Manders exhi- 
bited a seres of Lycana theophi astus from Rawal Pindi, show- 
ing climatal variations, the rainy-season form being of darker 
coloration, and larger than that occurring in the dry season 
The ground colour of the former on the under surface was 
markedly white with deep black striæ, in the latter form the 
ground colour was distinctly reddish, and the marking reduced 
to reddish Ines He said that the latter form had been de- 
scribed as Z aeratus —Mr S G C Russell exhibited a beau- 
tful variety of A gynnes selene, taken near Fleet, Hants , two 
varieties of 4 selene from Abbot’s Wood, Susser, typical 
specimens of 4 selene and A euphsosyne for compaiison , and 
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a remarkable variety of Prerzs nape from Woking —Mr C. J 
Gahan exhibited a microstopic preparafion gf the antenna of 
the larva of a beetle (Per ostechys), for the purpose dY gemon- 
strating the sensory nature ofthe so-called “appendix” of the 
antenna Since he wrote a note descriping this structure, a 
short time ago, he found that Prof Beauregaed had already 
suggested its sensory character, and was inclined to believe that 
it was an auditory organ —Mr, H, Goss exhibited a specimen 
of Trogus lapidator, Grav , believed to have been bre@ from a 
larva of Papzle machaon, taken in Norfolk *by Major General 
Carden Mi Goss stated that he sent the specimen to the 
Rev T A Marshall, who said it was a well-known parasite of 
P machaon on th®Corftinent, but not proved to exist in the 
Umited Kingdom —Mr F Merrifield said he knew this para- 
site, and had bred several specimens ®f ıt from pupæ of 
P machaon received from Spaing—Colonel SWinhoe read a 
paper, entitled ‘‘ The Lepidoptera of the Khasia Hills Part I ” 
A long and interesting discussion ensued, in which Mr Elwes, 
Mr Hampson, Colonel Swinlt~e and others took epart —Mr 
W = Bartlett-Calvert communicated a paper entitled “New 
Chihan Lepidoptera ”—Mr W Shipp communicated a 
paper entitled “On a New Species of the Genus Phalacro- 
grathus* 
PARIS 

Academy of Sciences, Aprl 4—M Læwy ın the 
chair —On the construction of the chart of the heavens, 
numerical application of the method of attaching neigh- 
bouring negatives, by M Maurice Loewy —Remarks on M 
Joubin’s note relating to the measurement of large differences 
of phase in white hght, by M A Cornu —On the approximate 
representation of experimental functions between given limits, 
by M Vallier —On the benzeneazocyanacetic ethers and their 
analogues, by MM A Haller and E Brancovici —Measure- 
ment of the parallel of 47° 30’ in Russia, by M Venukoff 
The parallel was measured from the meridian of Kichinev, near 
the Roumanian frontie, to that of Astrakhan, on the Lower 
Volga, the difference of longitude being 19° 11’ 55” 11 The 
measurements gave 1,446,462m for the length ef the arc, or 
75,330m per degree of longitude But this mean value is net 
everywhere attained Between Rostov-on-the-Don and Sarepta 
the geodetic arc exceeds the astronomical one by 15” 26, whilst 
between Sarepta and Astrakhan the astronomical arc is the 
larger by 9” 82 This deviation shows a remarkable agree- 
ment with that obtained in the measurement of the §2nd 
parallel and indicates that the plains of Eastern Russia are 
formed according to the same geometrical law over a vast area 
A comparison of the results for the two arcs, with reference tothe 
length of the meridian measured from the North Cape to Dorpat 
and the Lower Danube, indicates a polar depression of 1 1n 299 65, 
which agrees closely with that found by Bessel for Germany in 
1841 (1 in 299 26), but differs from that of Clarke (1 ın 293 46) — 
Condensation experiments of the acetyleyanacetic acids with the 
phenols, by M A Held —Synthesis of erythrite, by M G 
Griner —Action of temperature upon the rotatory power of 
hquids, by M A Aignan Reasoning from the fact that the 
oxide of isobutylamyl presents a rotatory power which changes 
us sign at -30°, M Colson has concluded that “chemical 
constitution does not appear to be the preponderating factor in 
the value or the sign of the rotatory power” But the fact 
referred to can be explained as the effect of the mixture of a 
negative and a positive rotating substance respectively A 
mixture of essence of terebenthine (left-handed) and camphor 
(right-handed) was dissolved ın benzene, and observed through 
the 20 cm tube of the polarimeter in different kinds of light 
This mixture changed from negative to positive at a temperature 
between 61° and 73°C. for red light, between 13° and 33°C for 
yellow light, and was positive for all the temperatures for green 
hight, the angle of rotation being 2° 24’ at 13°, and 6° 43! at 
909 C. To explain M Colson’s observation, ıt is not even 
necessary to assume that the oxide contains two substances of 
rotatory powers of different signs It suffices to admit, as has 
been done ın the case of solutions of tartaric acid, that the 
molecules of 1sobutylamyl are susceptible of polymerisation in 
the liquid state, so that the sign of the rotatory power character- 
ising the molecule of the substance 1s that observed at the higher 
temperatures —Neolithic village of the Roche-au-Diable, near 
Tesniéres, canton of Lorez-le Bocage (Seine et-Marne), by M. 
Armand Viré In the course of excavations in the valley of 
Lunain a village was discovered of a type not met with up to 
now 
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touching each other, and arranged ın a line nearly east and 
west, fosming a very regular street At the end wasa sort of 
square enclosure of stone, measuring about 2 5 by 3m, witha 
door towards the south Inside it presented a cirfylar cavity, 
30 cm in diameter and 20cm deep, which still appeared to 
contain ashes, and whose clay walls were baked to a depth of 
about 4cm Similar hearths fave been found among the Kabyles 
of Algiers Near this structure was another, of circular form, 
built of rough blocks of limestone and sandstone, with a tri- 
angular dogr built of two enormous blocks of sandstone, joining 
at the top, and leaving a space of Socm atthe bottom This 
hut also showed traces of cooking operations + A httle further 
on came a series of seven similar huts, followed by two larger 
ones, without hearths, and finally two more hike the first. The 
total length of the village was 114m All the masonry consisted 
of blocks of limestone or sandstone, cemented with clay A 
large number ofstone and flintimplements was found, including 
hglf a dozen sandstone hatchets, polished or prepared for 
pqishing Tie village is, curiously enough, situated at the very 
bottom of the valley . 
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THE NEW UNIVERSIDY FOR LONDON 


. HE long procession of witnesses which for months 
past has been defiling before the “ Greshap Univer- 
sity Commission” has%&t length come to an end The 
Commissioners are now, we suppose, engaged ın con- 
structing a scheme for the constitution of the Universiy 
Their manner of performing the first portion of their task 
has been open to criticism More may be heard here- 
after of the extraordinary refusal to furnish theywitnesses 
with copies of their own evidence, and pf the stiff 
more remarkable fact that, though the majority were 
denied copies of what they themselves had said, exeep- 
tions were made in the case of certain favoured persons 
who were allowed to see and to contradict the evidence 
of others 2 
While the Commission has been sitting several 
schemes for the constitution of the new University have 
been proposed In spite of certain important differences 
there is one most important point on which they are 
generally maccord It 1s not too much to say that— 
with no more exceptions than are necessary to prove the 
rule—every one interested in the future development of 
the higher education in London agrees that there should 
be but one university in the metropolis, and that ıt should 
not (as was proposed in the discredited Gresham scheme) 
be a loose federation of competing colleges It cannot 
be too strongly urged that the object of a university ts the 
promotion and the diffusion of learning, not the ag- 
grandisement of educational institutions Every student 
in London who can pass the prescribed examinations 
can at present obtain a degree No change in existing 
arrangements need be made unless it can be shown by 
some other method students could be attractedin greater 
numbers, or could be turned out at the end of their 
university careers with a greater mastery of the branches 
of knowledge which they have studied These ends will 
not be attained by giving to the éxisting colleges the 
night to agree among themselves as to the conditions on 
which degrees are to be bestowed, and leaving the existing 
university as a rival whom they will immediately be 
tempted to undersell -If public money were bestowed on 
such a university ıt would merely be scrambled for by 
the constituent colleges, and would be spent in a rivalry 
in which the minimum advantage to learning would be 
produced by the maximum waste of funds 
If London 1s to have a University worthy of the name, 


| 
1 





uf Parliament, the City Companies, and the London 
* County Council are to provide it with the means abso- 
lutely necessary for its proper equipment, the University 
must be endowed with powers which will enable it to 
fashion the Colleges to meet the needs of London It 
must be freed from, not fettered and hampered by, the 
necessity of maintaiming in precisely their present 
form arrangements which are themselves in lajge 
«measure the result of the religious animasities of fifty | 
- years ago 
But while this fundamental fact must in every way be 
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insisted on, 1t would, of course, be absurd to attempt to 
tompel the governing bodies of existing institutions to 
surrendtr all their rights off hand, or to treat as hostile 
men who have been doing their best for the public good 
amid great diffftulties and with too little public sympathy 
We cannot, therefore, but hope that the Commission 
may regpmmend, and thé Colleges’ accept, some such 
planas that reeently proposed by the Professonal 
Association 

In this scheme a praiseworthy attgmpteaas been made 
to combine a rigid insistance on the conditions necessary 
for the future success ef the University, with a due regard 
for the susceptibilities of the Colleges out of which ıt 
will in part be constituted It 1s proposed that the 
*Go¥erningeBody shall consise of the Chancellor and 
the Vice-Chancellor, and twenty-five Professors (each of 


whom shall be elected arinually by the Professors of a 


definite group of cognate subjects), together with fourteen 
members nominated by the Crown, four members nomi- 
nated by its Corporation and the London County 
Council, three representatives of Convocation, and four 
members, not being teachers in the University nomi- 
nated by the Governing Body itself 

The last provision would enable the Court—as the 
Governing Body is called—to give temporary or permanent 
representation to public or semi-public bodies which 1t 
might be desirable to attach to the University It ıs also 
proposed that the arrangements between the University 
and the existing colleges shall be negociated by a 
Statutory Commussion with very wide powers, subject 
alWays to the condition that every Professor of the 
University, wherever he may teach, shall be appointed 
and paid by the Univeisity To this Commission 18 en- 
trusted the task of selecting in tke first instance the 
fourteen members of the Court, whose successors will be 
nominated by the Crown The choice is to be made 
“from among the existing members of the Senate of the 
University of London, and from members of the 
governing bodies of those colleges which may be incor- 
porated, in such proportion as may seem advisable to the 
Commission, having regard to the importance of the 
vested interests involved, and to the magnitude of the 
educational resources which may be placed by each at 
the disposal of the new University These initial ap- 
pointments are to last for ten years, and at the end of ten 
years, or in the event of vacancy ‘through death or 
resignation, the appointments are to be made by the 
Crown” Subject to the general control of the Court the 
Professors of the University are to have charge of all 
purely educational matters 

The colleges named as those which it ıs desirable 
to bring into connection with the University are (in 
alphabetical order) Bedford College, the Central Insti- 
tution of the City and Guilds Institute, Gresham College, 
King’s College, the Medical Schools, the Royal College 
of Science, and University College, while there are other 
institutions, especially those giving instruction in Fine 
Arts and in Law, with which ıt may be possible for the 
University to establish relations It 1s also proposed 
that the University should have the power to appoint or 
to recognise teachers giving instruction of a more or less 
academic character at institutions or colleges, the objects 
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or the standing of which fender complete incorporation of fhe book 1s made, however, it 1s impossible not to be 
with the University undesiralfle, and, to, institute struck with a certain mequalty of treatment on the part 
“ University Extension” lactures, always, howewer, sub- | of the editor and as we sincerely hope this excellen 
ject to the condition that the teaching functions of the book may reach a second edition, it may be well to cal 


University are to be confined to the metropolitan area 
The examinations of the existing University of London 
would of course be carried en, so that in this part of its 
work the University would maintain ys connection with 
all parts of the kingdom, and indeedeof the empue 

In all these points the suggestions af the Association 
appear to us to be eminently practical Itas hopeless to 
expect a solut'on of the problem tp which ever} one will 
agree The first desideratur 1s to secur the establish- 
ment of a new non-fedeial teaching University, and then 
‘to give a statutory comnyssion the power tg make date 
gains with the existing colleges, which must either assent 
to reasonable terms o1 be left outside the University 
altogether If any Governing Body “consents to a close 
‘incorporation with the University it will secure repre- 
sentation on the Court both from among its lay membeis 
and its Professors When the University 1s fairly started 
the Crown will select persons who are or are not connected 
with the Colleges as may seem desnable The Medical 
Schools will be free to make terms with the Statutory 
Commission or to remain independent as they please 
Of course the Commission ought to be as strong as pos- 
sible, and much will depend on it, but with the suggested 
constitution 1t would be impossible to make the University 
a federation It would be independent of and superior 
to the Colleges It would be powerful and important 
enough to bulk large even in London, and to attmact 
help both from the State and the Municipality 





6 
COMPARATIVE GEOLOGY 


Text Book of Comparative Geology By E Kayser, 
Ph.D , Professor of Geology in the University of Mar- 
bug Translated and edited by Philip Lake, MA, 
F GS, late Harkness Scholar in the University of 
Cambridge With 596 Illustrations (73 plates and 70 
figures in the text) (London Swan Sonnenschein 
New York Macmillan and Co, 1893) 


MONG wo1ks dealing with stratigraphical or his- 
a torical geology, Dr E Kayser’s “Lehrbuch der 
geologischen Formationskunde” holds a deservedly high 
place The account given in this work of the several 
geological systems, as displayed in Germany, 1s very full 
and complete , and the comparisons of the German strata 
with their equivalents in other parts of Europe are for 
the most part judicious and accurate A very stiking 
and admirable feature of the book 1s its wealth of illus- 
tration, carefully selected specimens of the character- 
istic fossils of the several fo1mations, are figured in such 
a way as to be clearly recognisable, and there ıs probably 
no text-book of the kind in which the number of forms 
thus represented ıs anything like so great 
We cannot but think that Mr Lake has rendered a 
great service to geological students ın this country by 
translating Dr Kayser’s admurable text-book , and for the 
general manner in which he has performed his task we 
have nothing but praise When a detailed examination 
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attention to points in which it 1s certainly susceptible o: 
improvement . : 

There are two ways in which a teacher: of geology in 
any particular countiy may advantageously introduce his 
students*to the comparative study of the several forma 
tions Hemay,in the first instance, describe the fot- 
mation as displayed ın an area where his students can make 
dfrect acquaintance with it, and then proceed to potni 
out the resemblances and differences presented by the 
various foreign equivalents of the formation , and there 1: 

*certainly*much to be said in favour of thus making geology 
* begin at Bome ” But, inasmuch as the several systems 
of strata are very unequally developed in different areas 
there 1s often a very obvious advantage in foliowing a 
different plan If the district in which the mosi 
perfect exhibition of a svstem of strata can be studied 
be selected as the ye, and all othe: areas be directly 
compared with this typical representation of the system, 
1t 1s evident that a more satisfactory account of a forma- 
tion can thus be given in a limited space than 1s possible 
by the other method 

Now as regards the Palaozoic formations, we think 
that Mr Lake has been very happy in the methods he 
has adopted In the case of the Cambuiian, Ordoviciaa, 
Silurian, and Carboniferous systems, he has commenced 
with an account of their development in the British 
Islands The Devonian and Permian aie, however, 
differently dealt with, the type of the first being sought 
in the Efel and of the second in Central Germany 
Nothing could be better for the purpose aimed at thar 
this blending of the two different methods of treatment 
to which we have referred 

In his preface the autho: acknowledges the assistance 
received from Mr Marr and Prof Lebour in preparing 
the account of the Paleozoic iocks , and every one must 
be satisfied with the general accuracy and fulness of treat- 
ment of the British strata and their equivalents, so far as 
the great Paleeozoic*systems are concerned 

The most serious criticism which we have to offer with 
respect to thts earlier portion of the work is as regards 
the limits adopte d for the Cambrian Mr Lake divides 
this system into thiee portions, characterised by the 
Olenellus, the Paradoxtdes, and the Olenus fauna re- 
spectively, henevertheless takes away from the Cambrian 
the Tremadoc beds, ın which Olenus 1s so abundant, and 
makes them the baseof the Ordovician We think that, 
in a work intended for English students, it would have 
been better to have followed the practice which has 
hitherto prevailed in this country, and to have included 
the Tremadoc ın the Cambrian, giving a reference to Dr 
Kayser’s views ın a footnote j 

We also find in the preface an admission that ‘‘addı- 
tions are most numerous ın the first half of the work, 
while in the latter half the greatness of the subject and 
the limits of space have made themselves more severely 
felt” In the account of the Jurassic and Cretaceous 
strata there are not a few important facts with respect ta 
the British representatives of those systems that are 
altozethe: omitted , while there 1s, we think, a dispropor 
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tionate amount of space given to some foreign equi alents 
It ıs when we come to the Tertiary stiata, however that 
we are most painfully gnpressed by the inadequacy of the 
treatment of some very essential matters The British 
Eocenes have about half a page gevoted to them, there 
is no mention of the Hampshire Basin as distinct from 
thatof London, and the table of strata guven 1s neither 
that of one basin nor the other, but an awkward gombina- 
tion of beds from both® The English Oligocene ıs dis- 
missed in about a dozen lines, and no mention ıs made of 
the rich and varied*maiine fauna of the New Foregt 
About the same amount of space 1s devoted to the Pliocene 
of East Angha (that of the South Downs and Cornwall 
not being even mentioned), while the highly-developed 


Phocene of-Belgium has assigned to it only afsingle line. 


We make thest 1emarks, not with any desire to find 
fault, but in order to call the authors attention to, the 
fact that, ın its present state, the work would be almost 
useless to an English student, unless he used it ur con- 
junction with another geological text book, in which the 
British formations had 1eceived more adequate treatment 
Ifthe more vigorous editing, which has made the first 
part of this book so excellent, were applied to the latter 
half of the volume, we should then have an almost perfect 
work, and one which would finda place in every scientific 
libiary 

With all its faults, however, we have a text-book of 
sfratigraphical geology which is superior to all its prede- 
cessors 1n respect to its iJlustrations, and its thorqugh- 
ness The copious index ıs of the greatest value, though 
the work would be improved by some additions to the 
references and the substitution in all cases of citations 
of original memoirs in the place of works giving info1- 
mation at second hand 

The plan of treatment of the several geological systems 
is excellent The historical account of the establishment 
ofthe particular division and grouping of the strata is 


followed by sketches of the development of the system in 


the chef European areas, concluding m certain cases with 
shorter notices of some of the extra-European equivalents 
This account of the stratigraphy of the system is followed 
by an admirable sketch of its palaeontology 

There are two portions of the bogk which, to make the 
work suitable as a manual for English students, require 
to be greatly modified, if not altogether rewritten These 
are the chapters relating to the Archean and the 
“Diluvium ?1espectively We can readily understand 
that the editor would shrink from so drastic a remedy as 
we suggest, and yet the views expressed ın the book before 
us, upon the oldest and youngest of ,the formations re- 
spectively, are so entirely at variance with those which the 
beginner 1s likely to hea: from any recognised teacher of 
geology in this country, that ıt 1s scarcely fair to students 
to allow them to stand ın their present rm In the same 
way the uncompromising statements conceining the 
difference between the eruptive rocks associated with the 
teiuary and those of older geological epochs require 
serious qualification If the editor felt that he could not, 
in fairness to the original author, make the necessary 
‘omissions or alterations in the text, he might have ap- 
“pended notes in which the attention of the student 1s called 
to statements that are at variance with the instruction he 
would ordinarily receive in this country 
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Although we have felt ıt to We our duty to call attention 
to certain imperfections and blemishes in this book, we 
must repeat our verdict concarning its general excellence, 
and the hope that an opportunity will saon be afforded 
to its editor of preparing a second edition, in which these 
imperfections and blemishes may be 1emo ved 

° 
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THE BALTIC SHIP-CANAL 


Der Nord-Ostsee Kanal Von C Wesel (Kiel and 
Le.psia Lipsius gnd Tischer, 1893 ) 


| T among the engineeung works of the 
latter part of the nineteenth century must assuredly 
be placed the magnificent maritime canals, which afford 
such conspicuous evidence of industrial skill and enter- 
prise , ard of these great works few will yield in point of 
size and importanceto the new sea-way between the North 
Sea and the Baltic, the history and progress of which 
is so ably desciuibed by Herr Beseke in the present 
volume 
The idea of such a canal has been under consideration 
for five centuries, and one of the most interesting chapters 
in the book is that which enumerates no less than sixteen 
' schemes which have from time to time been propounded 
| for the accomplishment of this difficult problem These 
different projects are rendered all the more intelligible 
by means of a sketch map, indicating the various lines 
proposed, the majority of which, having their origin in 
the estuary of the Elbe, passed transversely across the 
Sahleswig-Holstein peninsula to points in the vicinity of 
' Kiel or Lubeck 
! The inception of the present undeitaking dates from 
| October 19, 1883, when the Chancellor of State was 
{ 


directed by [Imperial rescript to1epert upon the execution 
ofa canalfrom Kieltothe mouth of the Elbe The plans, 
' prepared in conform ty with this decree, were adopted, 
with trifling modifications, on March 16, 1886, the 
execution of the works being entrusted to a State Com 
mission in July of the same vear, and the first stone was 
, laid by the Emperor William I with an imposing cere- 
mony on June 3, 1887 
The total length of the projected canal 1s about 61 
English miles, the width at the water-line 1s 197 feet, and 
' at the bottom, at the toe of the slopes, 72 feet, the total 
| depth is nearly 28 feet Itis shown by means ofa diagram 
that not only will two of the largest Biltic merchan t 
| vessels pass one another without difficulty, but also that 
there 1s room for a vessel of this type to give way to one 
of the finest ironclads of the German navy, such as the 
Kong Wilhelm, with a displacement of 9757 tons 
Special passing stations have, however, also been ar- 
ranged at intervals, similar to those on the Suez Canal 
The cost of the works was originally estimated at 
| £7,800,000, which provides for 77,400,000 cubic metres 
| of excavation, and all requisite contractors’ plant and 
materials, entrance locks, bridges, and harbour works, as 
| also for the forts needed to protect the western approach 
to the canal 
A most cunous chapter ıs that which deals with the 
| provision made for the conduct of the enterprise, and for 


the housing and accommodation of the large staff of 
The sub-contractors for 





| workpeople engaged therein 
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the various sections into which the works were divided— 
T51n number—hid, under conditions carefully specified, 
to construct barracks fos the staff of workers he can- 
teen arrangements were all carefully thought out, and ghe 
prices of food were regulated by fixed tafiffs The sizes 
of dormitories were prescribed , hospitals and laundries 
have to be provided, and af the sanitary arrangements 
appear to be most complete ° j 

It was a condition of their engagement that the work- 
people shout be wt least seventeen years of age, no 
Socialists or Anarchists might be employ ed, and all 
drunken and dissolute persons wer€ hable to instant dıs- 
muissal Some of the iegul&tions appear sughtly auto- 
cratic, but doubtless with a population of from 6000 to 
8000 persons brought together from all partssof Germany, 
such as was to be found on certain of the sections, it was 
necessary to insist upon avery severe discipline We 
are assured by the author that hithéito these rules have 
worked satisfactorily A detailed account 1s given of the 
four bridges required for the railway crossings, also of the 
numerous ferries and of the massive constructions needed 
to form the entrance-locks of the canal at either end 
The water-level of the canal is almost coincident with 
that of the Baltic So that on 340 days in the year the 
sluices can remain open, and the lock-gates into the Elbe 
can be opened daily at certain states of the tide , the water 
in the canal is to be at one uniform level throughout 

In consequence of the advanced state of the works ıt 
seems probable that the undertaking may be formally 
opened for traffic at the period originally centemplated, in 
the summer of 1895 Steamers will be permitte to 
propel themselves at a mean speed of about six miles an 
hour, and sailing vessels and barges will be towed im train 
through the canal by steam-tugs provided foi this pur pose 

Herr Beseke presents us with most exhaustive statistics 
showing the saving in time caused by the use of the canal 
as contrasted with the dangerous passage round the coast 
of Denmark, and a wreck chait of the entrance of the 
Baltic serves as an effective object-lesson of the value to 
navigation of this new sea-way 

In the concluding chapters we find most ample details 
of the volume of Baltic commerce and of the tonnage en- 
gaged therein, both ın the form of steamers and sailing 
vessels, and excellent diagrams and charts have been 
specially prepared by the author to render these facts 
readily intelligible to the public Nor does Herr Beseke 
omit to treat of the industzal value of these works and of 
their importance to the Fatherland, both fiom the military 
and naval aspects, in fact their political significance 1s 
shown to be enormous 

The volume contains a mass of well-digested informa- 
tion upon an undertaking concerning which but little has 
hitherto been heird ın this country, but which 1s destined 
to exert a powerful influence upon the commerce of the 
states bordering upon the Baltic 








OUR BOOK SHELF 


Laws and Properties of Matter By R T Glazebrook, 
MA,FRS (London Kegan Paul, Trench, Trubner 
and Co, 1893 ) 


THIS 1s the latest addition to the manuals on “ Modern 
Science” which are appearing under the duection of Sir 
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John Lubbock It 1s conce:ned with the meaning of the 
terms applied to matter, and with the principal properties 
which matter possesses, and contains chapters upon units 
of measurement, force and motidh, work ang energy, the 
forms of matter and of energy, and upon the properties of 
solids, liquids, and gases 7 $ 

The book 1s an excellent introduction to the study of 
the physical properties of substances, and meets the main 
difficulty of the beginner by supplying him with sound 
ideas off the giound-wo1k of hisgsubject It 1s indeed a 
matte: for regret that there are so few simular books on 
other branches of science 
e Although the properties discussed aie almost entirely 
mechanical or physical, the author occasionally touches 
upon the subject matter of clfemistry, and here the 
chemical reader may perhaps be puzzled to find the ferm 
“molecfle” applied in cases Where he has been taught to 
use the tem “atom” The molecular weights given on 
p 184, for example, are the ordinary &tomic weights of 
the,chemist It is impossible, however, to correctly dis- 
cuss even such chemical phenomena as are given in the 
book, without employing the conception of atom as well 
as that of molecule Thus on p 183 it fs stated that “by 
adding to each molecule of carbonic ode a second 
molecule of oxygen we get carbonic acid” This con- 
clusion 1s not m harmony with Avogadro’s hypothesis, for 
carbonic oxide unites with half its volume of oxygen to 
form carbonic acid 

The value 411% 1s much higher than those recently 
ob‘ained for the critical temperature of water Onp 19 
“dynes in a given mass” should be “dynes in a given 


weight” The formula on pp 164 and 180 ate not coi- 

rectly printed J W R° 
. 

The Parttion of Afreca By J Scott Kelie (London 


Edward Stanford, 1893) 


TH author of this book does not wish it to be regarded 
as a contribution either to the geography of Africa or to 
the history of African exploration Hus object has been 
to present “a brief connected narative of the remarkable 
events which, during the last eight y ears, have led to the 
partition of the bulk of Africa among certain of the powers 
of Emope” In cariymg out this purpose, Mr Keltie 
displays wide knowledge, sound judgment, and an ad- 
mirabie power of lucid and effective exposition The 
details of his narrative do not come within the scope of 
NATURE, but we may note that ın his occasional references 
to the scientific aspects of the subject he invariably gives 
evidence of a thorough grasp of the principles which can 
alone be of vital serwice 1n the study of geography This 
1s especially true of a luminous and interesting chapter on 
“the economic value of Africa” The importance of the 
work ıs greatly increased by a large number of carefully - 
selected and well-executed maps 


Ferest Trthes, and other Studies from Nature By a 
Sonofthe Marshes Edited by] A, Owen (London 
Smith, Elder, and Co, 1893 ) 


By “forest tithes” are meant the quantities of food 
secured at the expense of rural folk by wild creatures of 
the moorlands The subject is an attractive one, and in 
dealing with it the author of this little volume pre- 
sents many bright and lively sketches of animal lıfe 
The essays on other subjects are in their own way not 
less pleasant They all display an ardent love of nature 
and a remarkable power of minute and accurate observa- 
tion—qualities which have won for “a Son of the 
Marshes” a place of his own among the popular writers 
ofthe day Some of the articles have already appeared 
in varous publications , others are now printed for the 
first time 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex 
pressed by his correspondents Neither can he undertake 
to return, or lo correspond with the writers of, resected 
manuscripts intended for this or any other partof NATURE 
No notice ıs daken of anonymous*communtcatrons | 


á Locusts at Great Elevations 


Tur following account of the occurrence of swarms of locusts 
at great elevations in theeLimalaya, and these stripping birch 
trees, 15 from a privately printed record of an expedition to the 
north-east of Kinchinjunga, in 1891, by Mr Waite, the British 
resident in Sikkim That flights of locusts are carried fran 
thé plains of India up to great heights in the Himalaya is a 
well-known fact , but note I think, im the numbers nor with the 
results to birch or other forest trees here recorded 

The Camp, Apnl . J D HOOKER 


“On July19, 1891, I crossed the Lunglala Pas# 17,400 feet®, 
y 
On the Pass I saw the locusts that had infested 


NATURE* 





Daryeeling, for the first time, though subsequently I saw phem 
as high as 18,000 feet, where they were dying in the snow. It 
will be remembered that this was the year of the great plague 
of locusts in Malieg T heard that they had penetrated even into 
Tibet On the 2tst I came down as far as Tangu, 12,750 feet, 
where the locusts were m swarm, and dying ın thousands The 
only plants they seemed to care about were the birches, and 
these they stripped bare ” 


The Sandgate Landslip 


As I have just returned from Folkestone, and have had oppor- ' 
tunities for observing the recent ‘‘ landslip” at Sandgate, perhaps 
a note on 1t may be of some interest to readers of NATURE, as I 
ig not think the explanation suggested by Mr Blake in NATURE 
‘vol xlvu p 467) 1s altogether applicable to the present 
nstance ° 

So far as I could see from a careful examination of the ex- 
aosures, there 1s no trace of any movement of the solid rocks 
of the cliff, as these are nowhere exposed in the fissures that 
aave been formed by the earth movements, and my impression 
rom all that I saw is that the “‘ship” has been entirely confined 
:o the débris which has accumulated in past ages against the 
lank of the escarpment On referring to the four types of 
Bergsturze or landships described by Prof A Heim, of Zurich, 
some years ago in a monograph, which was summarised (with 
tdditions) by myself in the Geological Magasine (Decade IT, 
rol x p 160 ef seg ), 1t 1s not difficult to identify the Sandgate 
neident with the first class of such phenomena, to which Prof 
Heim gives the name ‘‘ Schuttrutschung’, that is to say, a 
‘dad. or push of an accumulation of débris (Schutt) Such ac- 
sumulations often in mountain regions occur as lateral moraines 
or as talus, and in my paper on the origin of valley lakes 
Quir Four Geol Soc, vol xxxix, February, 1883) I have 
ittempted to show how such masses play an important part in 
he formation of some lakes The Sandgate phenomenon I 
ake to be no more than a magnified mstance of what 
vecurs in many a clayey railway-cutting as railway-engineers 
snow too well There seems to be no occasion for importing 
he notion of ‘‘faulting” of the rocks themselves into the 
juestion Stil less rational 1s the notion that vibrations due 
o the blowing-up of one or two ships lately had anything to do , 
vith the catastrophe The most elementary principles of 
aechanies explain it completely . 

A mass of rock-fragments and clayey marerial, such as may 
constitute a ‘‘scree,” acquires in time a certain amount of co- 
ierency from the oxidation of the rony constituents, or from the 
olution and redeposition of carbonate of lime (where the 
aaterials are calcareous) by carbonated atmospheric waters per- 
olating the mass, or fiom both of these causes If the mass 1s 
airly drained internally it may retain its stable condition for 

ny length of time, and be mistaken for a part of the solid 
‘eotectony of the district, though tn cases where the mateuials 
re largely composed of decomposable sil.cates, it 1s evident that 
here 1s a tendency for the proportion of the fine slippery clay- 
aterial in the mass toincrease The consequence may be (and 
Tten 1s) that there ıs a tendency ın the whole mass to settle down 
nde: the force of gravitation, and so a slow preliminary diferen- 
al movement often goes on for yeas, before some new factor ty ' 
itroduced to precipitate the disaster There can scarcely be 
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any doubt that the new factor in tis case was the excessive ran- 
fll of last February, andthe want of sufficient under-draining 
to carry awđy tle w hter, which entered the mass of partly com- 
pacted débris from above A sthalé lateral valley parallel with 
thg general l ne of the escarpment had no doubt served as a 
catchment agent gor much of this wate. This supposition 15 
borne out by the facts (1) that further to the east, where a land 
drain was laid some years ago, the mass below it remained stable , 
(2) that agove the western enPof the ‘shp” the military hos- 
pital stiffered no damage, the stability of its base being doubtless 
due to the complete under draining of the site, which, as my 
kind friend and host Colonel Cranmer Byng informed me, was 
carried out before*the hospital was built @It isprobable, how 
ever, that at the point of maximum movement the springs from 
the beds Which form shg plateau above had much to do with 
the water-logging and conseqyent diminution of the internal 
friction of the débris which moved, and that the action of those 


| Springs was exceptional or excessive in the early part of this year, 


owing to the aise of the water line an the ground at the back of 

the escarpment 

ə I have talked the matter over with Mr Topley, who is an 

expert on all matters pf Wealden stratigraphy, and he agrees 

generally with me as to the real nature of the phenomenon 

There ıs one obvious and only preventive against its recurrence 
Wellington College, Berks, April 15 A IRVING 


“Roche's Limit ” 


I must thank your correspondent G R for correcting my 
carele sness in giving Roche’ limit round the sun as about a 
tenth of the earth’s distance, instead of about a ninetieth as it 
really 1s 

If Rus the radi sand D the density of a spherical planet, and 
d the density of the tidally disturbed and infinitesimal satellite, 
moving in a circular orbit so as always to present the same face 
to the planet, then the distance at which the satellite is on the 
point of being byoken up by the tidal forces 1s 2 44 R x (D/d) 1 
oe 1s Roche’s limit, and the formula is conectly stated by 
G 

The mean density of Jupiter ıs about one third greater than 
that of water, and ıt does not seem unreasonable to suppose that 
the density of the fifth satellite may be aslowas2 This would 
bring the limit to 2 13 R . 

Any plausible hypothesis as to the density of the stones form- 
ing Saturn's rings will no doubt bring the limit somewhat inside 
the outer edge of the rings 

I must plead guilty to not having made these numerical 
estimates whilst writing my review of Mr See’s paper How- 
ever, it sull seems to me that the coincidences which I there 
nored are very remarkable 

The simple illustration by which G R obtains a fair appiovi- 
mation to Roche's limit 1s very interesting 

The satellite 1s replaced by two small spheres of density g and 
radius 7, touching one another, in line with the large sphere of 
density D and radius R Suppose that when the point of contact 
1s distant ¢ from the centre of the large sphere, thesmall spheres 
are on the point of being pulled apart, then ¢ ts the approxima- 
tion to Roche’s hit G R ’s condition ts that the excess of the 
attraction of the large sphere on the nearer small one above the 
attraction on the further one ıs equal to the attraction between 
the small ones In algebraical language this becomes 


I I = ayo il 
4nDRI sed oy. ae = (dedi? 2 


! Wherce 


(2-72? _ eps P 
i = 16R z 


Treating » as very small we have ¢ = 252R x (D/M 
If the spheres r me not very smal’, if D =d, and if R be taken 
as unit of length, the equation for ¢ becomes 


ct 2%? 1664+ rt =O 


This quartic determines the approximate hmit when the 
satellite is not infinitely small 5 
I shall now use this equation to find what sıze we must attri- 


i Lafigure d'une misse fude soumise à attraction d'un point élo- 
dcad des Sci de Wontpelier, xol 1 (1847 50), P 243 
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‘bute to the small spheres, so that all three spheres may touch 
one another They touct? when ¢ = 1% 2), hence we gete 
got + 2473 4 owes 9 ~ 24) ~ 15 = 0, ° 
the solution of which 1s 85078 e ° 
Hence if the smaller spheres have then radu 85078 of the 
large one, they are all three m contact, and there is no pressure 
between the small ones, when thé revolve with propgr orbital 
angular velocity Now the analogue of thigsolution in Rothe’s 
pioblem ıs very interesting The problemas to find the relative 
sizes of planet and satellite, so that where the satellite is in 
limiting equilibrwem the two bodies shall just touch The solu- 
tion will give a fair approximation to that hour-glass figure of 
equilibrium of rotating fluid, which I hawe treated otMerwise 1n 
a paper in the Philosophical Transactions (vel clxavin A, 
P 379) The solution would be improved, although compli- 
cated, by allowing the larger body to be also deformed 
Unfortunately the solutronerequires the tabulatign of several. 
functions depending on ellipticintegrals Roche made, but did 
not publish, tables of certain integrals which he used for obtain- 
ing hisresults It appears that the problem to which I refer did 
not occur to him 
Some years ago I began the computations necessary for this 
solution, but as it appeared to be a much more labouous tash 
than I had anticipated, I have put the work aside until I should 
find leisure to attack the problem again G I Darwin 
April ro 





The Afterglows and Bishop’s Ring 


l AGREE with your correspondents (pp 101 and 127) that thee 
has been a marhed increase in the amount of dust in the upper 
regions of the atmosphere within the last few months, as evidenced 
by sky phenomena 

I did not notice the sunset of November 27, and it was not 
till the next morning I observed any inciease in the dust pheno- 
mena here About sunrise on the 28th ‘‘ Bishap’s Ring” was 
very conspicuous for the first time for a considerable period, gis 
also were the whitish wisps in and near it, very simular to those 
forming such a noticeable feature of the Kiakatdo sunsets, but 
I have never again seen them so small and definite as when those 
sunsets first took place The sunset of that day (November 28) 
was a‘magnificent and staking one, with a very deep pink glow 
O ı the 30th there was a somewhat definite bright segment below 
the rosy glow, at first a dull buff, and then orange This seg- 
ment was a very striking feature of the earlier Krahatdo sunsets, 
but I have iarely seen it since till that day I noticed it again 
on December 4 The wisps continued to be very conspicuous 
up to December 13, after which date they gradually grew less 
so, and have now disappeared altogether 

After the middle of December I was travelling in Portugal, 
the Canaries, and Spain The segment was invisible—or at 
any rate not a noticeable feature—after December 19 to January 
30, but most of the time I was not favourably situated for seeing 
ıt on account of hills From the last mentioned date to Feb- 
ruary 11 (during which time I was in the neighbou: hood of the 
Straits of Grbra'tar) the sunsets—zenerally on a cloudless sky— 
were very striking, and almost nighuy the orange segment was 
very bight and definite, though I think not quite so definite in 
outline as inthe Krakatdo sunsets, but it reminded me much of 
them As I had not been in that locality before, I do not 
‘know whether such sunsets are common there, 01 whethe the 
phenomena were due enurely toa general accession of dust 

Since returning to England on February 14, the segment has 
sometimes been visible, though mach less stalking than in Spain 

‘‘Bishop’s Ring” sull continues very conspicuous about 
sunset Ihave notseen it of late years when the sun has had 
any considerable altitude, except on the 18th ult, from r 30 to 
3 30pm , I was then in Teesdale at from 1300 to 1700 feet 
above sea-level , ıt was quite plain when the sun was behind a 
cloud, and visible even with the sun free fiom clouds It has 
never ceased to be visible at about sunrise and sunset since 
November, 1883, although at times very faint Has it always 
occurred when the sun is near the horizon, and 1s it only because 
attention was called to 1t by its remarkable vividness at the tme 
of the Krakaldo sunsets that one has been able to see it ever 
since, though never before? Unlike Mr S E Bishop I 
always see a certain amount of red in the outer margin , though 
an the late accession to its conspicuousness the red has been very 
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dull, rather to be called dull biown thanied This bas also been 
the cagg at times before x 

One othe: feature of the Krakatão sunsets has occasionally 
been visible of late in this country, mamely, the* second pink 
glow in the western sky This was much more striking in 
Teneriffe, though still much fainter than in the Krakatdo sunsets 

It would appear that if “this dust 1s the same as that seen at 
Honolulu, it took six weeks to get from there to Dublin and 
Sunderland, while the Krakatdéo dust took two months 1n reach- 
ing the sowh of England fiom Honolulu 

Sunderland, Apnl 10 e T W BACKHOUSE 


Thunderstorms and Auroral Phenomena 


Tam residing ın tropical Queensland, lat 21° S , and coñ- 
sequently am not likely to see any auroral phenomena, paiticu- 
laly in the middle of our hot and rainy season , but last night 
between 8eand 9 PM there occuried the following remarkable 
appearances, Which were seen by me and several others 

There was a sharp thundeistorm with sacessant lightning 
visible on the southern horizon, occupying a width of 10° andan 
alutude of from §° to 10° above the horizon, probably from 80 
to roo miles off 

But*for the custant thunderclouds the sky was clear and star- 
light, with a few light cirrhus clouds drifting before the ndith 
wind 

I was silting on the lawn watching the distant flashes, when 
suddenly a patch or cloud of rosy light—5° to 6° in diameter— 
10se up from above the thunderstorm and mounted upwards, 
disappearing at an elevation of fiom 4o°- 45° There were 
about twenty to twenty five of these patches in the course of 
half an hour, sometimes three or four in quich succession , they 
took from one to two seconds to mount, and weie not associated 
with any particular flash, the rosy colou: contrasted strangely 
with the silvery light of Nubecula Major just above There 
were also occasional streamers, sometimes bifurcated, of 2°18 
breadgh, which shot up in the same way as the auroral streamers, 
which I have seen both ın the arctic and antarctic zones 

Auroral phenomena are known to be electrical manifestation-, 
but here were the same phenomena exhibited in connection 
with a thunderstorm in the tropics Thinking this phase of 
electrical action worthy of note, I send you this account and 
enclose my card J Ewen DAVIDSON 

Branscombe, Mackay, Queensland, 

February 5th 


P S —The thunderstorm, patches of light, and streameis 
were distinctly consected , it was not a case of an ordinary aurora, 
with a thunderstorm interposed 


Fossil Floras and Climate 


Sin WILLIAM Dawson demonstrates that the plants of the 
cretaceous and tertiary series of Canada piove that the tem- 
perature of Greenland during the tertiary period was mild but 
notsubtropical That is sufficiently extraordinary, but geologists 
prefer, with strange inconsistency, the more astonishing con- 
trast between [leer’s arctic miocene palms and the glacial period 
The fact 1s that these floras, comprising a few large-leaved ever 
greens and relatively tender ferns and conifer, are not normal 
in such high latitudes, but confined to localities which might 
have been stations on the north coast of a waim Atlantic Ocean 
Therefore they perhaps require nothing more prodigious than 
the circulation of a gulf stream ın an Atlantic isolated from the 
Arctic Ocean, a probable state of things at that time At all 
events tertiary plants collected from near the Equator negative 
any generally enhanced temperature 

This apphes solely to the tertiary penod, when many actually 
living species of plants were in existence As we recede in 
time species become more strange and extinct, and likely tc 
mislead No wise person would define, for instance, from sur- 
viving cycads the climatic conditions they may have endured 
when as common and widely diffused as blackberries are to-day 
Even estimates based on such a group as Gleichenia may be 
qifite mapplicable when they sustained the 7é/e now usurped by 
the bracken ‘ 

Sir William Dawson 1s aware thal with even the best preservec 
fossil leaves, and with access to the most complete herbaria ir 


the world, half-a-dozen different conclusions may be come to ır 
y 
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succession; while single and imperfect specimens are mere pit- 
falls. No imperfect or indistinct leaves, unless they possess 
cepti characters, should be named, since however faith- 
describg%l or figure®, they are simply confusing. 
à J. STARKIE GARDNER. 
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WILD SPAIN.: 


t THERE seems tobe no limit in these dĝys to the 
f demand for books on popular natural history, 
especially when they combine a certain amount of science 
with a sporting element. The present volume, in whgch 
_ the authors endeavour to describe Spain from “a point 
of view hitherto alm@st unoccupied, that of the sports- 
-m&n-naturalist,” excellently illustrated as it is, will, no 
doubt, attract a host of feaders, for it deserye® to do sm 
One of thé joint authors, Mr. Abel Chapmah is alread¥ 
known to us as*a writer on the bird-life of the Scotch 
Borders, and as an ornithologist who has laboured very 
successfully on the birds of Spain. His coadjutor, Mr. 
Walter Buck, who is resident at Jerez, has long devoted 
hinfself to the®exploration of the lower valley of the 
Guadalquivir and the bordering Sierras—the most inter- 
esting districts of the whole peninsula. 
Although the larger mammals of Spain are by no 
- means neglected, and even such extraneous subjects as 
corn, wine, oil, brigands and gypsies are cursorily treated 
of, “ Wild Life in 
_ After their digressions on other points the authors return 
_ to their feathered favourites with a zest which shows that 
study of the bird-life of the peninsula, combined no 
fo | an ent love of “la chasse,” was the 


P 


BRA ery A 
mary object of wanderings. portal, Me 
aie the fauna of Wild Spain the abundance of the 
larger birds of prey forms a very prominent feature, and 
several chapters are well devoted to this part of the 
subject. Almost all the finest and largest Raptors of the 
European ornis are to be met with in Spain. To the 
ornithologist, who in these latter days may search the 
er part of “ Wild Britain” without finding ‘anything 

more exciting than a stray kestrel or a fugitive sparrow- 
hawk, this superabundance of the larger Falconidz must 
prove a great attraction. Eagle-shooting, which would 
be a fearful crime in England, is allowable, if not praise- 
worthy, inthe Spanish peninsula, and even an occasional 
vulture may be killed without much harm beirg done. 
Moreover Spain is fortunate in possessing an eagle of 
its own, called by modern naturalists Aguila adalberti, 
which is in fact a local form of the Imperial eagle of 
South-eastern Europe, But the Adaébert’s eagle is remark- 
able as showing successive stages of plumage 
which do not appear to occur in its near ally. 
we have much information in the present volume from 


actual experience, which seems to prove that the Spanish | 


Imperial eagle breeds indiscriminately in its youthful and 
adult liveries, birds in fully adult plumage having been 
sop paired with othe:s in the younger forms of dress. 
r des eight or nine eagles two barge vultures are 
abundant in the south of Spain, and the celebrated 
Lammergeier of the Alps known to the Andalucians by 
the appropriate name of ‘‘ Quebranta huesos” or “ bone- 
puaicber® is likewise still to be met with. How the eyries 
of this giant bird, situated in the mountains eastward of 
Jerez were visited and ransacked is told to us in two 
attractive chapters. Asthe breeding-season of the Lam- 
mergeier begins in January, when the Sierras are still 
under snow and the weather is inclined to be severe, such 
an expedition is by no means free from inconveniences, 


Even in wild Spain, we regret to say, the Lammergefer 
Pe 


. 1“ Wild in (Espaiia agreste), Records of Spot with Rifle, Rod. and 
Gun, ` History and Exploration.” By Abel Chapman, F.Z.S., 
and Walter J. Buck, C.M.Z.S., of Jerez, With 174 illustrations, mo:tly 
by the authors. (London: Gurney and Jackson, 1393.) 
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pain” is emphatically a “ bird-book.” | 


On these | 
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is yearly decreasing, in numbers. “A decade ago they 
b were faigly gungerous in the vasfarea of rock-mountains. 
whichestretch between Granada and Jaen. To-day a 
week may be spent in that district without even so much 
As a distant vjew ofthis grand bird. The reason is un- 
questionably the use of poison, which is laid out broad- __ 
cast by the goat-herds for the special benefit of wolves, 
but whjgh is equally fatal€o the Lammergeiers.” 

Another leadiyg feature in the Spanish ornis is the 
Great Bustard, sell abundant in Andalucia “on those | 
vast stretches of silent corn-lands which form its home.” 
‘Big days wifh bustard,” the varios modes of its chasse — 
and theprineipal features of its life are well described in 
“Wild Spain,” It*igcurious that the authors do not seem 
to have been able to as@ertain positively whether this 
bird is monogamous or polygamous. Even during the 
je Pajring segson each band of bustards is composed of 

mixed sexes, the females preponderating, until the latter 
skulk off to perform the duties of incubation, and leave 
P the males all togegherin separate packs. Bustard-shoot- _ 
| ing must indeed be glorious sport. Ob, that Salisbury — 
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Male Great Bustard, showing off. 


Plain could be restocked with this now nearly extinct 
(English) bird ! 

Next to the bustard the flamingo is perhaps one of the 
most attractive objects to the explorer of the wilds of 
Andalucia. In some seasons flamingoes visit the 
marismas in enormous flocks; in other years they are 
extremely scarce. In 1883 Mr. Chapman found them 
abundant in the month of April, and searched the 
country over a large area systematically, in the hope of 
finding their breeding-places. “The exact fashion in which 
this bird sits upon its nest had long been a matter of 
controversy, and it was hoped that this interesting point 
might now be definitely settled. Butin April all etforts 
were unsuccessful—it was evident the birds had not yet 
begun to breed—and a smart attack of ague was the only 
result of splashing about from day to day in the mud and 
water, with a fierce sun beating down upon the 
ornithologists head. In May, however, during an 





’ 





ea Tt i= An sheild Aad TTF FS eae CS 


LAA- 


Par kx 


— 


alll a lh atl 


584 


š NATURE 


[ArkRIL 20, 1893 





exploration of certain bird-islets eying off the shore 
of the marisma, success was at lengh gbtained. 
On a low mud-island wgsefound a “perfect mass of 
nests,” and scattered round the main colony were 
numerous single nests raised aboye the water-levef. 
From a distance of about seventy yards the sitting birds 
were observed most distinctly. “The long red legs 
doubled under their bodies, th knees (scr/de, hegls) pro- 
jecting as far as or beyond the tail, amd their grateful 
necks neatly curled away among tkeir back-feathers, 
with the heads resting on their breasts—all these points 
were unmistakable.” The problem was thus solved, for 
it had been asserted by previous authorities ghat the 
sitting flamingo, unlike other birds? straddjes across its 
elevated nest, leaving,its lor legs dangling down on 
each side! It is only fair, however, to add that the true 





in,the marisma in a “ wholly wild state,” and are “ practi- 
cally ownerless.” 

Did space permit, we could well give further “ elegant 
extracts” from this interesting volume, whiclris replete 
with information on the inhabitants of “ Wild Spain,” and 
their manners and custems. The numergus plates and 
smaller illustrations in the text are mostly excellent, and 
add greatly to the attractions of the work, We might, 
however, wonder that greater accuracy has not been 
secured a regards the spelling ofesome of the scientific 
names, especially when we are’ told that Mr. Howard 
Saunders’s experienced eye has “ gone through the proof- 
sheets. For example, #aliäetus is wisprinted “‘ Haliee; 
tus,” Aédon, “ Asdon,” and Si apc “ Rhodopa- 
lacera.” Nor is it correct to cafl an Arabian camel 
(Camelus gromedarius) a “ Bactrian ” (ie. C. bactrianus). 
. 


Flamingoes on their Nests, 


mode of the incubation of the flamingo has also been 
witnessed since, in the case of the North American 
species (Phenicopterus roseus), by Sir | enry Blake, in 
the West Indian island of Abaco (see Nineteenth Century, 
December, 1887). Sir Henry has fully confirmed the 
accuracy of Mr. Chapman's observations. 

Another curious discovery which we owe to the energy 
of Mr. Chapman is the existence of wild camels living 
and breeding in the “ Bætican Wilderness.” The state- 
ment that camels were roaming about and reproducing 
their species in Europe at first met with much unbelief 
and even ridicule. There can be no doubt, however, on 
the subject. The camels were introduced from the 
Canaries in 1833, and for some years used as beasts of 
burden in the province of Cadiz At the present time 
some stray descendants of these camels live and flourish 
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It is also now well known that the ichneumon of Spain 
is the same as the Algerian and Egyptian species 
(ie. Herpestes ichneumon). It should therefore be no 
longer called Herpestes widdringtoni. 


NOTES. 

Tue conditions under which the total solar eclipse on Sunday 
was observed seem, on the whole, to have ben favourable. 
According to a telegram from Ceara, the clouds at Para Cura 
—wghere the British expedition in charge of Mr, A. Taylor was 
stationed—were heavy before contact, but afterwards dis-, 
persed, leaving a clear space for observation during totality, + 
The photographs were believed to be satisfactory. The eclipse 
was seen at Bathurs’, in West Africa, “in perfectly clear 
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° kd 
weather,” and no doubt was entertained there that the British 
expedition under Prof ‘lhorpe, at Fundium, on thee Salum 
River, had bgen equally, fortunate M Bigourdan, one of the 
astronomer! sent by the Pars Observatory to observe the 
eclipse ın Senegal, has telegraphed to M Tisserand, the 
Direc or " Foggy sky, observed*the four contacts, Vulcan 
not seen” Piof Pickering has telegraphed to the Mew York 
Herald that the atmospheric conditions prevailing at Minasaris 
during the solar eclipsa were perfect, and that th® results of 
his observations were very satisfactory He observed four 
streamers procee ling from the corona, two of which stretched 
gver a distance of fore than 435,000 miles Several dark 
rifts were also visible extending directly westward from the 
moon’s luub to the utmost limit of the corona Several solar 
prominences attained great,distinctness and brilliangy Dunn 
the echpsa the surfac: of the moon appearedfalmost of an 
inky blackness, by contrast with the dazzling brightness of the 
inner corona The observations showed very conclusively that the 
present condition of the sun 1s one of great disturbance The 
corona was whitish rather than red in tint Many susfactory 
phdtogtaphs wee taken 


THE first Royal Society soiree of the piesent season will be 
held at Burlington House on Wednesday, May 10 


-THE International Sanitary Conference closed its proceedings 
on Friday last with the signing of a provisional convention by 
the representatives of Germany, Austria Hungary, Belgium, 
France, Italy, Luxembourg, Montenegro, the Netherlands, 
Russia, and Switzerland The delegates of the other Powers 

accepted the convention ad referendum The ratification is to 
take place in Berlin within six months According,to the 
Berlin correspondent of the Zzwes, the convention 1» divided 
into two chiefsections The first contains the interna ional pre- 
ventive measures to be tahen against cholera as i1egards pas- 
senger and goo ls traffic, as well as regulations for obviating a 
dislocation of trade in case of an epidemic The second section 
deals with the question of sanitation at the mouths of the 
Danube 


‘ 


A COMPLIMENTARY dinner was given by the Royal Meteoro 
logical Society, at Limmer’s Hotel, on Saturday evening last, 


to Mr. Henry Perigal, in celebration of his g2nd birthday, ' 


and of the completion of forty years’ service as treasurer A 
number of friends from other societies with which Mr Perigal 
is connected also joined in the dmmner The President, Dr © 

Theodore Willams, ın proposing the toast of the evcning, 
gave some teresting particulars of the Perigal family, tracing 
their lustory bach to some time before the Norman Conquest 

The family have been remarkable for longevity Mr Perigal’s 
father, who was 99} years of age when he died, was one of 
thirteen children, nine of whom attained respectively their 
64th, 67th, 77th, 80 h, 88th, goth, 94th, 97th, and rooth year 
—the last five averaging 93 years 100 days Their father and 
mother died in 1824, the former being nearly go and the latter 
upwards of 80 years of age 
of six children, one of whom lived to the age of 85, and the 
youngest, Mr Frederick Pergal, now ın hus 82nd year, was 
present at the dinner Mr Perigal briefly responded to the 
toast, thanking all present for their congratulations and kind 
wishes 


Tue ‘ Universitas Jurievensis,” formerly known as Dorpat 
Univeisity, celebrated the centenary of the birth of the 
astronomer, Wilhelmus Struve, who was a professor in the 
University, on Saturday last, the 15th inst, by an oration 
delivered m the large hall of the institution 


THE Council of the Marine Biological Association has 


decided that in future a table in the Plymouth Laboratory may | 
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Mr Henry Perigal was the eldest ' 


be rented for a single week, at a cost of thirty shillings It 1s 
P hoped that agvangage will be taken ‘of this arrangement in the 
shorter*vacations [he otherecharges (45 for a month, £25 
fpr six months, £40 for a year) remain the same, 


Tue Councif of the Durham College of Science have 
addressed to the governors and other friends of the institution an 
urgent agpeal for the mean? of relieving the college fron its 
financial difficulties During the last three or four years the 
colege income has fearly balanced the expenditure, but this has 
been brought about only ‘‘by the teachinggptaff placing the 
financial interests of the institution 1n front of their own, some- 
times gothg the length of surrendering their fees when it has 
not been obvidtis how they were to be paid out of the funds 
available, and in many cases providiig, at their own expense, 
apparatus or assistance which, ynder ordinary circumstances, 
should have been supplied by ‘the college” This ıs very 
creditable to the teaching staff,—but it 1s absurd that such 
sacrifices should haye to be made by the officers of an institution 
established and maintained for the benefit of the people of a 
great and wealthy district When the facts about the matter 
are generally known, the authorities of the college ought to have 
little difficulty in obtaining what funds may be necessary for the 
full development of sts work 





ANOTHER terrible earthquake occurred m Zante at seven 
o’clockh on Monday morning It was even more violent than 
the earthquake by which so much damage was done in Feb- 
raary Other shocks were afterwards felt The town of 
Zanfe was almost destroyed, the church of St Dionysius, 
the theatre and the prefecture being among the buildings now 
m ruins According to the accounts telegraphed on Tuesday, 
; seventeen persons were killed in the town, and manyin- 
: jyered The villages in the island have not generally suff-red 
so severely, but one village, Gaetant, ha» been totally destroyed, 
and there has been some loss of life A correspondent of the 
Times, telegraphing from Patras, says that at the time of the 
principal shock the sea receded several feet from the shore, and 
that a severe shoch was felt at Patras, at Pyrgos, and on the 
t! western shore of the Peloponnesus 


DURING the past week several depressions have traversed the 
extreme northern parts of our islands and Scandinavia, causing 
unsettled weather in those parts which on Sunday extended 
southwards, and on the following day disturbed weather became 
fairly general over the United Kingdom ‘The rainfall in Ire- 
land and Scotland wa» somewhat heavy, but in the southern 
| districts the fall was slight, and at several stations no rain fell 
In the neighbourhood of London the drought had lasted thirty 
days, a period which has been unparalleled at any season of the 
year during the last half century The day temperatures have 
varied considerably in different paits, the maxima on several 
days exceeding 60° and even reaching 67° ın the midland and 
south eastern districts, while in the north they have ranged hom 
| 40° to 50° Sharp frosts have occurred during several nights, 
the readings on the 14th being from 5° to 8° below the freezing 
point in the shade over central England, and falling to 19° on the 
ground On Monday an anticyclone lay ove: the North Sea, 
again bringing fine weather to the south-eastern portion of Eng- 
land, but on the following day' depressions were approaching 
our north-west coasts, and a gale was blowing in the eatreme 
north, while the general conditions were of a more unsettled 
type than for some considerable time past Durmg the weeh 
ended the 15th inst there was a considerable decrease tn bright 
sunshine, but still ıt exceeded the mean in nearly all districts 





Tue Maryland State Weather Service publishes a monthly 
report in connection with the US Weather Bureau That 
for March contains an interesting article by Prof W B 
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Clark, of the Johns Hopkins Univeysity, on the surface 
configuration of Maryland The state 1s davided apto three 
districts the Appalachian Regian, the Piedmont Plateau, and 
the Coastal Plain The inland border of the Coastal Plain, 
maiks the head of navigation, above whtth thesinclinations of 
the valleys rise more steeply This boundary ts called the 
“Fall-lme”, along it the large cities of the Atlantic sea- 
board have grown up, and ıt marks out the Igading higifways of 
trace which connect the north and south è The prolongation 
of these three regions through other states 1s pointed out, and 
attention 1s directed to Their importance as affecting tempera- 
ture, rainfall, and the direction of the winds * o 


THE Berlin Academy has recent! ygmade the following grants — 
450 to Dr, Wulf, of Schwerm, for prosecution of his crystal- 
lographic 1esearches , 430 to Prof, Taschenberg, of Halle, for 
publication of his Bed/eotheca zoologica , £50 to Br Herz, of 
Vienna, for catrying further the reduction of the observations at 
the Kuffner Astronomical Observatory , 4135 to Prof Selenka, 
of Erlangen, for a journey to Borneo and Malacca to investigate 
the development of apes, and especially the orang , and £25 to 
Prof Keibel, of Freiburg, for his researches on the development- 
history of the pig 


THE relations of the universities to the county councils in 
respect to technical education wiil be discussed to day and to 
morrow at a conference which will weet at Cambridge in accord- 
ance wuh arrangements made by the Cambridge University 
Extension Syndicate The conference will be attended by 
representatives of county councils and universities, an@ by 
other persons interested in the subject Cambridge has during 
the last year provided courses of lectuies on various scientific 
subjects coming within the scope of the Technical Instruction 
Acts for eleven Courty Councils as well as for the technicgl 
education committees of other local authorities A large part of 
the woik done has consisted of simple scientific teaching in 
villages and small towns, and the attempt thus to biing the 
universities into closer relation with rural districts has naturally 
led to results of considerable interest and novelty The results 
of such work and the most effective way of making progress in 
the future will be among the subjects discussed at the conference 
Anotheritem will be the scheme for systematic instruction in 
agricultural scrence at the university, devised by Prof Liveing 
and others ın cooperation with several of the county councils 


Tut Cambridge Universi y Extension authorities have already 
announced as part of the programme of their summer meeting 
to be held in Cambridge next autumn five courses of practical 
work in science in the university laboratories and museums, the 
subjects selected being chemustiy, electiicity, botany, physiology, 
and geology. As, however, the date of the summer meeting, 
July 29 to August 26, ıs too early for many teachers in elementary 
schools whose holidays fall during harvest time, arrangements 
have alsu been made for two courses in agricultural chemistry, 
specially adapted to meet the requirements of teachers sent with 
scholarships by their respective county councils Each course will 
extend from August 25 to September 12 inclusive, and will thus 
include sixteen working days, on each of which several hours’ 
workin the university laboratory will be provided One course 
conducted by Mr Fenton, one of the university demonstrators——1s 
intended for students who have d one little or no laboratory work, 
but have acquired a knowledge of theoretical chemistry, and 
will be similar to the course given last yea. and attended by 
about 120 county council scholas The other course—conducted 
by Mr R H Adie, one of the Cambridge Extension lecturers 
—will be more advanced in character, and will he adapted to 
students who went thiough last year’s course with credit, or have 
done similar work elsewhere Accommodation for 120 students 
can be provided at these two courses 
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Last month a stone, which is valued at 17,000 rupees, was 
discovered at the Burma ruby mines According to the Proxees 
Alari, this 1s the most valuable inby which has ceme to light 
for some considerable time past ha 


M ÉDOUARD BRANLY gwes a further account of his expeii- 
ments on the loss of the electııcal charge of bodies in diffuse 
light and in darkness, in this week’s Comptes Rendus He finds 
that a disc of polished aluminium, if ıt 1s experimented on a few 
days after beng polished, behaves like*most othe: metals, z e 
it slowly loses its charge, and the loss ts approximately equal for 
the two kinds of electricity and independent of the kind of light 
to Which it 1s exposed If the disc has been freshly polished; 
however, even m diffuse light the loss is rapid, and is only 
slightly dımınıshed by surroundimg it by orange glass, thus 
slowing thefloss not to be due, to any great extent, to the rays 
at*the more reffangible end of the spectrum 


In the current number of the American Journal of Serence 
there 1s a paper by Mr I Pupin, describinga method of obtain- 
ing alternating currents of constant and easily-determined 
frequency For this purpose he uses a small trdnsformer, whose 
primary circuit contains an interrupter of peculiar design This 
consists of a stiff brass wire, stretched between the pole pieces 
of two permanent horse shoe magnets, and carrying at its mddle 
point a short amalgamated copper wire At every vibration this 
copper wire dips into a mercury cup and closes the circuit of a 
battery , the repulsion between the current in the wie and the 
magnets serving to keep up tne vibrations The tension, which 
can be adjusted without stopping the vibrations, 1s altered until 
the wire 1s im unison with a tuning-fork of known pitch In® 
order to diminish the intensity of the harmonics which are pre- 
sent when thecunent is interrupted in this way, the primary of 
the transformer 1s joined in series with another coil, having a 
movable ron core, and in parallel with a condenser of variable 
capacity The capacity and self induction of the circuit are by 
these means altered till the natural period of the circuit corre- 
sponds with the fundamental of the wire The attainment of t is 
condi ion is shown by the sparking at the break bemg a mini- 
mum Under these circumstances the circuit acts as a resonator, 
and selects from the complex E M F that harmonic with which 
it 1s an 1esonance, and strengthens it 


For some considerable time continuous records have been 
kept at Gieenwich Observatory of the earth currents along wo 
lines approximately at right angles [Iowever, since the South 
London Electric Railway has been working, the records, except 
during a few hours of the night when the trains do not run, have 
been so disturbed as to be quite valueless These disturbances 
show to what an extent the current, when there is no insula‘ed 
return, strays, as the railway is nowhere within four miles of the 
Observatory In order to continue the earth current records 
and if possible trace their connection with the disturbances of 
the earth’s magnetism, Prof Mascart has had two earth-current 
Ines fitted with contituous recoding galvanometers, placed in 
the Parc Saint-Maur Observatory, and has so selected his lines 
that one runs exactly north and south, and the other east and 
west In addition to the above a continuous record is kept 
of the currents passing 1n an aenal circuit, which is atall pats 
insulated from the earth 


In the course of some investigations necessitating the elimina- 
tion of small vailations of atmospheric pressure, Dr Carlo del 
Lungo constructed what appears to be a highly sensitive 
mescury baiometer As described in the Revesta Sczenizfico- 
Industirale, ıt consists of sa vertical tube of 20 mm bore, 
and about a metie long, bent round at the bottom im the + 
ordinary way, but having the open end closed by a steel cap 
screwed on to an iron collm attached to the tube A long 
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capillary tube of 1 mm bore is attached at 11ght angles to the 
main tube a httle above the bend, ending in an open®vessel 
The amount, of mercury is so adjusted that there 1s a free 
meniscus about the middle of the capillary tube Any shght 
increase in a‘mospheric pressure will then cause the main column 
to rise, and the necessary mercury Will be withdrawn from the 
capillary <A fall of pressme will be indicated by a forward 
' movement of the meniscus in the horizontal tube Thus the 
nse and fall of the mercyry m the main tube 1s exafgerated in 
the ratio of the sections of the tubes, in this case 4oo 1 Hence 
itis possible to observe a variation of fy mm Should the 
variation of the pressure be so large as to drive the meniscus 
out of the tube altogether, ıt can be brought back by screwing 
the steel cylinder up or down In spite of the errors introduced 
by variations of temperatuye and the faults due tẹ capillary 
adhesion, vatiation of secttonul area of the tubefand impure 
ties in the mercury and the gla»s, the instrument appears to be 
well adapted to the observation of small fluctuations of pressure, 
such as the diurnal variation and the small and rapid oscilla 
tions peculiar to windy days Ona one such occasion an empli- 
tude of two or tHfree centimetres was obtained in the course of 
two hours, during which an ordinary barometer remained per- 


fectly steady, anda Richard barograph showed only a faintly 
waved hhe 


tr we may accept literally Sir Edward Braddon’s glowing 
descriptions of gardens m Tasmania, that island ought to be 
the paradise of horticulturists Speaking the other day before 
the Indian section of the Society of Arts, he said of the garden 
he himself cultivated there for ten years ‘‘ All the year through 
fhat garden had its charms of colour and perfume to lavish upon 
me, always there were life and growth in progress, anf new 
dehghts unfolding themselves out of nature’s bounteous lap ” 
Mis monster pelargoniums, that stood from 3 to 4} feet high, 
and had a circumference of 9 to 27 feet, were sources of increas- 
ing pride and pleasure to him, as they were of successive glortes 
of flower As for his fruit trees and vegetable garden, they 
yielded a never-failing supply of food for the table that n Eng- 
land, puichased of the greengroce:, would have cost about £oo 
ayear ‘ Many another garden like unto mine is there,” said 
Sir Edward, ‘in Tasmania and New Zealand, gardens 1n which 
all the fruits and flowers of the temperate zone flourish abun- 
dantly, and in which it 1s possible for a European to work all 
the year round without fear of sunstroke or frostbite” These 
panegyrics were uttered in the course of an address in which 
the speaker tied to persuade Anglo-Indians that afte: their 
term of service in the East they world find it pleasanter and 
more profitable to settle somewhere in Australasia than to re- 
turn to England The address 1» an interesting one, and may 
be read—-with the discussion to which it gave rse—im the 
current number of the Fczrnal of the Society of Arts 


Tur Hornsey Local Board, Highgate, has set a good example 
to othe: Local Bards by organising an excellent museum of 
modern sanitary appliances About two years ago it occurred to 
the Board that ıt might be well to bring together some speci- 
mens of the most improved fittings for the guidance of builders 
and others Accordingly a suitable room was erected, and 
manufacturers were invited to send examples of their manu- 
factures In order to ensure the permanence of the museum 
it was stipulated that all articles deposited should become the pro- 
perty of the Board , and thus an importan” collection—which 
now occupies seven 100ms—has been gradually formed Itis 
open free to the public on week days, anda good catalogue ef 
the contents of the museum has just been issued 


, 

Mr ROBERT Service, of Maxwelltown, witing in the 
new number of The Annals of Scottish Natural History, says 
itis somewhat surprising, considering the untold myiiads of 
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voles that have overrunethe sheep pastures in southern Scotlind 
f for a yeareor #wo ast, that so few variations m colour have 
been reBoited He himself haf nt seen any noteworthy aber 
vation among those he has observed in peregiinating through 
their haunts, bu? the shepherds have reported an occasional pied 
example Mr Seivice has, however, a very strong impression 
that the ‘‘hill voles” are de&ldedly of a more smoky tint than 
those tobe found wm the lower lands among the hedges and 
plantauons The latter seem to develop a much ruddier colour 
on the fur along,the back, and the genezal tone of giay seems 
much brighter than that of the voles that have 1avaged the 
upland pasturés e 





Mr THOMAS STEEL cont¥ues in ghe Veclortan Natal t 
for February his remarks on some zoological gardens he has 
evisted The collection at Rundavick Parh, Sydney, contains 
some very fair specimens of various kinds, especially among 
pine large carnivora and the monkeys , but he thinks a visitor 
from abroad would “be disappointed in the small number of 1n- 
digenous ammals Melbourne and Adelaide seem to be better 
off in this respect Of the Melbourne Gardens, as compared 
with those he has visited elsewhere, he has a high opinion 
Nowhere has he seen more attention given to the rational 
housing and to the comfort of the animals 


Opponents of the doctrine of evolution have often tried to 
support their view of the subject by reference to the supposed 
sudden appearance of metaspermic plants m the rocks of the 
Cretageous period In the Amertcan Natus alist for April Mr 
Conway McMillan deals with this point in an article on ‘‘the 
probable physiognomy of the Cretaceous plant population ne 
He undertakes to show, first, that the appearance of Cretaceous 
metaspermi plants is proved, by the fossils, not to have been 
sudden, but gradual, and consequently, in Cretaceous time, the 
general preponderance of plant population wis strongly contfer- 
ous, fern and cycadean, and second, that the conditions of 
Cretaceous time were such that the pew and scattered meta- 
epermic plants were placed unde: circumstances similar to those 
in which to-day variation 1s most 1apid and plasticity 1s greatest 
for each species and even for every individual 


SoME interesting notes on alligator shooting in Trinidad 
are contributed by Mr S Devenish to the February number of 
the Thane lad Field Natu altst’s Club Magazine In Trinidad itis 
commonly believed that if any one attempts to touch an alliga- 
tor’s nest, he runs great risk of being attacked by the mother 
alligator, who 1s always on the watch to defend her progeny 
While surveying on the left bank of the Caroni, Mr D.venish 
came once upon one of these curious constructions, and so 
fnghtened were his eight men at his gomg to examine and de- 
molish it, that they all ran away to a distance of at least twenty 
yards, warning him of the danget of the “Maman Caiman,” 
| Which was sure to attack him However, having beside his 
bowie knife at his side, his cutlass in hand, he prepared for de- 
fence, and quietly demolished with perfect immunity the large 
nest, m which he found a number of eggs Of these a few 
were blown for his collection, and the rest left to hatch near a 
little fountain in his garden After a few days the hatching 
took place, and 1t was as curious as interesting, says Mr Deven- 
ish, ‘to see the little ellgators, still adhering to the shells by 
their umbilical cords, briskly showing fight when approached, 
dragging the shell behind them and rushing with open jaws at 
any thing presented to them and madly biting 1t ” 





Tae Royal Dublin Society has published in its Proceedings 
a list of some of the Rotifera of Ireland, by Mis» L S 
Glascott The list is the 1esult of research carried on from 
May to October in 1891 The number of rare and new species 
obtained dming this short period seems to indicate that the 
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Rotifera are well represented in Ireland, and Miss Glascott has 
been induced to issue her list in the hope that4t m&y lead other 
observers to study the group e : 


Dr JOHN STRUTHERS contributes tomthe cyrrent number" 


of the Journal of Anatomy and Physiology an important paper 
on the rudimentary hind limb of a great fin-whale (Balenoptera 
musculus) in comparison with those of the humpbacl# whale 
and the Grcenland right-whale His object B to determine the 
interpretation which should be given to the occurrence of a 
part apparently %%® rudimentary as a thigh-borf of about the 
size of a pigeon’s egg in a great whale {fe decyles phat the 
presence of the bone in fin-whales canuct be accounted for 
from the point of view of fynction, ànd that the bone must be 
regarded only as ‘‘a vestige’ In the course of his inquiry 
Dr Struthers has had occasion to note the need forgaution en 
the attempt to find a functional explanation of the presence 
of rudimentary structures ‘“‘In.endeavouiing,” he says, “to 
assign uses to rudimentary structures, we ha®e to keep in view 
that such parts may in reality serve no purpose of functional 
utility, may be meaningless eacept as the products of decreasing 
heredity or as the incidents of variability, and that the parts 
attached to such structures may be but remnants, or may be 
adaptations acquired amid the surrounding activities ” 


THE purification of water more especially for drinking pur- 
poses has assumed quite a different character since the 
introduction and application of the bacteriological methods now 
in vogue Novel processes have in consequence been devised, 
whilst those aleady in use have received an altogether new 
mterpretation In two recently published papers further con- 
tributions are madle tu both these aspects of thesubject V and 
A Babes, in ‘Ueber ein Verfahren keimfreiés Wasser zu 
gewinnen” (Centsalilatt fur Bakterrologe, July 30, 1892$, 
describe a se res of experiments which they have conducted on 
the removal of micro-organisms in water by means of alum 
Some years ago Leeds made some investigations on this subject, 
ani showed that by the addition of one-half grain of alum to 
a gallon of water the number of microbes in fifteen drops was 
reduced from 8100 to 80 This material has, moreover, been 
employed for the purification of water on a laige scale in 
America, the amount used varying according to the water, from 
one-half to sıx grainy per gallon of water Inthe above paper 
the authors record the use of very much luger quanties of 
alum than Leeds, and in all cases afte: agitating the water with 
this material, they obtained an absolutely sterile liquid, although 
the wate: contained orginally as many as 1200 microbes in 
about twenty-five drops The number of bacteria in the sedi- 
ment of a water shaken up with alum was also investigated, and 
was found to contain but a m re fraction of the organisms 
originally present In the second papei, ‘‘Reinigung des 
Wassers durch Sedimentirung”’ (Certs alolatt Jui Bakter rolagre, 
February 8, 1893), Percy Frankland details some further investi- 
gations he has recently made on the purification of water by 
sedimentauon This author conducted a series of experiments 
some years ago on the removal of micio-organtsms from water 
by means of agitation with different solid particles, both in the 
laboratory and as practically carried out during the softening of 
water by means of hme in Clark’s process In the present 
investigations attention is directed-to the bacterial purification 
which takes place during the storeage of water on the large 
scale in reservoirs I'he following experiment may be cited, 
showing the nature of the results obtained —~The Thames water 
before flowing into the reservous of one of the London water 
companies contained 1437 microbes per c c (about 25 drops) , on 
passing out of the first reservoir there were 318 present , whilst 
alter passing through the second reservoir only 177 were present 
inthecc Both Frank and Schlatte:, the former for the iver 
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Spree, and the latter for the river Limmat at Zutich, have 
pointed out the reduction in the number of bacteria which is 
exhibited ın the course of a tiver’s flow, &nd the abgve results 
show clearly how important a facto. is sedimentation in this 
process of p trification 


A FULL report of the secon’ session of the International Con 
gress of Experimental Psychology, held ın London ın 1892, has 
been published by Messrs Wiliams and,.N orgate 


A LITTLE book which seems likely to be of good service to 
young students of geometry has been pyblished by Messrs 
Micmmilanand Co Itis called ' Exercises in Euchd, Graduated’ 
and Sy-tematized,” and 1s by Mr Willian. Weeks, lecturer on 
geometry, St Luke’s l'raming College, Exeter The examples 
ate grouped “in. sets, each set bearfhg upon, and serving to 
1 nþress, some fhndamental fact or principle which is stated in 
d@rger type at the head of it = [hus the obyect of the book 1s to 
build up the pupil’s knowledge, and to develop ın him gradually 
the power to grapple successfully with difficult deductions 


SOME remukably interesting illustrations of® the zoologiéal 
results obtained by the naturalists on board II M Indian marine 
surveying steamer /ywestigatos are being published They 
consist of plates with brief explanations of the figures We have 
received Part I of “Fishes,” by A Alcock, and Part I of 
“Crustaceans,” by J Wood Mason In the former there are 
seven plates, in the latter, five 


“A Dakora-EnGiisu Dicriovary ” has been published by 
the U S Department of the Interior It is an enlarged and 
improved version of a work prepared by a missionary, the Rev 
S R Riggs, and published by the Smithsonian Institution in 
1852 Mr Riggs died in 1883, but had been able to get the 
new edition of his dictionary ready for the press The task of 
editing his materials has been fulfilled by Mr J O Dorsey, 
who has madea special study of the Stouan language, including 
the Dakota, since 1871 


A NEW mode of preparing hyponitrous acid, H,N,O,, 
eminently suitable for demonstrating the existence of this 
interesting lowest acid of mitrogen in the lecture room, s 
desciibed by Dr Wilhelm Wislicenus in the current number of 
the Berschte It will doubtless be remembered that hyponitrous 
acid was first prepared in the year 1871 by Divers, by reducing 
nitrates with sodium amalgam Zorn subsequently showed that 
the molecular composition of the acid was most probably repre- 
sented by the double formula IT,N,O, He prepared the ethyl 
salt and found it to be a substance suuable for a determination 
of vapour density , the numbers obtained upon making a seres 
of such vapou density dete:mtnations indicated that its 
molecular composition was (C,lIs).N,0, Several years ago 
Victor Meyer described an interesting reaction of hydroxylamine, 
NHOH Ie showed that nitrums acid and hydioxylamine 
mutually decompose each other with production of water and 
nitrous oxide gae NIGOH + IINO, = 2H,0 + NO It was 
further shown that when concentrated solutions of hydroxylamine 
sulphate and sodium nitrite are mixed a rise of temperature and 
a violent evolution of nitrous oxide occur Dr Wislicenus 
now shows that even very dilute solutions of sodium nitrite and 
hydroxylamine hydrochloride although cooled by iceslowly evolve 
nitrous oxide, eventually sufferingcom plete mutual decomposition 
The explanation of these reactions between hydroxylamine and 
nitrous acid has hitherto been unknown It ıs nowshown to Þe 
dug to the fact that hyponitrous acid 1s produced as an unstable 
intermediate product 


NH, OH+NO Olf[=HO N N OH+H,0 


It is a well-known fact that hy ponitrous acid readily breaks up 
into nitrous oxide and water, hence the explanation of Victor 


a 


/ 
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Meyer’s reaction is at once apparent To piove the fact Dr 
Wislicenus shows that the silver salt of hyponitrous*acid maf 
actually be obtained om the solution at a certain stage of the 
reaction, and the experiment forms the best method yet 
described of demonstrating the formation and properties of 
hyponitrous åcıd There is always a considerable amount of 
hyponitrous acid present in the slowly-effervescing liquid ob- 
tained by mixing solutions of hydroxylamine sulphate and 
sodium nitrite at the erdinary temperature Muh more, how 
ever, 1s present for a few minutes when the liquid is warmed to 
50-60" At this temperature the decomposition is sufficiently 
rapid to cause somewhat energetic effervescence, but ®y the 
immediate addition qf a solution of silver nitrate the greater 
*portion of the hyponitious act! can be fixed and precipitated in 
the form of the bright yellow stable silver salt, A% N O, Jhe 
yield of-the finely divided precipuate is abodt ten grame fot 


every hundred fiams of hydroxylamine 


WHEN tt 1s desned to demonstrate this mode of formation of 
hyponitrous acid upon the lecture table, solutions of aout three 
grams of hydidxylamine sulphate and the equivalent quantity of 
sodium nitrite are previously and sepatately prepared The 
total amount of solvent water should not exceed two hundred 
cubic’centimctres When the time arrives to perform the ex- 
periment the two solutions are mixed and a little of the resulting 
liquid immediately decanted into a test glass, silver nitrate 
solution added, and the fact pointed out that the resulting 
piecipnate of nitrite and sulphate of silver 1s white Ihe vessel 
containing the main quantity of the liquid ts then transferred to 
a water bath warmed to 50°, when a rapid evolution of gas at 
once commences The issuing gas may rapidly be ghown to 
answei to the properties of nitrous oxide by inserting a glowing 
splot, and almost immediately silver mtrate solution should be 
added to the liquid, when the beautiful bright yellow silver salt 
of hyponitrous ac d ts precipitated 


Notes from the Marine Biological Laboratory, Ply mouth — 
Last weeh’s captures include the Polychaeta Hyalnacea tubzcola 
and Amblyosplhs (Gattrola) spectabilis , the Mollusca Oviula 
patula and Loligo media (136 mm in length of mantle!) , the 
Decapod, Crustacea Wika edulis, Hbaha Pennants and Cran 
chi, and the Tunicata Clavelsna lepadtformuis, Archidistoma 
agerigatum and Ferophora Listers The “gelatinous alga” 
has now entirely replaced Yalosphea viridis, and both spherical 
and elongated forms are being taken in the townets in great 
profusion A single specimen of the Cladoceran fodon, carry- 
ing embryos, has been taken for thefirst time this year Among 
the many animals now breeding, the following have not previ- 
ously been noticed the Cephalopod Loligo media, the Lep- 
tostracan Nedala bipes, the Schizopod Macromysis flexuosa 
(= chameleon) , the Macrura Pandalus br evirasties and Heppo 
lyte Cranchu, and the Brachyuran Porcellana longicornis The 
Glaucothoe-stage of Pagurus has also been taken 


THE additions to the Zoological Society's Gaidens during the 
past week include a Black-bellied Weaver Bird (Euplectes afer), 

‘Pin-tarled Whydah Bird (Vidua principalis), an Orange- 
cheeked Waxbill (Zstrelda melpoda), two Common Waxbills 
(Esti elda cinerea) from West Africa, two Amaduvade Finches 
(Esti elda amandava), two Indian Silver bills ( A/us2@ malabarica) 
from India, presented by Miss Herring, a Greater Sulphur- 
crested Cockatoo (Cacatua galerita) from Australia, presented 
by Mr II He Forsayth, four Red-backed Buzzards (Buteo 
erythronotus) from the Falkland Islands, two presented by Dr 
Dale, and two presented by Mr Vere Packe, three Upland 
Geese (Bernecla magellanica) from Patagonia, presented by Sir 
Roger T Goldsworthy , a Herring Gull (Larus argentatus) 
British, presented by Mr Thomas Owen, an Alexandrine 
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Patrakeet (Paleo nig alexand z) from India, presented by Mı. 
S Hulme ,ea Banded tailed Tree Snake (Ah@tulla hocercus), a 
— Sflake (Dipsas cenchoa) frSueTrinidad, presented by Messrs 

Mole and Urich , six Green Tree-frogs (Ayla arbor ea) European, 
presented bythe R@y Clifford D Fothergill, a Moorish load 
(Bufo mauritanica) from Tunis, a Banded-tatled Tree Snihke 
(Ahetglla leocercus) {rom @rinidad, deposited, two Red Oven 
Bards (Peernay zug rufus), a Melancholy Ty rant (7y anus melan 

choltcus) {rom the Argentine Republic, a white-eyebrowed 
Wood Swallow (Artamus supereihosus) from New South Wales, 
six Edible Frogs (Reza esculenta) European, purchased , 2 
Gayal ¢82b3s Srontelrs, g) born in the Gardens 


e 
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CUR ASTRONOMICAL COLUMN 


THE PHOTOGRAPHIC CHART OF THE HEAVENS —M Leevy 
in Comptes Rendus (No 13) for March 27 adds a tew more 
words with regagd to the scheme which he has suggested for 
determining the coordinates of the centres of the clichés Waith- 
out such a method as his, or at any rate one that has for its 
object the same end (that 1s, of shortening the work), tt seems 
that the work of determining the positions of the chief stars 
will extend over some period With 22,054 plates coveriiy 
169 cm and corresponding to a portion of the sky 4° 7 square, 
the average number of tars up to the eleventh magnitude 1s 
estimated as 250 Now it 1s not necessarily certain that ot 
on all of these plates there will be stars who e positions 
are accurately known, and further, even if accurate places han 
once been obtained, our knowledge of their proper motions 15 
ng considered advanced enough to apply them in such an 
instance as this Only the two following ways, then, seem 
i to be left — (1) To observe afresh with our meridian 
circles as many (say six) stars a. will appear on exch cliché 
and deduce,their positions (thus eliminating proper motion), o! 
(2) to adopt a system of triangulation, assuming we know the 
places of some of the more important position stars M Loeay’s 
method ıs based on the latter, ın which he groups the clichés 
together , for instance, the first grouping would contain as 
many as sixteen square degrees, but the second, third, &c , would 
cover Just twice thts number With regird to “le problème 
du rattachement” he says, “Malgré tous les soins pris pour 
exécuter les photographies dans des conditions toujours sembla- 
bles, 11 est impossible que les coordonnées mesurées sur deux 
clichés voisins soient immediatement et ryoureusement com- 
parable Chacun d'eux, en effet, représente la projection d'une 
portion de la sphère céleste sur un plan déterminé, et les plans 
de projection relatifs å deux plaques voisines sont inclines Pun 
sur l’antie d’un certain angle Les poses ont pu être effectuées 
à des époques tiés différentes, on ne saurait donc s'attendre a 
ce que la situation des plaques par rapport a l'axe de la lunette, 
Ponentation l'échelle des mesures soient identiques dans les 
deux cas Par suite 11 est néce~satre de faire subir aux grandeurs 
mesurées certaines conections, st Pon veut qu’elles constituent 
un système unique et homogène de coordonnées” In his first 
memor M Læwy ha already given the formula, &c , for re 
duction, and in the one to which we refer below he gives us an 
application of his method 

In Comptes Rendus for April 4 (No 14) M Loewy states the 
results that he has obtarned in applying his method of deter- 
mining the coordinates of the stars on the cliches for the 
Photographic Chart Asit would be impossible to give an idea 
of this computation without entering into the subject at some 
length, ıt seems hest that we should leave it quite alone and 
refer our readers to the journal itself,.from which he will get full 
information Suffice ıt for us to say that im the different 
methods of ‘raccordement” based on twenty-six well deter- 
mined positions, the probtble error of the equatorial coordinates 
amounts nearly to £o” 1, but #fcumme il faut encore admettre 
les erreurs reelles plus fortes qui les valeuis théoriques calculées, 
1l devient evident que le degié d’exactitude obtenu, bien que 
suffisant, est loim d’éue exagéré ” 


CATALOGUE OF SOUrHERN STAR MAGNITUDES —In 
vol xn no 1 of the Memous of the Amean Academy of Arts 
and Sciences will be found the results in catalogue form of Mr 
Edwin Sawyer’s determinations of the maguitules of southern 
| stars from 0° to ~ 30° Declination tothe 7th magnitude inclusive. 














, 


590 


NATURE 


[APRIL 20, 1393 


-s— 





» 
The general plan was to obsarveevery starehree times, and out 
of the total number of stais in the catalogue (8419) 280 stus 
were observed less than this numbr of times, while 1048, 9491, 


and 194 stars were observed four, five, a: d six umes respectively, ; 


and the rest seven times or more lhe wagious pennies of 
bnghtness were estimated by Argelander's method of step- 
estimations, each sequence comprising ten, five, or twenty stars 
according to the number of tirs # the vicinity observed 
Commencing in the year 1882, Mr Sawyer sayg that neaiTy half 
of the whole work wa, donem that ume, an gpera glass being 
extensively used for fainter sequences, such as those in which the 
stars were of the *h or @inter magnitude a field glass was em 
ployed During the years 1883 and 1885 the observations, as he 
tells us, were wholly discontinued, ‘foring to the injary to We eyes 
from the trying nat we of the work ’ Inthe methodof redaction 
the magnitudes were deduced by pfotung out the sequences, 
graphically using the Uranomeliia Argentina magniludes as 
ordinates, and the observed diffeygnces o! brightness, gxpressed, 
In steps, as absuissa~ The arrangement of the catalogue itself 
is as follows —lhe column» give successively the catalogue 
current number of the star, U A catalogue number, constellation, 
Right Ascensions and Declinations for mean equinox 1875 0, 
number of observations, mean magnitude deduced, Ua 
magnitude, and the three Jast the separate dates of the obser 
vations and magnitudes 

Comparing the average differences between the magnitudes 
here assigned and those given by Gould, it 19 found that 
tt 0 088m about represents it, while .he average error of a single 
determination, assuring equal degree of precision and reluding 
besides accidental errors, the eflect of systematic difference 1s 
given as +£ 0 059m 

While the work was in hand eight variables were discovered, 
which were as follows —U Ophuch (1881), U Ceu (1885), U 
Aquile and Y Sagutaru (1886), R Canis Majors (1887), "Y 
Ophiuch: and W Hy dree (1888), and (°) Leporis (1891), and m 
addition several large discordanc+s were noticed in many values 
obtained (the catalogue number of these are here given), render- 
ing these stars worthy of special attention The Volume con- 
cludes with notes, in which several suspicious cases of variables, 
&e, are recorded 


o—--- 


A New TABLE OF STANDARD WAVE 1 ENGTHS —Under this 
utle Prof H A Rowland contributes to Astsunomy and Astro- 
physics for April (No 1149 the new measurements of several 
metallic lines to be used as standards The actual measures were 
made by Mr L E Jewell, the probable erro: of one setiing 
amounting to 1 part of 5,000,009 of the wave-length, and the 
reductions of the reading by Prof Rowland himself The 
measurements were oDtained with a new machine, supplied with 
a screw specially made afier Piof Kowland’s process The 
standard wave-length of D used was the mean of the determina- 
tions of Angstrom, Muller and Kempf, Kurlbaum, Pierce, and 
Bell, and was 5896 156, different weights being given to these 
separate values This value was utilised in six different ways, 
and the resulting table of wave lengths fiom 2100 to 7700 was 
obtained, the accuracy of which might, as he says, be estimated 
as follows —‘‘ Distribute less than ,$y division of Angstrom 
properly throughout the table as a correction, and it will be per- 
fect within the limits 2400 and 7000 ” 


METEOR SHOWERS —Among the pnncipal meteor shoa ers 
for the current year, a list of which is given in the Companion 
to the Observatory, the following two occur this week, the former 
of which 19 described by Denning as ‘‘ one of the most brihant 
showers ” The radiant points are — 


Date Radiant Meteors 
a è j 
April 20 270° H 33° Swift 
» 25 272° + 21° Swilt , short 


WOLSINGHAM OBSERVATORY, Ciecerar No 35 —A plate 
ta\en with the Compton 8-1nch photo telescope, April 11, com- 
pared with a photo by Max Wolf, 1891, shows that the two 
Stars 

Es-Birm 545 18h 28 9m + 36° 55’ (1900) 
$61 18h 39 4m 36° 52’ 


” ” 





are var , the photo differences being approximately 9 1, 114, 
8 8, 102 


NO 1225, VOL 47] 


GEOGRAPHICAL NOTES 
Ld e 


LETTERS dated March 9 have been received from tbe Ant 
arctic whaling vessels confirming and ext&hding the byief tele- 
giaphic information already published The ships did not 
proceed farther south than 67° farinde, and discovered no signs 
of the existence of the Greenland whale, althovgh whales ol 
several other species were common, and there were great num- 
bers of giampuses In default of whaling, the energy of the 
crews was degoted to sealing, and the four vessels secured 
between them about 16,000 skins and a fill cargo of of The 
seals were of several varieties, but until the return of the sh'ps 
their species cannot be determined, nor then commercial value 
knowm The weather throughout the whol stay in Antarcti 
waters was severe, and the formation of ice compelled the 
vessels to return at an earher date than fas at first intended 


Flat icebergs of enormous size were seen, one being reported as ° 


fiftyem.les in Jébgth The facilities aflérded for scientific work 
Mere dist ppointit a 


(He Delcommune expedition (p 474) haf returned to 
Furope, and M Delcommune was received with great enthusiasm 
in Brussels ‘Ihe expedition, together with the others sent 
out by the Katanga Company, has to a large extent completed 
the work of Livingstone and his successors in theeCongo Basiny 
and in the main confirms the accepted geography of the region 
One point of some interest which has been established is that 
the Lake Lanj1, marked fiom Arab reports at the junction of 
the Luhuga and the Lualaba, has no existence 


THE new number of Petermanns Mittetlungen contams a” 
shoit paper by Prof Kiummel on recent Russian oceanographical 
work im the north Pacific This is accompanied by a map of 
the salirity of the surface water, which extends, and ina general 
way confirms, Mr Buchanan’s map founded on the Challenges 
work The centre of maximum salinity l'es between 20° and 
30° N , and has its centre about 170° W A tongue of con- 
siderablyefresher water stretches nearly across the ocean, about 
10° N andssweeps round the coasts of Amertcaand Asia The 
diminution of salinity northward 1s very interesting, the curves 
of equal salinity sweeping through Bering Sea without regard 
to the line of Aleutian Islands, thus showing that so far as 
1egards surface water, Bering Sea 1s simply part of the Pacific 
ocean, standing in very marked contiast to the Sea of Okhotsk, 
a fact of some interest during the present international con- 
troversy 


Mr T H HATTON-RICHARDS read a paper on British 
New Guinea at the last meeting of the Royal Colonial Institute 
While giving an account of the climate discomaging 10 would- 
be white settlers, Mr Richards describes the native Papuans 
from personal experience as a fine race, possessing a keen 
sense of justice, and most laborious and successful a» agricul- 
turists 





RECENT INNOVATIONS IN VECTOR 


THEORY? 
OF 


late years there has arisen a clique of vector analysts who 

refuse to aamit the quaternion to the glorious company of 
vectors Their high priest ıs Prof Willaid Gibbs Has reasons 
for developing a vector analysis devoid of the quaternion are 
given with tolerable fullness in NATURE, vol alu p 511 His 
own vector analysis 1s presented in a pamphlet, ‘ Elements of 
Vector Analysis, arranged for the Use of Students in Physics, 
not Published’? (1881-84) Mr Oliver Heaviside, in a series 
of papeis published recently in the Ælectrreran and m an 
elaborate memoir in the PhzlosopAtcal Transactions, supports 
some of Gibbs’s contentions and cannot say hard enough things 
about the quatermion as a quantity which no physicist wants 
Prof Macfarlane, of ‘lexas University, has added to the 
literature of the sulyect, and without altogether agrecing with 
Gibbs takes umbrage at a most fundamental principle of 
quaternions and developes a pseudo quateinionic system of 
vector algebra which 1s non-associative in 1's products ! 

Between the years 1846-52, just at the time when Hamilton 
was developing the quaternion calculus, a series of papers was 
published by the Rev M O’Brien, Professor in King s College, 
London ‘The system developed by O’Brien 1s essentially that 


1 Abstract of a paper by Prof C G Knott, read before the Royal Society 
of Edinburgh, on Monday, December 19, 1892 
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advocated by Gibbs and Heaviside Two products of vectois 
are defined, which correspond to Hamulton’s Vag aad — Saf? 
and applications are given of the linear and vector function and 
of the operator að, A. BO, + 0; which somewhat resembles 
the quaternion y 

The broad argument advanced by Gibbs in his letter to 
NATURE 1s that, in comparison with the quantities Vag and 
SyVa8, which symbolise an area and a volume which ‘are the 
veiy foundations of geometry,” anything that can be urged in 
favour cf the quaternion product or quotient as a ‘fundamental 
notion in vector analy@is,” is ‘trivial or artificial” These are 
brave words Let us examine them by considering what is the 
purpose of a vector analysis Clearly such a calculus 1s intended 

, to snow forth the®properties of vectors in a form suitable for 

use 

Having formed th@ conception of a vector, we have next to 
"find what relations exist between any two vectors We have to 
compare one with anothe?, and this we may do by taking either 
their difference or their ratio The geometiy &f displacements 
and velocities saggests the well known addition theorem --- 


a+od=8 


in which by adding the vector 8 we pass from the vector a to the 
vector B e 

But this method 1s not more fundamental geometrically than 
the other method which gives us the quaternion When we wish 
to compare two length“ a and 4, we divide the one by the other 
We form the quotient a/b, and this quotient ıs defined as the 
factor which changes 4 into @ Now a vector 1s a directed 
length By an obvious generalisation, therefore, we compare 
two vectors by taking their quo ient and by defining this 
quotient a/8 as the factor which changes the vector 8 
into the vectora This ts the germ out of which the whole of 
vector analysis naturally grows A more fundamental concep- 
tion it 1s hardly possible to make Yet Gibbs calls ıt trivial and 
artificial! Far more fundamental, we are told, are the concep- 
tions of a vector bounded aiea and a vector bounded *volume, 
whose bounding vectors may have an infinity of values Or 
take the more general case of a body strained homogeneously 
The relative vector of any two of its points passes into its new 
position by a process which ıs a combination of stretching and 
turning A simpler and more complete description cannot be 
imagined It 1s perfectly symbolised by the quaternion with its 
tensor and versor factors And ¢/zs 1s trivial and artificial—as 
trivial, say, as the versor operation which every one performs when 
estimating the time that must be allowed to catch a train 

Another argument advanced by Willard Gibbs 1s in the para- 
graph beginning ‘How much more deeply rooted im the nature 
of things are the functions Sag and Vag than any wnich depend 
on the definition of a quaternton, will appear in a strong light 
rf we try to extend our formula: to space of four or more dimen- 
sions” To elucidate the ‘‘nature of things” by an appeal to 
the fourth dimension—to solve the Inish question by a discussion 
of social life in Mars—~it 1s a grand conception, worthy of the 
scorer of the trivial and artificial quaternion of three dimen- 
sions Further on we are told that there ‘‘ must be vectors in 
such a space”, that 1s, space of four or more dimenstons 
True, and if there be vectors, must {here not be operations for 
changing one vector into another ? 

t“ Vectors must be treated vectorially” is a, high-sounding 
phrase uttered by Prof Henrict and Mr Heaviside What 
does ıt mean? On the same sapient principle, I suppose, 
scalars must be treated scalarially, rotors rotorally, algebra 
algebraically, geometry geometrically * That 1s to say the 
remark ıs a very loose statement of a truism, or 1t 1s profound 
nonsense § rictly speaking, to treat vectorially is to treat 
after the manner of vectors, o1 to treat as vectors do 

Now what does a vector do? Prof Gubbs, the prince of 
vector purists, says on page 6 of his pamphlet that ‘‘the eftect 
of the skew [or vector] multiplication by a [any unit vector] 
upon vectors in a plane perpendicular to æ 1s simply to rotate 
them all 90°1n that plane ” Hence a vectori esa versor To 
which Mr Heaviside tn fierce denunciation ‘‘In a given 
equation [in quaternion vector analysis] one vector may be a 
vector and another a quaternion Or the same vector in, one 
and the same equation may be a vector in one place anda 
quaternion (versor or turner): another This amalgamation 
of the vectorial and quaternionic functions is very puzzling 
You never know how things may turn out” Puzzling? 


Then must Heaviside find his own system as puzzling as any | the smell Greek 
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For when he writes tke vector prodyct z=, he is simply acting 
on 7 byg 9100n aby z, and turning it through aright angle Tt 
1s impossible to get rid of thes yersorial effect of a vector It 
stares you in the face from the very beginning 

A very sore gneygnce with Heaviside and Macfarlane— 
although Gibi cautiously steers clear of the whole question-—1s 
that Hamilton puts ¢, 7°, 2°, each equal to negative unity, with 
the consequence that Sag equal to — ab cos 9, where æ and 4 
arg th@lengths of a and 8, and @ the angle between them This 
putting the squar of a vector equal to sunus the square of its 
length ve» es therr souls mightily Itisso ‘‘ unnatural,” so trouble- 
some n Š - 

Now Prof Kelland, ın Kelland and Tait’s ‘Introduction to 
Quatergtong,” chap, u! , shows that 1f we assume, as do Heavi- 
side and Macfarlane, the cyclic relations 


s 
yaks -j jJk=r= =h] himj= -th 


and if in gddition we desire an gssoczatzve algebra, then of neces- 
suly we must have P=77=k’=—1 If then, following these 
O’Brienites, we put what they consider to be so much simpler 
and more natural, namely, @=7?=4’= +1, we get a non- 
associative algebra of appalling complexity, which in the long 
run gives us no more than the associative quatermion algebia 

Heaviside apparently 1s unaware of the non-associative 
beauties of his system, which he believes ‘‘to represent what 
the physicist wants,” for he says, much to the credit of the 
Philosophical Transacteons, that his system (which is 
demonstrably of quaternions) 1s ‘‘simply the elements of 
quaternions without the quaterntons, with the notation simplified 
to the uttermost, and with the very inconvenient sus sga 
before scalar products done away with” (Pha? Zhans, vol 
celxxxin 1892, p 428) 

We have seen how perfectly natural 1s the geometric concep- 
tiofi of a quaternion as the quotient of two vectors, and the 
quaternion product ıs as simply conceived of as the operator 
(a8) which turns the vector 87’ into @ Space considerations 
quichly lead us to constde: quaternions which rotate a given 
vector through a might angle If we take two such right or 
nadrantal quaternions I l and operate severally on the vector 
a that ıs perpendicular to the axes of both, it is easy to show 
that 

Ie + la = (I + I)e 


gives a right quatermion ([+I’) beating to I and I’ the same 
relation which would exist were I and I’ vectors Tnatis, night 
or quadrantal quaternions are added and subtracted according to 
the recognised rules for vector addition and subtraction, which 
so far, ba it noted, are all we know about vectors Hence in 
combinations other than addition and subtraction we may treat 
vectors as quadrantal quaternions, exactly as Gibbs, Heaviside, 
and Macfarlane do, altnough in a half-hearted fashion 

It remains now to consider wherein the systems advocated by 
these vector analysts improve upon Hamilton’s Do they give 
us anything of value not contained ın quaternions ? 

Prof Gibbs, having objected ¿x zofo to the quaternion pro- 
duct af, 1s for consistency’s sake bound to object to Hamilton’s 
selective principle of notation His own notation 1s very sim.lar 
in appearance to O'Brien's of old He defines two products, 
the azrec! product (a A) and the skew product (a x 8) The 
direct product 1s Grassmann’s mner product or Hamilton’s 
—Sag, and the skew product 1s Vag, so called probably 
because ıt has a value only when a and £ are skew, oi 
inclined to one another Now there is a serous objecttor at 
the very outset to such a form as a x 8 for the vector product 
ofaand g There corresponds to it no quotient amenable to 
symbolic treatment The reason 1s, of course, that æ y $ 1s not 
a complete product Given the quaternion equation af = g, 
any one quantity ts uniquely determined ıf the other two are 
given Butit 1s impossible, ın spite of the suggestiveness of the 
form, to throw Prof Gibbs's a x B = y into any such shape as 
a=y—ß The point is that Hamilton’s notation does not even 
suggest the posstbility of such a transformation It 1s certainly 
mexpedient, to say the least, to use a notation strongly resem- 
bling that for multiplication of ordinary algebraic quantities, but 
having no corresponding process by which either factor can be 
carried over as a generalised divisor to the other side of the 
equation 

One peculiar perspicuity of Hamulton’s notation arises from 
the fact that S and V are thrown out in bold relief from amongst 
letters used for vectors and the small 
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Roman letters used for quateynions an l scalars A glance tells 
us what kind of quantny we have to deal with before,we are 
cilled upon to inquire into is gonep sition There ıs nossuch 
eye-catching virtue in Gibbs’s notation , and Heaviside largely 
destroys the contrast between the quantitieygpd selective symbols 
by using capital letters for all In print the vectSrs are made 
heavy and stand out prominently enough But a vector analysis 
1s a thing zo be used, and with pacil or pen or chalk ona 
blackboard ıt 1s hopeless to prevent confusion between A @nd A 
In suggesting a suffix notatton for manuscript, Heaviside un- 
consciously condemns his own system Two conditions for a 
good notation awe (I) ap wsmestakeable difference between 
easely witen symbols for scalar and vector quantities, (2) the 
scalar and vector parts of products and quotignts throwneout in 
clear relief This second 1s quite as impoftant as the first con- 
dition So far, Hamulton’s potation®easily holds its own, 

A very important symbol of operation 1s the Nanla, y, «lich 
may be defined in the form a0, + 40, + yO, «here 00,0, are space. 
differentiations along the mutually rectangular chrecu8ns of thé 
unit vectors aBy Since Heaviside and Maclarlane make a’p*y? 
each equal to + 1, they find that’ vz, where a1, any scalar, 1s 
Pafdx® + d?ujdy? + d®afds® The real y% 1. minus this 
quantity When y? acts on a vector, Heaviside boldly defines 
v’w as having the same significance , but Macfarlane, rejoicing 
in his non associative algebra, finds that v(vw) is quite a 
different quantity from (vv)w The net result attained by this 
tinkering of the signs ıs to get a pseudo nabla non-associative 
with itself! 

Gibbs moves more cannily He defines separately the 
quantiues vu, Vx Vw, and V Vw, which mean the same 
things as the quaternion quantities va, Vyw, -Svw, and 
—v*w [In quaternions there 1s one definition of y, and every- 
thing else follows ] But even with these four definitions (all of 
which are properties somewhat distorted of the real Nabla) Gabbs 
finds his system lacking im flexibility He has, so to speak, to 
lubricate 11s Joints by pouring in the definitions of four other 
functions with as many new symbols One of these is the 
Potential, the others are called the Newtonian Laplacian, and 
Maxwellian They are symbolised thus— Pot, New, Lip, Maxa 
Their meanings will be evident when they are exhibited in 
quaternion form, Thus, as is well known, 


3? CH 8 Pe 
( av * ap Pa 52) Pot w= — grt, 
from which at once 


Y? Pot u = + qru 
er 


Pot u = anv~tu 
Si nilarly, if w 1s a vector quantity, 
Vot w = gry ~ ?w 
‘Fhen we have 
New u = y Pot u = qrv-!e 
Lap w = Vy Pot w = 47VV-)e 
~ Max w = Sy Pot w = 4nSv-lw 
Now, Prof Gibbs gives a good many equations connecting 
these functions and their various derivatives, equations which 
in quaternions are zdesfztzes volving the very simplest trans- 
formations But there 1s no such simplicity and flexibility in 
Gibbs's analysis For example, he takes eight distinct steps to 
prove two equations, which are special cases of 
vyu =u! 
Another of his ¢eo/ ems, namely, 
4r Pot w = Lap Lap w ~ New Max w 
2s simply the quaternion identity 
ATY“ eo = yry -lynly 
= pry iV yw + yry Syo 
Sımilarly the equation 


i 
4r Pitu = ~ Max New u ‘ 
4s a travesty of 
ary "a = 4ro-ly—l a! 

These extremely simple quaternion transformations cannot be 
obtained with the operator used by Gibbs Hence the necessity 
he 1s under to introduce his Pot, New, Lap, Max, which are 
merely inverse quatetuion operators 
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Gibbs’s system of dyadics, which Heaviside regards with such 
Mgh admwation, differs from Hamuilton’s treatment of the linear 
and vector function simply by virtue of its notation In hus 
letter to NATURE he gives reasons why ths notation gs prefer- 
fable to the recognised quaternion notation As developed in 
the pamphlet, the theory of the dyadic goes over much the same 
ground as 1s traversed in the last chapter of Kellarfd and Tatt’s 
** Introduction to Quaternions ” With the exception of a few of 
those lexicon products, for which Prof Gibbs has such an affec- 
tion,? there 1senothing of real value added to our knowledge of 
the lear and vector function As usud, the path is littered 
with definition after definition i hus the diz ect pi oduct? of two 
dyads (indicated by a dot) 1s defined by the equation 
{a8} {p8} = ya Quaterntons gives at onte 


pyp = aSBlySdp) + Qe = aS8pSBy + &c 


Then there follow the definitions of the skew products of p» 
and p, thus— @ . 


mS p Sp =arx p+ Bux pty p 
m pxp=pxai+pxBu+px yw 


These ar€ not quantities but operators To see what they mean 
let them operate on some vector e Then we find 
. 


$ xp g= aSrpr + = oV po o 

pxo o=VpaSrar+ = Voor 

The first 1s simply pw, the old thing! The second is a well- 
known and impoitant quantity in the theory of the linear and 
vector function It istnteresting to note, as bearing upon the 


intelhgibilıty ot the notation, that Heaviside, who dotes so on 
the dyadic, writes @ x pin the form V@p, so that he makes 


oVpo = -~ Vogp!! 


As one example of our gazu 1n following Gibbs's notation, 
take his dyadte identity — 


v Px oh =tex ob o, 

on which the comment is that “the braces cannot be omitted 
without ambiguity’ The quaternion expression is pVpde, 
where there 1s no chance of ambiguity, where everything 1s 
perfectly straightforward, and where there 1s much greater com- 
pactness in form Itseems to me that this last equation given 
by Gibbs condemns his whole principle of notation It shows 
that one use of connecting symbols is to obscure the significance 
of a transformation 

A beautiful example of virtually giving back with the left hand 
v hat he has taken away with the right 1s furnished on p 42 of 
Gibbs's pamphlet He writes ‘On this account we may 
regard the dyad as the most general form of product of two 
vectors We shall call ıt the mdeterminate product” And 
then he shows how to obtain a vector and a scalar “froma 
dyadic by insertion of the sign of skew or direct multiplication ” 

This ts eaquisite From the operator ad + Bu + yv, he forms 
—heedless of his high toned scorn for the quatermion product— 
the conception of the sum of three similar though more general 
products, but quiets his coftscience by calling them zvdefermin- 
ate! This sum of products then becomes by simple insertion 
of dots and crosses the vector 

ox =axXAt+BPxeptyxy, 
and the scalar 
` ps=a A+B pty v 

Why, we naturally ask, 1s this ede/er minate product welcomed 
where the gvaternton product 1s spurned ? 

The truth is the quaternton, or something like it, has to come 
in, and in it most assuredly does come when Gibbs proceeds 


to treat the versor m dyadic form The expression 
{288 — I} {zaa — I} represents in Gubbs’s notation the 
quaternion operator 

Bal )aß, or more simply g( yg 


The I 1s called an z@emfactos and 1s simply unity 
There 1s something almost naive in the way in which Heavi 
side introduces the dyadic as if nothing like it was to be found 


1 We are surprised that s much etymological erudition should accept such 
a momstrosity as parallelOpiped, 

2 Gibbs calls the quantity p e (which 1s simply Hamuilton’s go) the direct 
product of the dyadic gard the véctor¢ The direct product of two vectors * 
1s a A, and this Heaviside calls the scalar product Similarly translating 
the Gibbsan dialect, he speaks of go as being the “scalar product of the 
dyadic and the vector”—and gets a scalar product equal to a vector! 
‘This "ıs most tolerable and not to be endured ” 





„equation xxvii ), 
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in ether Hamilton or Tat The truth is it 1s all there 
s e 


Hamilton showed long ago that 1f 
z5 ppe aSap + BSup + ySvp, 


then 


—* 


pp = AySayp + Ship + Srp, 


a,Saby = VBy, &c , A SAur = Vur, &e 


Now Heaviside fusses greatly over this method of inverting p, 
and any reader of § 172 (‘‘ Electromagnetic Tlftory,” in the 
Electrician), would infer that the invention of the name 
dyadic suggestion this demonstration which Hamilton and 
Tait had somehow missed in their development of ‘the very 
clumsy way” of expressing @—1p in terms of p, op, and p°? But 
the whole thing 1s given in Hamuilton’s ‘‘ Elements” (p 438, 
and in Tatt’s ‘“Quaternions” (p 89, second 
edition , p 123, third edition) I would also refer to § 174 of 
Tait’s third edition (§ 162 of the second), a comparison of witch 
with Heaviside’s tall talk in the leeds raan November 18, 
1892 (§ 171), Will show that, on the most lenient hypothesis 
available, our self-appomted crilic of Tait’s methods bas never 
really read Tait’s ‘f Quaternions ” 

All through bis system Prof Gibbs has refused to, consider 
the complete product of two vectors He has used the form a8 
to mean a ‘‘ dyad” or operator of the form aSf or BSa What, 
then, can he mean us to understand by the equatrons— 


x J [tou= | f [tvo ( (2) of § 164), 
ànd 


[ere = | [de> ve ( (2) of $ 165) 


In quaternion notation the last would be written 


f dpo = f Í V(dev)w 


Both equations are quite correct if and only if dow, dpw, and 
ve are taken in their quaternion meaning of guavtzties But 
Gibbs has wilfully cat himself adrift from this interpretation 
How, then, does he interpret these equations ? 
ein chief arguments of the paper may be briefly summarised 
thus — 

(1) Itis maintained that the qaaternion 1s as fundamental a 
geometrical conception as any that Prof Gibbs has named 

(2) In every vector analysis so far developed, the versorial 
character of vectors in product combinations is imphed if not 
explicitly stated 

(3) This being so, 1t follows as a zazua? consequence that the 
square of a unit vector 1s equal to negative unity 

(4) The asstemptzon that the square of a unit vector 1s positive 
unity leads to an algebra whose characteristic quantities are 
non-associative, and whose Y 1» not the real eficient Vadla of 
quaterntons 

(5) The invention of new names afd new notations has added 
practically nothing of importance to what we have already 
learned from quaterntons 


where 





EXPERIMENTAL MEDICINE } 


THIS volume is the fourth number of this remarkable pub- 

lication, and will prove of surpassing interest to the bac- 
teriologist, physiologist, and physician, chiefly on account of 
the first paper which it contains ? 

In 1877 Dr N V Eck invented an operation by which it 
was possible to alter the circulation in such a manner that the 
blood flowed from the portal vem into the inferior vena cava 
without passing through the liver He succeeded 1n establish- 
ing an artilicial opening between these veins ın several dogs, 
and then tied the portal vein near the liver, unfortunately, 
only one dog lived for any length of tıme (two anda half months), 
and, owing to an accident, Dr Eck was unable to control the 
result by post-mortem examination The operation has now 
been repeated at the St Petersburg Institute, and it hasbeen 





* 
1 Archives des Sciences biolo iques publicés par l'institut impérial de 
médecine experimentale a St Petersbourg,’* vol 1 no 
2 “La fistule d’Eck de la veine cave tnférieure et de la veine porte, et 
ses conséquences pour l'organisme, par MM les Drs M Hahn, V Massen, 
M Nenck:, et J Pawlow’ 
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found that in successgul cases the blood passed entirely from the 
portal yem anto éhe inferior vena cava 

The animals which succesw#ully resisted this severe operation 
showed no alteration in the appetite, though after a period of 
ten days or soghen per underwent markedchanges Although 
perfectly docile before the operation, they now became bad- 
tempered, bit everything that came in their way, and showed 
undue excitement on trifling provocation The animals became 
weak,®and their gait ataxic, whilst the sensory apparatus was 
also greatly disturped, as they often became blind, and appeared 
to lose all sensation of pam In a further stage convulsions 
and coma supervered , though the,animale occasionally re 
covered perfectly after a time, many of them died when the 
first attack" of exgtement and convulsions occurred, or suc- 
cumbed .o subsequent attacks, although, on the whole, the latter 
rarely proved fatal Th® tempegatuie showed no changes 
attributable to the veinous fistula, but the weight generally 
giminished until death superveged, although, in amimals whch 
recoveref ıt reached, or even exceeded, the original weight 
The appetite wa~ good, though capricious , but a distinct rela- 
tion was found to earst between the state of the alimentary 
canal and the afacks of excitement before mentioned The 
animals which ahsolutely refared to eat meat remamed free 
from the attachs, while the ‘crises ’ invariably occured in the 
dogs that ate meat voraciously It 1s a remarkable fact that 
many of them learnt by experience that meat was bad for thea, 
and declined to take it 

Some dogs recovered peifectly, and at the postmortem ıt was 
found that a collateral circulation had been set up, so that the 
portal blood again circulated through the liver 

Tt would appear from further observations that these symptoms 
are due to the toxic action of the products of the transformation 
of nitrogenous food, the liver being unable to convert them into 
ur&a and une acid Caibamıc acid was found in the urine of 
these animals, and carbamate of sodium or calcium, when mtro- 
duced into a healthy animal’s stomach, produced exactly the 
same symptoms as the fistula ahove described On the other 
hand, ıt was* found impossible to poison healthy dogs with the 
@ame salt, provided the setting free of carbamic acid was pre- 
vented py the sunultaneous introduction of carbonate of soda 
into the stomach, while the int:oduction of both salts gave rise 
to all the symptoms of carbamic acid poisoning, when the creu- 
lation through the liver had been gnterrupted The authors 
conclude, therefore, that the carbamates formed during digestion 
in passing through the liver are tiansformed into a harmless 
substance, and that this substance 1s most probably urea 

In some cases the experimenters removed the entire liver , but 
the annnals never lived more than sia hours, and fell at once into 
a comatose state, followed by convu'sions, tetanus, and death 
through arrest of the respiration Similar results were obtained 
by establishing a venous fistula in the first place and tying the 
hepatic artery afterwards 

According to Messrs Hahn and Nenchi, who performed the 
chemical part of these observations, the raction of the urine 
remained normal until one of the attachs of excitement set in, 
when it became alkaline If the hepatic arterv were tied at the 
same time, the urime contamed a httle albumin and hzema- 
globin, together with small quantities of urobilin and biliary 
pigment, provided the gall-bladder had not been emptied before 
the operation The quantity of urea was always greatly lessened 
1f the hepatic artei} were also tied, or the greater part of the 
liver removed The relation of the nitrogen in urea to the 
total quantity of nitrogen excreted was much smaller than 
normal, being only 77 per cent instead of 89 per cent On the 
other hand, the uric acid in the urine ultimately moeased in 
quantity, even when the hepatic artery was not tied, although 
the total quantity of nitrogen excreted was not greater than 
normal, the mcrease in the uric acid corresponding to the 
setting m of the convulsions With regard to the ammonia 
contained ın urine, the authors have come to the following con 
clu iors —(1) Ech’ operation, combined with the ligature of 
the hepatic artery, causes in dogs an increase in the excretion of 
ammonia In some cases this increase is relative only with 
regard to the nitrogen of urea or the total nitrogen, whereas in 
other cases it 1s absolute, and this absolute mcrease takes place 
when the ammals survive the operation for twenty hours at 
least , (2) the secretion of ammonia creases rapidly in animals 
which have been subjected to Eck’s operation as soon as the 
first symptoms set in 

In a further sertes of researches the authors showed that car- 
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bamic acid 1s present in Lhe urine of a orma: animal, and 
increases after Eck s operation It would be interesting, there- 
fore to compare these facts with, what we know of the mncsease 
of ammonia in pathological states of the liver im man The 
liver, however, ıs not the only place whemguea is formed, for 
the urea never completely disappeared in any of These experi- 
ments, and it 1s well known that in sharks which live seventy 
hours after the removal of the liver, læ urea in the muscles does 
not diminish afte: the operation . 

Such are the chief new facts we have met Sith in this in- 
teresting memon, and ıt 1s certain that these investigations open 
up a new field fomfurthergesearches The other,papers ! con- 
tained in this volume call for little comment, they relate chiefly 
to the digestive and putrefactive processes tyk.ng ptaceein the 
human intestinal tract, , 

It will be seen, however, that thas fourth number sustains 
the well-earned i.eputation of the three first ones, and that 
the archives deserve to take their place among the chief scien; 
nie journals which made their first appearance m®*the year 
1892 
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STEAM ENGINE TRIALS 


£ PAPER on the last series of steam engine tuals undertaken 
by the late Mr P W Willans was read at the meeting of 

the Institution of Civil Engineeis on April rr 

The paper dealt with an extensive series of condensing 
trials made with a 40 IH P Willans Central-Valve Engine 
These were intended to form a sequel to the investigations 
described ın the author’s papers, entitled ‘‘ Economy Trials of 
a Non-condensing Steam Engine, Simple, Compound, and 
Triple,” read before the Institution tn 1888 and 1889 The 
principal objects in undertaking these trials were—(1t) To 
ascertain the initial condensation 10 the first cylinder, and to 
trace the behaviour of the steam in the succeeding cylinders, 
when working asa compound or triple expansion gngine , (2) 
To observe the effect of speed of rotation, area of exposed sur- 
face, and range of temperature, upon the initial condensation, 
and upon economy generally , (3) To asceitain the percentage 
of the theoretical mean pressure actually obtained , (4) To 
ascertain the ratio of the work done by each pound of s'eam to 
the theoretical work due fram it, (5) To determine the con- 
sumption of steam at all loads, and under various conditions 

The consumption of steam was determined by discharging the 
condensed water from the exhaust into a tank cairied by a weigh- 
bridge, and observing the intervals of tıme required for fixed 
weights of water torunin By this method, a continual watch 
was kept on the performance of the engine during the whole 
trial, and any disturbing cause was immediately detected , leaky 
steam pipe joints did not affect the result, and the length of the 
trial might be much reduced Special experiments, made to 
ascertain whether any addition was necessary to cover leakage 
m e engine and exhau-t-pipe, showed that this leakage was 
shght 

The method of determining the theoretical work due from 
one pound of saturated steam when discharging mto a condenser 
was nest considered, and it was shown that the thermal 
efficiency of a condensing engine must of necessity be less than 
that of a non-condensing engine, owing to the greater pro- 
portionate size of the “toe” of the diagram cut off for practical 
reasons In the non condensing trials the best number of 
expansions was computed from the approximate formula 
pë v7 =-constant , but for the condensing trials the error in this 
could not be neglected The best ratio of expansion and mean 
pressure were therefore calculated for adiabatic expansion, by 
Mr Macfarlane Gray’s 6 p diagram, combined with a volume 
curve Altogether sixty-two trials were made under various 
conditions of speed, steam pressure, load, and ratio of ex- 
pansion, as well as with the engine working simple, compound, 
and triple, and the results were emboaied in the tables accom- 
panying the paper 

One of the principal deductions from these experiments was 
the ‘‘straight-line” law of steam-consumption, and it was 
shown by diagrams that the ¢ofa/ water for the horse power 


“On the Putrefactive Processes in the Large Intestine of Man and on 
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conesponding to any mean pressure P, was W + KP, where 
W was tłe water which would be used by the engine at 
zero mean pressure (through initial condensation, radiation and 
conduction), supposing it were frictionless, “and K was the water 
*per how required to produce each pound of mean pressure 
These factors were shown to vary with the conditions under 
which the engine was working ° 
Eighteen of the trials were planned to assist in determining 
the law connecting initial condensation with revolutions , and it 
was found thet in the high-pressure cvlinder at high mean 
pressures the total condensation per unjt®of time was directly 
propoitional to the square root of the number of revolutions 
per unit of time As the mean pressure was diminished, the 
condetation became more and more nearfy constant at all 
speeds , and finally, at low mcan pressures, the law appeared 
to be reveised For the low-pressure cflinder, the law was 
modified ` 
e The impor tat, question of the changtng proportions of steam 
and water pieserft during the expansive part of the stoke was 
mvestigated by the 0 @ diagram The matter was*first examined 
tReoreticajly by considering the effect of a thin line: of infinitely 
conducting matter, and a curve was drawn on the 6 p diagram 
showing the rate at which the steam initially condensed ım 
waiming up the liner from the exhaust to the myial tempera; 
ature was re-evapoiated as the expansion proceeded The 
actual ie-evaporation, as obtained by measuement of the 
indicator cards was compared with this theoretical re evapora 
tion, the difference measuring the delay in the return of the 
heat from the liner to the steam The losses due to con-, 
duction and radiation, to passage through ports, and (o 
incomplete expansion, could also be shown on the 0 @ dia 
ram 
: The question of the economical advantage of reducing the 
power by automatic cut-off versus throttling was discussed. 


was large or a simple engme, moderate fo. a compound engine, 
and, for & triple engine, almost inapprectable It further 
appeared that the gain at high speeds was greater than at low 
speeds 
MA few tuals made with the cylinders steam jacketed showed 
a slight gam, but further experiments were required to show 
whether the gain was likely to be worth the extra trouble and 
expense involved 

The missing steam at cut-off varied in the trials to even a 
greater extent than it did ın the non-condensing tnals—the 
amount be ng much affected by the range of temperature, the 
density of the steam, and by othe: conditions 

It appeared that, under all circumstances, the tnple-condens- 
ing engine showed an advantage over the compound in regard 
to steam consumption, but that, except fo. very large engines, 
the compound-transfer engine was probably the best for pres- 
sures below 1§0 lbs (absolute) pressure per square inch 





ETHNOLOGICAL OBSERVATIONS IN 
AUSTRALIA 


SOME time agoMr R Etheridge, jun , carried on a series of 

geological and ethnological investigations im the valley of 
the Wollondilly Rivet, at its junction with the Natta: River, 
New South Wales , and in the latest number of the '‘ Records 
of the Australian Museum” (vol n No 4) he gives an inte- 
resting account of the vgrious facts he had occasion to study 
The following is the greater part of the passage in which he 
records his ethnological observations — 


The aborigines of the Wollondilly and Natta: Valleys, must, 
from local accounts, have existed ın considerable numbers, 
and are now only represented by interments, carved trees, 
wizards’ hands, and charcoal diawings in rock shelters along 
the precipitous escarpments 

The first objects investigated under this head were the 
“ Hands on the Rock ” The ‘‘roch” consists of a huge mass 
of Hawkesbury Sandstone, about seventeen feet in breadth and 
length, hollowed out on the side overloohing the uiver to the 
extent of six feet It ıs perghed on the side of a gentle rise 
from the Wollondilly, having rolled from the higher ground 
above, and alongside the track from the Nattaı function to 
Cox’s River, in the immediate south-west corner of the Parish 

Werriberrr The cavernous front of the i1ock is fifteen feet 





Broadly, the result was that the gain by varying the expansion » 
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broad, and twelve feet high On the bach wall are depicted a 
number ofred hands, both right and left Under thẹ puncipal 
hands are four white curved bands, resembling boomerangs or 
ribs, the Whole of the hands being ielieved, as 1s usually the 
case with these representations by lightsp'ash work The hand-e 
maths in this shelter differ, however, from any T have seen before 
by an unquestionably previous preparation of the rock suiface 
for their reception by incising the surface to the shape of each 
hand, thus leaving a slightly raised maigin around each I have 
recently given (Records Geol Survey, NS Wales, 1892, 
mo Pt 1 p 34) an epitome of our knowledge of these hand 
imprints, their method bf preparation, and supposed significance 
sufficiently full to render any further reference unnecessary at 





present The colour red, amongst black taces, was the gymbol 
of evil (Fraser, Jomn R Soc, N S Wales for 1882 [1883], 
avi p 213) ° 


Mr Maurice Hayes, of Queahgong, informed me that he has 
known the rock for th past fifty years, and thmt the im pgints 
have not altered in the least He found it #ifficult to oltam 
trustworthy ing mation from the aborigines regarding them , they 
expressed ignorance, but ultimately gave him to understand 
that the “‘ hands weie the imprints of those of their Dtity when 
on earth ” 

The large alluvial flits in this neighbourhood, along the 
Wollondilly, were, I was informed, great gathering grounds for 
the various tribes from many miles round, even those of 
Goulburn and Shoalhaven participating 





Ona spur overlooking one of these gieen expanses, known 
as Gorman’s Flat, immediately at the junction of the Wollon- 
“dilly and Natta: Rivers, we mvestigated an mterment, thirty 
years old, indicated by a single carved tree, but the device has, 
T regret to say, been wantonly destroyed This grave is known 
to be that of ‘‘Jimmy Aiemoy,” or ‘* Blackman’s Billy,” of the 
local tribe, and called in the aboriginal dialect Ah-2e-moy, and 
was covered by a small mound at the foot of a small tree, forty- 
seven feet north of the carved tree, and had been surrounded by 
a sapling fence After removing the mound and, superin 
cumbent soil, we found the giave had been filled with boulders 
and large pieces of 1ock to the depth of four feet six 
inches, whilst under this was a layer of split umber and 
bark On semoving th- we found the skeleton well 
wrapt in what nad once been an old coat, a blanket, and an 
opossum rug The skeleton was doubled up ın the usual 
manner, the arms diawn up to the breast, and the legs against the 
abdomen, placed on the right side, and facing the south-east 
Not the least interesting fact was the variety of articles placed 
with the deceased, according to aboriginal custom Loose in 
the superincumbent earth we found an ingenious conversion of a 
piece of forked 1ron into a probable spear-head, a pointed stick, 
and some loose pieces of timber Underneath the skeleton in 
various positions there occured an old comb in two pieces, a 
thimble, a large iron spoon, the blade of another spoon, a small 
bullet mould, handle and portion of the tin plate work of an old 
‘quait pot” œ ‘billy can,” fragment of a clay tobacco pipe- 
stem, top of an old metal powder og shot case, containing shot 
and a few shirt buttons, and last, but by no means the least 
cuirous, a castor oil bottle, still containing what seems to be a 
portion of the o1l—this was placed directly under the head 

A little below the junction of the rivers we viewed the burial 
place of a ‘* Chief” of the late local tribe, the interment having 
taken place about fifteen years ago It hes contiguous to one of 
three marked trees placed in a triangle, the longe t side or base 
of the latter being half a chain in length, and bearing north west 
and south east The trees are still] erect, although the caivings 
are more or less obliterated by bush fires, but they seem to have 
been chiefly ın zig-zag lines, and of course cut with an tron 
tomahawk The heavy rain prevailing at the time deterred us 
from investigating this burial $ 

This concluded our investigations ın Burtagorang proper, but 
on returning to Thirlmere, we diveited our course near Vander- 
ville, across the Werrtberr: Creek to ‘‘The Hermitage,” the 
estate of Mr W G Hayes, parish of Burragorang, county of 
Camden Thiough the kindness of Mr Hayes we wereallowed 
to examine a much more extensive burtal ground than either o1 
the preceding Jere, on a small plateau above and to the east 
of the Waterfall Creek, a branch of the Weiniberi, and behind, 
orto the south of the homestead, are four graves of various 
sizes distinguished by four ca! ved trees, more or less ın a state of 
dilapidation There does not appear to have been any geo 
metrical form of arrangement assumed in the placing of these 
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graves, unless it be a roughly*rhomboidal one We expected, 
from curzegt report, to find five gfaves here, but four only 18- 
warded our efforts Three qf the graves and three carved trees 
are more or less ina north-wes@and south east line — Starting 
at the north west corner, the figuies on a She oak (Casuarina) 
have been jMrtiallP"Oobliterated, ten feet from thisis the first 
grave, and fourteen feet from the latter 1s another carved She- 
oak, now lying on the grognd and much decayed Fifty one feet 
syll fẹ ther on occurs the largest grave, and at another fifty one 
feet the thi'd orgamented tiee, a dead gum sull standing but 
much bunt by buh fires, and bearing an extraordinary figure 
Between the last grave and thistree, and deviating somewhat 
from the straight lime in the third inférment, “at right angles to 
the orjgina] starting point , and fifty-four feet from ıt at right 
angles, 1s the forti carved tree, also a dead gum, bearing 
figures At ight angles toghis again, and distant sixty four feet, 
is the fourth grave, apparently witlfout any indicating tree neat 
it We did not investigate the contents of these graves owing 
to want ef time : 

I am not acquainted with any systematic account of Australian 
carved trees, m fact little seems to have been collectively 
written about them, and very few iepresentations figured 
Probably some of the earliest illustrations are those by Oaley, 
Sturt, and ‘W R G ” presumed to be from the context of his 
wiitings, Mr Surveyor W R Govett, of Govett’s Leap fame 
Oxley di-covered a grave on the Lachlan, consisting of a sea 
circular mound, with two tiees overlooking 1t, barked and ca: ved 
inasimple manner (Journ Two Expeds Interior N S Wales, 
1820, p 139, plate) These carvings consisted of heiring bone 
on the one tree, and well marked cuived although simple lines 
on the other The explorer Sturt noticed an oblong g.ave 
Leyond Taylor’s Rivulet, Macquarie Rivei, around which tne 
trees were ‘‘ fancifully carved on the inner side,” one with a 
figure of a heart (Two Expeds Interior S Austr, 1834, 1, 
p 14) Theanonymousautho: (W R G ) describes an occurrence 
of this kind at Mount Wayo, County Argyle, m the following 
words —‘* The trees all iound the tomb were marked 1n vartous 
peculiar wags, some with ztg-zags and stripes, and pieces of bark 
otherwise cut” (Saturday Mag 1836, 1x, No 279, 0 184) 
A Mr Macdonald states that the aborigines of the Page and 
Isis, ibutartes of the Hunter River, cave serpentine hnes on 
two trees to the north west of each grave (Journ Anthiop 
Inst Gt Brit and Ireland, 1878, vu, p 256) 

The figures are either composed ef 1.ght lines or curves, more 
commonly the former, but a few instances have been recorded of 
natural o-jects, such as the outhme of an Emu’s foot, seen by 
Leichhardt on a gum tree in the Gulf Countiy (Journ Overland 
Exped Moreton Bay to Poit Essington, 1847, p 356) One 
thing ts self-evident, such carvings possessed a dual if not a 
triple significance We have already seen the employment of 
them to indicate an interment, presumably acting the pat of a 
tombstone, for it ıs believed by some that the figures on a tree 
in each case correspond to those on the inner side of deceased's 
*possum rug, the womJaz az, o1 “drawing,” which Fiasei thinks 
was distinctive in each family, or a peculiar modificatior of tne 
tribal mowébazaz (Journ R Soc NS Wales for 1892 [1893], 
xvi, p 201) So farasI can gather, such devices invariably 
indicated the last resting-place of a male Mr E M Curr 
states (* The Australian Race, 1886,” u, p 433) that the 
Breeaba Tribe, at the head-wateis of the Burdekin River, North 
Queensland, employed marked trees to commemorate a battle 
He figures a tree from the banks of the Diamantina, barhed and 
marked by a series of close, nregularly supe1-imposea notches, 
lke those made by a black whenclimbing a tree These how- 
ever, can hardly be compared to carvings 

According to Mr J Henderson, Dr John Fiaser, Mr A W 
Howitt, and Mr Macdonald previously mentioned, Bora Grounds 
are also embellished with carved trees The first named de- 
scribes (‘ Obs Colonies of NS Walesand V D Land,” 1832, 
p 145, pl 3) the approach to one of these initiation places at 
Wellington as through ‘‘ along, straight avenue of tiees, exterd- 
ing for about a mile, and these were carved on each side with 
various devices At the lower extiemity of this, a nanow 
pathway turned off towards the left and soon terminated in a 
circle? Mr Henderson further remarks that the fact of the use 
of this place for Bora purposes was communicated to him by tne 
then headman cof the tribe Dr Fraser says (Journ R Soc’ 
N S Wales for 1882 [1883] xvi, p 205) that the Gringai Trike, 
one of the northern N S Welsh tribes, clear two circular en- 
closures, one within the other, for then Bora, and that the trees 
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growing around the smaller eircle are carved “with curious 
emblematical devices and figures”, whilst Mr Blac#onadd_ in- 
forms us that on the Bora ground of the Page and Isis Rêver 
Natives, as many as a hundred and twenty marked trees occur 
round about (Journ Anthrop Inst Gt Briewbreland, 1878, vi, 
p 256) Confirmation 1s further afforded by Mr W O 
Hodgkinson, who saw a Bora giound on the Macleay River 
with “trees minutely tatooed, and caed to sach a conside able 
altitude that he could not help fee‘ing astomishgd at the lfbour 
bestowed onthe work” (Smyth, ‘ Aborigines of Victoria, 1878,” 
1, p 292) 

I as previously stated according to currente repoit, the 
designs on the trees be the same as those on the *possum rugs, 
the transfer of them to the trees surrounding asgrave fnus® have 
had some important and lasting meanjng to the survyvors The 
figures on the rug may have iedicated some degree of ownership, 
a crest, coat of arms, or monogram, as it were, and in such a 
case the reproduction on the treeqsurrounding a grave gnay bee! 
loohea upon as an identification of the deceased Henderson 
speaks of the tree carvings as symbols  ‘‘ A symbol 1s after- 
wa ds carved upon the nearest tree, which seems to indicate the 
particular tribe to which the ind.vidual may have belonged ” 
("Obs Colonies of N S Walesand V D Land, 1832,” p 149) 
Or had they a deeper esoteric meaning, one only known to the 
learned men of the tribe? Smyth states (‘‘ Aborigines of Vic- 
toria, 1878,” 1, p 288) that the figures on the inner sides of the 
"possum rugs ‘‘ were the same as those on their weapons, namely, 
the heriing-bone, chevron, and saltier’’ How easily these same 
devices can be traced, in a general way, both on the carved tiees 
and some of the wooden weapons, 1s amply shown by many of 
the excellent figures given ‘n Smyth’s work This painstaking 
author, in briefly dealing—too briefly, in fact—with this interest- 
ing subject, says (ded p 286 The italics are mine) ‘ The 
nvives of the Murray and the Darling, and those in other parts 
adjacent, carved on the trees near the tombs of deceased warriors 
strange figures having meanings no doubt intelligible to all the 
érzbes in the vast area watered by these rivers ” By the Kamilarai 
(T Honery, Journ Anthrop Inst Gt Brit and Ireland, 1878, 
vil, p 254) they weie regarded as ‘f memorials of the dead 

[i 1s much to be regretted that before the last remnant of this 
fas'-disappearing race has passed away, a translation, or at any 
rate an explanation of these matters, cannot be obtained 
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American Fournal of Scence, Apr) —Duistance of the stars 
by Dopplei’s principle, by G W Colles, Jun This principle 
may be applied to the calculation of the distances of stars in 
the manner suggested by Fox Talbot and discussed by Piof 
Rambaut If the velocity of a component of a binary star be 
measuied spectroscopically when it 1s moving in the line of 
sight, and its orbit be studied by means of the micrometer, the 
velocity at any pont of the orbit, and hence also the size of the 
orbit, may be determined This, divided by its angular magnt- 
tude, gives the distance of the system From theoretical con- 
sideiations the author calculates the ratio of the mean velocity 
acioss the lme of sight of a large number of stars distributed 
equally over the celestial sphere to then mean velocity along 


the line of sight, and finds this ratio to be Z 
2 





He then shows 


that the mean distance of all these stars will be approximately 
arrived at by multiplying this rauo by the sum of the observed 
velocities in the line of sight, and dividing by the sum of the 
observed corresponding angular velocities Calculating from 
observations of ninety-five stars in the northern hemisphere, a 
mean distance of 150 9 light years 1s obtained, or, taking Vogel’s 
observations only, 80 5 light years —The radiation and absorp- 
tion of heat by leaves, by Alfred Goldsborough Mayer Two 
leaves of the same species of plant were each glued upon one 
of the polished tin sides of a Leslie cabe One of the leaves 
was then painted over with dead-blach, and the cube was filled 
with water kept at 40°C The radiation from the two leaves 
was measured by means of a thermopile It was found that 
almost all the leaves radiated as well as lampblack The effect 
of a thin film of dew was to reduce the radiation to 78 per cent, 
and to 66 per cen* if the dew stood out m beads upon the sur- 
face The absorption of dark heat rays by leaves interposed as 
a diaphragm was found to be highly selective A single elm 
leaf transmitted 20 per cent of the radiant heat A second leaf i 
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transmitted 78 per cent of this, anda third over 83 per cent 
ofthat transmitted by the second Wald cherry leaves trans- 
mitted g per cent , and chicory 4 percent more heat when their 
chlorophyll was abstracted by ether or alcolf] —Also papers by 
Messrs H L Wheeler, W P Headden, W H Melville, J 
F Kemp, E A Smith,R T Hill, M I Pupin, F A Gooch, 
and P E Browning ° 

Tue most important article in the Botantcal Gazette for De- 
cember, 1892, 1s the oneto which we have already alluded, in 
which Mr R Thaxter proposes the establishment of a new 
order of Schizomycetes with the name MyxSbactertacese_In that 
an | the following numbers (January March, 1893) Prof D H 
Campbell gives his account, most of which we have reprinted, of 
his visi? to the Elawanan Islands, Mr G W “Martin completes 
his description of the development of the flower and embiyo-sac 
in Aste) and Solidago, Mr F B Maxwell fives a comparative 
study of the rogts of Ranunculaces, m which he makes three 
typef of structuregon the basis of the clfanges which take place 
through secondary growth Mr A Schneider has a note on 
the influence of aneesthetics on the transpiration ©f plants , he 
finds that both this function and the vitality of protoplasm are 
both retarded by the action of ether, the protoplasm being 
finally killed Prof J E Humphrey gives a full account of 
the hfe hstory of Afonia fructigena, a parasitic Qingus which , 
causes great destruction of pears and stone fruit ın America In 
an article on non-parasitic bacteria in vegetable tissue Mr H 
L Russell sums up his concluston that vegetable, like animal 
tissues, are normally free from micro-organisms, but that in 
healthy vegetale tissues many species of bacteria are able to — 
exist for a not inconsiderable length of time We have also 
articles desciibing new species of flowering plants discovered on 
the American continent, ana a 7ésumé of the botanical papers 
read at the New Orleans meeting of the American Association 
for the Advancement of Sutence 

In the numbers of the Journal of Botany from January to 
Apmil the,articles of most general interest, in addition to the 
continuation of others already noticed, are —A hst of the 


§ Mycetozoa of South Beds and North Herts, by Mr Jas 


Saunders, Dr M T Masters, on some cases of inversion, in 
which he gives illustrations of the reversal of the normal 
relative position of organs or of elements of tssues, a provi- 
sional list of the marine alge of the Cape of Good Hope, by 
Mis. E 5 Barton, a list of the mosses of Guernsey, by Mr E 
D Marquand, notes on Sc.tch freshwater alge, by Mr W 
West, in which two new species are described , notes on the British 
species of Campylopus, a genus of Musc, by Mr H N Dixon 
Under the head of ‘‘ Laboratory Notes,” Mr S Le M Moore 
describes the best way of making Millon’s reagent, anew way 
of demonstrating continuity of protoplasm (Mulion’s fluid), and 
the action of cold Millon’s fluid on tron-greening tannins, and 
on cell walls giving proteid reactions 





SOCIETIES 4ND ACADEMIES 
LONDON 

Royal Society, February 2 —‘‘A New Portable Miner’s 
Safety-lamp, with Hydrogen attachment for delicate Gas- 
testing, with exact Measurements of Flame cap indications 
furnished by this and by other Testing lamps” By Prof 
Frank Clowes, D Sc (Lond ), University College, Nottinghamt 

The author, availing himself of his ‘‘test-chamber,” already 
described in the Proc Roy Soc vols 1 l has examined 
the indications of fire datap furnished by the different safety- 
lamps at present in use for testing purposes ‘hese lamps 
include the ordinary oil lamp, the Pieler alcohol lamp, the 
Ashworth benzoline lamp, andthe hydrogen-oil lamp, recently 
devised by the author 

The introduction of a standard hydrogen gas-testing flame 
mto an ordinary oil safety lamp was first effected by the author, 
and was described by him ın the papers referred toabove Butit 
has now been brought into a far more convenient and portable 
form , the most recent development of the lamp is described 
and explained by illustrations in the present paper The 
hydrogen gas 1s stored in a little pocket steel cylindei, under 
about 100 atmospheres presgure this can be immediately 
attached to the safety-lamp when required, and can be made to 
furnish a standard ro millimetre hydrogen flame which will burn 
conunuously for forty minutes from the cylinder-supply The 
hyd ogen 1s kindled from the oul-flame, without opening the 
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lamp and proves to be equal in delicacy and accuzacy of test- 
ing to Liveing’s indicator and other forms of apparatus of 
precision at presegt in use ‘The lamp presents the great 
advantage of serving at once for lighting, fo. ordinary gas 
testing by the oil flame, and for most accurate and delicate 
testing by aneans of the hydrogen flame 

The paper gives full statements of the results of the flame-cap 
measurements of the new lamp, and of the lataps mentioned 


above 
. 


The general conclusions to be drawn from these measure- 
ments, and from experience derived from working with the 
different lamps, qre the following — 

{1) The indications of the Pieler lamp begin at th® lowest 
limit of 0 25 per gent, but quickly become too great to be 
utilised The thread-hke trp extending above the flame for 
several inches in pure qu must not be mistaken fpr a cap, but it is 
scarcely distinguishable fiom the cap given dy 0 25 perscent 
of gas ° 

‘This lamp Suffers under the disadvantage that much of the 
feeble light of the caps ıs lost by the obstruction of the gauze 
the gauze also frequently presents a bright reflecting surface 
behind the flame, and this renders the observation of the cap 
«impossible è All the other lamps in use are free from these 
interferences due to the gauze, and if their glasses are blackened 
behind internally by smoking them with a taper they become 
well suited for the observation of caps 

(2) The Ashworth benzoline lamp begins its indications doubt- 

. fully at o 5 per cent , the cap thus produced being more distinct, 
but not greater in height, than the mantle of the flame seen in 
gas free air 

But starting with certainty with an indication of J per cent, 
it gives strikingly regular indications up to 6 per cent, and 
even higher percentages may be read off ina lamp with a long 
glass 

(3) The standard ro mm hydrogen flame gives distinct 
indications from o 25 to 3 per cent , the cap the becomes 
too high for measurement in the lamp, but by reducing the 
rame to 5 mm, cap readings may be taken up to 6 per cent 
of gas 

The lower indications may similarly be increased by raising 
the flame to 15 mm 

(4) The oil flame produced by unmixed colza otl gives no in 
dications with percentages below 2 With I per cent of gas 
the flame from colza mixed with an equal volume of petroleum 
(water white) produces an apparent cap, which, though some- 
what more intense than the natural mantle seen in gas-free aur, 
is only equal to this mantle ın dimensions, and might easily be 
mistaken for it 

‘Lhe on flame, when it 1s reduced until it just loses its 
luminous tip, however, gives distinct indications from 3 to 6 
per cent 

The largest indications are produced by drawing down the 
flame z» the presence of the gas, until a cap of maximum size 1s 
obtrined . 

A carefully regulated oil fame may, therefore, conveniently 
supplement the hydrogen flame for the indication of gas varying 
from 3 to G per cent , and in the new hydrogen lamp this will be 
found to be a convenient method to adopt 

The use of colza alone in the oil-lamp ts very inconvenient 
for gas-testing the wick quickly chars and hardens on the 
top, and cannot then be reduced without danger of extinc- 
uon , it can never be obtained satisfactorily in a non-luminous 
condition The admixture with petroleum obviates these 
difficulties 


The use of the hydrogen flame for gas-testing has been pro- 
posed, but has never been hitherto cariied into practice in an 
ordinary safety lamp Careful comparison proves this flame to 
be superior to the alcohol flame and to all other flames at 
present suggested Its indications have never been carefully 
observed and measured before, they are carefully summarised 
m the present paper 


“It will be readily understood that the main advantages result- 
ing from the use of the hydrogen flame are the followmg — 

~ (1) The flame is non luminous, ‘whatever its dimensions may 

1 therefore does not interfere with the perception of 


e fame can always be adjusted at once to standard 
id maintained at that height sufficiently long for the 
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completion of. theftest, wherea¢ other testing fames are con- 
© e 

stansty varymg in dımensıqns, and most of them cannot be set 
to standard size at all with an} certainty 

Thus acolza-petroleum flame exposed in air containing alow 
percentageenf ga®®hen twice adjusted gave caps of 8 and of 
20mm The reduced oil flame often fell so quickly that cap- 
readings with low percemgages of gas could not be taken at all 

(33 The caps produced over the hydrogen flame are larger 
fhan those produced by any flame of corresponding size 

(4) The size of the hydiogen flame can therefore be so far 1e- 
duced as to enable it to be used in an ordinary safety-lamp 

The size of the flame may furthebe suitably varied so as to 
meregse or decrease the height of the cap and thus eithe: in- 
crease the delica@y of the test or extend its range 

(5) The hydrogen flamg shows no trace of mantle or cap in 
air free from gas , 1t resembles th® Pieler flame in showing only 
a slender thread above its apex The colza-petroleum and the 
® benzoliwe flames show pale n@intles in gas-free ar, which may 
be easily mistaken for a small percentage of gas 

(6) The standard hydrogen flame burns vigorously, it is of 
fair size, and caginot be extinguished by accident , whereas the 
reduced! flames ordinarily used in testing burn feebly and are 
readily lost 

(7) Hydrogen ıs supplied pure and of practically invariable 
composition , whereas oil and alcohol are apt to vary much in 
composition, and therefore to give Hames whose indications vary 
with the sample of liquid which 1s being burnt 

Itshould be noted that the hydrogen flame 1s set to standard 
size we the presence of the gasand therefore yields accurate indi- 
cations 1n any atmosphere in which the test 1s made 

The paper gives full descriptions of the method pursued for 
obtaining accurate flame-cap measurements in this research The 
igdications furnished by the new lamp 1n arr coitaiming coal gas 
and water-gas are also tabulated , and itis shown that these gases 
are readily detected when present in small proportions in the 
air, and their amount s accurately determined The lamp 
shows equa] delicacy and accuracy in the detection and estima- 
tion of petroleum vapour in the air 

When used for the detection of fire-damp the amount of fine 
coal-dust ordinarily present in the air of the mine caused no 1n- 
terference with thetest The lamp had been proved by use in 
the coal-mine to be thoroughly practical and easy in its applica- 
tion to gas testing . 


February 16 —‘‘ Further Experiments on the Action of 
Light on Bacillus anthracis” IV By H Marshall Ward, 
DSc, F RS, Professor of Botany, Royal Indian Engineering 
College, Coopers Hull 

The author has continued lus experiments, proving that 
the light of a winter sun and that of the electric are rapidly 
destroy the hfe of the spores of the anthrax bacillus, and 
showing that the bactericidal action 1s really direct, and not 
due to elevation of temperature, or to any indirect poisoning or 
starving process incident on changes ın the food materials The 
evidence goes to prove that the effect is chiefly 1f not entirely 
due to the rays of higher refrangibility in the blue-violet of the 
spectrum 

The experiments have been continued with special reference 
to these latter points, and confirm the general conclusions tn 
every detal Not only so, but the further results prove that the 
inhibitory and deadly effects of direct insolation are npt confined 
to Bacillus anthracis, but also extend to other bactena and 
even to the Fungi, and throw some light on several pro 
blems which have presented themselves durmg previous in- 
vestigations 


Experiments with Coloured Screens of Various Kinds 


The author described experiments made during December to 
February with coloured screens of various kinds , premising that 
the methods employed ın preparing and exposing the plates, &¢ , 
have been the same as those referred to in the previous com- 
munication 

The results show that when plates are exposed for equal 
periods behind screens transmitting blue and violet rays, and 
behind screens which cut off those rays, the spores on the former 
are killed, whereas no bactericidal action occuis on the latter 








Experiments with Spores and Food Material on Separate 
Plates 
In order to test still further the accuracy of previous con- 
clusions that the bactericidal action of the sunlight ıs dircct, 
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and not due to secondary effects, owing to clfinges in the food 
matern, the following modifications of the expSrim&ntsewere 
caned out, and yie ded most imporfant and conclusive préols 
that the aceon of the says of light i direct on the spores, and not 
due to secondary actions owing to change» iske foogl materials 
wo plates, for instance, of dired spores only are made, and 
two of agar only, all as before Then one plate of each kind 1s 
exposed to the light, anil the others ar@ kept in the dark 

After exposure, the suff and moist Alm of zorgexposed agar 18 
removed fiom tts own plate, and superposed on tee exposed film of 
dried spores in atu Reeiprocally, the film of ea posed agar zs 
removed, and supeMPosed on he non exposed film ofgdited spores 

This prevents any wash or displacement, and ensures at the 
same ume that the agar shall present in corjaet with the Spores 
that face which was next the source of hight . 

So fa: no appreciable effecte on the agar has been observed, 
though the dried spores exposed for an equal period are killed 
in abundance, as shown by theefiguie which comesgout one 
culture 


Preliminary Resulis with the Spores o@Fungi 


Results substantially the same as the above are obtainable 
with other Schecomyceles, but it was interesting to see whether 
anything of kind occurs with the spores of true Fung. The 
tume of year has, fo. many ieasons, been unfavourable for 
veiy nuinetous experiments but the results so far are extremely 
encouraging, and should give a stimulus to close inquiry into the 
whole subject f 

The following species have been examined ~~-Pemeilium 
crusdaceam, Aspergillus glaucus, RBotrytes cinerea, Chalara 
mycoderma, Oidium lactis, Nectita cennabatina, Mucor race- 
mosus Saccharomyces pyr iformis, and a *Stysanus” conidial 





form met with some months ago as a sapiophyte on Pandanus 
On miking agar and gelatine plates of these as before, positive 
results were obtained with Orum (Secases), Chalara (1 case), 


with Aspergillus (5 cases), Pericillium (2 cases), AZucor (2 cases), 
Nictoza (4 cases), and Hot ylis (2 cases) 

It seems worth noting that, in all the forms which have given 
1 positive result right off, the spores, as seen in masses, are 
either hyaline and colourless, or, m the case of the S¢ysavzues, 
with a faint tinge of buff, whereas those which gave negative 
resulls are either of some very pronounced colour, as Aspe gullus, 
Pentullium, and N chia, or (Mucor and Botrytis) of a dull, 
yellow brown hue 

After some theoretical considerations, some practical bearings 
of the results are thus referred to — 

he establishment of the fact of the bactericidal and fungicidal 
action of light, dating from Downes and Blunt to now, enables 
us to see much more clear y into the causes of several pheno- 
ment known to practical agriculturists, foresters, hygienists, &e 

It helps to explain, for example, why the soil of a forest 
should not be exposed to the sun, a dogma long taught in schools , 
it will also effect om way of regarding bare fallows It has 
already been showr how important 1s its bearing on the purifica- 
uon of ivers, and the reasoning obviously apples to dwellings, 
towns, &c Phe author regards it as probably explaining many 
discrepancies 1n the cultures of Schizomycetes and Fungiin our 
laboratories, and as having a very important bearing indeed on 
the spreading of plant epidemics in dull weather in the sum- 
mer, and no doubt this applies to othe: cases 

That sunshine has something to do with the rarity of bacterial 
‘liserses in plants now seems quite as probable as the currently 
acoepted view that the acid nature of the latte: accounts for the 
act 

If that part of the chlorophyll which absorbs the blue-violet 
is 1 screen to prevent the destruction of easily oxdisable bodies, 
as they are formed in the chloroplasts, we may ieconcile several 
old experimental discrepancies—e g the behaviour of plants 
unde: bichromate and cupric oxide screens 

lhe author cone udes from his experiments, and from numer- 
ous othet considerations given in the paper, that the colours of 
spores, pollen grains, &e , are of the nature of colour screens, 
and 13 led to put forward the following hypothesis — 

No plant expose» arescr ve store of fatty food materials to the 
danger of py olorged or intense inso'ations without a protectrve 
rolom sereen, calculated to cut out at least the blue molet rays, as 


Saccharomyces (4 cases), Stysanus (cases), and negative results 
Ly 4 y. , ga l 





these rays would otherwise destioy the reserve substance by pio- 
noting its rapid oxidation 
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‘* Studies in the Morphology of Spore producing Membere 
Preliminary Statement on the Equisetace and Psilotaceze ” 
If By F O Bower, DSc, FRS, Regius Professor of 
Botany in the University of Glasgow e e 

Sull maintaining the same general views as were put forward 
ın my preliminary statemeng on the Lycopodinæ and 
Ophtoglossacexe (Roy Soc Proc, vol | p 265), I’ have now 
investigated other types from among the Vascular Cryptogams 
as regards the development of their spore-producing members 

Taking firs@ the Equtsetacee, the development of the 
sporangia has been closely followed by Go€bel , I find it, how- 
ever, difficult to accept his conclusions as to the hypodermal 
origin of the archesporium On following the early phases of 
develojfnent in Æg arvense, the spoiangiuh is found to be 
eusporangia e, but the essential paits of the sporangium may 
be traced in origin to a single superficial cef, the cells adjoining 
this laterally contributing only to form the lateral portions of ° 
ihg wall lhe figst division of this cells peitchnal Ze onner 
resulteng cell forms only a part of the sporogenous tissue, the 
outer cell undergoes further segmentation, firste by anticlinal, 
thn by periclinal, walls, and ¢he inner cells thus produced are 
added to the spor ogenots tissue, and lake paitan spore formation 
The archesporium of Æg arvense is thus shown to be not of 
hypodermal origin in the strict sense, the same qppears to be 
the case in Æg famostewt Si uilar additions to the sporogenous 
tissue by early pertclinal division of superficial cells is commonly 
to be seen in Zsoedes, and occasional cases, which are difficult to 
explain in any other way, have been obseived in some species of 
Lycopodium Yt would thus appear that Goebel’s generalisation, 
that in all the Vascular Cryptogams which he investigated a” 
hypodermal archesportum exists, cannot be retained in the strict 
sene The tapetum ts derived from the series of cells immediately 
surrounding the sporogenous mass , it 1s, however, to be carefully 
distinguished from certain cells of the sporogenous mass, which 
also undergo an early disorganisation , for about one-third of 
the cells of the sporogenous mass do not form spores, but serve 
physiologically as 1 diffused tapetum, ytelding up their sub- 
stance to nourish the other young developing spores 

The synangia of the Psilotacece have given rise to voluminoug 
discussions Tmesipte: zs being the genus with the simpler struc- 
ture, ıt may be desciibed first In their earhest stages of develop- 
ment, as lateral outgrowths from the axis, the sporangiophores 
are not readily distinguishable from the foliage leaves in form 
or structure, while they occupy a similar position upon the axis 
The first appearance of a synangtum 1s as an upgrowth of super- 
ficial cell, of the adaxial face of the sporangiophore, imme 


diately below its apex , meanwhile the cells of the abaxial side ™ 


also grow strongly, while the apex uself does not grow so 
rapidly , so that the organic apea is soon sunk in a groove 
between these stionger growths The superficial cells which 
are to form the synangium undergo peiiclinal and antichmnal 
divisions, to form about four layers of cells All the cells of 
this tissue are at first very simila: to one another, but later two 
spor genous masses become differentiated , they are not, how- 
ever, clearly defined while poung from the sterile issue which 
forms the partition of the synangtum, or from the wall From 
the arrangement of the cells of these sporogenous masses it 
seems not improbable that eauh mass may be referable in ongin 
to a single cell, but this has not been proved to be constantly 
the case All the cells of the spo-ogenous tissue do not arrive 
at maturity, but here, as in Aguztseftem, a considerable number, 
serving as a diffused tapetum, become disorganised without 
forming spores There 1s no clearly defined tapetum in Zmeszp- 
tous The leaf lobes begin to be formed almost simultaneously 
with the synangium, and appear as lateral growths immediately 
below the apex of the sporangtophore , their further develop- 
ment presents no characters of special note 

The synangium of Psz/ofum originates in essentially a similar 
manner, being formed from the upper suface of the sporan- 
giophore, immediately below its apea 

On the ground of the observations of internal development 
of which the above are the essential features, I agree with the 
conclusion of Solms that the whole sporangtophore of the 
Psilotaceze 1s of foliar nature, and that the synangium Ip a. 
growéh from its upper surface 

In Lepedodend: on the sporangium is very large , 1l 15 narrow and 
elongated in a radial direction, extending a considerable distan” 
along the upper surface of the leaf I have already cc 
cated to the Society the fact that trabecule extend in L 
dion from the base of the sporangium far up into th 
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spores, and have compared these with the trabecule an the 
sporangium of /soetes Neither of these sporangia are, however, 
completely partitioned I now suggest that comparatively slight 
modification of the®condition in Lepedodendron would produce 
the state of things seen in Jesifterts if the sterile trabecula® 
of Lepfidodends on were consolidated into a transverse septum, 
and the apreal growth of the sporophyll ‘arrested and taken up 
by two latera] lobes, the result would be such as 1s seen in 
Tmesipteris This is not a mere imaginative suggestion ıt pro- 
ceeds from the observed fact that the septum ine Zwesepter ts 1s 
indistinguishable at &rst from the sporogenous masses It may 
further be noted, im ‘connection with the above comparison 
between Lepedodend) on and Tmenpteris, that the vascular tussues 
of some of the former appear to correspond more closely #o those 
of Tmesipteris than to any other living plant 

Looking at the w Bole plants ofthe Psilotaceze from the point 
of view above indicated, they are to be regarded as Jax strobili, 
bearing spoiangiophores (sporophylls) of :ather®complex ruc- 
ture Branching, which is rare in Jiesepte*rs, 1s commen “in 
Psilotum, and@ 18 to be compared with the branching of the 
strobilus in many species of Lycopodium In both there Me 
uregularly alternating sterile and fertile zones, not unlike those 
of some species of Lycopodium , at the limits of these arrested 
sporangia are frequently found It ıs not difficult to imagine 
‘how such plants as the Potlotecee may have originated from 
some strobiloid type, not unlike that of the genus Lycopodium 


March 23 — ‘lhe Absolute Thermal Conductivities of 
Copper and Iron” By R Wallace Stewart, B Sc (London), 


_ Assistant Lecturer and Demonstrator in Physics, University 


College, Bangor Communicated by Lord Kelvin, P R S 

The experiments described ın the paper were undertaken 
with the object of determining the thermal conductivity at 
different temperatures of iron, and, ın particular, of pure, elec- 
trolytically deposited copper 

The method adopted was that due to Forbes, but the thermo- 
electric method of dete:mining temperature was employed, and 
the bar was protected from currents of airand external radiation 
by surrounding it by a trough of sheet zine : 

The iron bar used was a square ł-mch bar of ordinary wrought 
iron , the copper bar was around } inch bar of pure electrolytic 
copper 

The variation of the specific heat of iron with the tempera- 
ture was determined by Bunsen’s calorimeter , for the specific 
heat of copper the result given by Bède was taken 

The range of temperature over which the observations ex- 
tended was from 15° C to about 220°C 

The final results obtained are indicated by the formule given 
below, and tend to show that for both copper and iron the con- 
ductivity decreases with rise of temperature 


Results for Tronan C GS Units 
Diffusrvity, æ, at 2° C 1s given by— 


g2= 0 208 (1-0 021752), 
and the absolute thermal conductivity, 4, by— 7 
#230 172 (1-0 00112) 


Results for Copper in CGS Units | 
Diffusivity, «, at °C is given by— 
I =I 370 (1—0 o01254) 
II a= 1 391 (1-0 001202) 
The mean of these results is taken as— 
4,21 38 (1-0 OOT22), 
and the value of the absolute conductivity, 4, 1s then given by— 
k= 10 (I — 0 000532) 
A table ıs given at the end of the paper showing the emissive 


power of the surface of each bar at temperatures between 20°C 
and 200° C 


Linnean Society, Aprl 6 —Prof Stewart, President, in 
the chair —-The President took occasion to refer to the great 
loss which botanical science had sustaimed by the death, on 
Apri 4, of Prof Alphonse de Candolle of Geneva, an announce- 
ment which was received with profoundregret Prof de Candolle 
was the senior foreign member of this Society, havinge been 
elected m May 1850, and was the yecipient of the Society’s Gold 
Medal in 1889 —-Mr Clement Reid exhibited and made some 
remarks upon the fruit of a South European Maple (deer 
monspessulanum) from an interglacial deposit on the Hampshire 
coast —-Mr R Lloyd Preeger, who was present asa visitor, 
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exhibited some 1are British plants from the co Armagh, and 
gave an aoust of their local distitbution —-A paper was then 
1ea@by Mr W B Hemsley qn a collection of plants from the 
region of Lhassa, made by Surgeon-Captain Thorold in 1891, 
and a furthgr coljgetion from the Kuenlun plains made hy 
Captain Picot in 1892 Some of the move interesting plants 
were exhibited, and critical remarks were offered by Messrs 
C B. Clarke, J G Bak@, and Dr Stapf—Dr H C Sorby 
gave% demonstration with the oayhydrogen lantern and 
exhibited a number of slides which he had prepared of small 
marine organisms, many of them extremely beautiful, mounted 
transparently so as to show the intasnal struc*ure 

Entomo'ogical Society, Apul 12 -—-Mr Fredeuc Merrifield, 
Vice President, ia „the chair —Sir John T Dillwyn Llewelyn, 
Bart , exhilatted a number, of specimens of Lepidoptera, Coleop 
tera, and Hymenoptera, all caught in Glamorganshire ‘The 
Lepidoptera included two remarkable varieties of Vanessa 10, 
eboth olgained from the same brood of larvæ from which 
the usual eye like spots m the hind wings were absent, 
varieties of Acha menthastit, a long series of melanic 
and other formg of Boarmia repandata and Tephrosia crepus 
cularta, and bleached forms of Geometra papionasia The 
Coleoptera included specimens of Zy zonus coriarius, Py achioa 
cocenea, Otto: hynchus sulcatus, and Astynomus edilis, a large 
species of Longicornia, which Sir John Llewelyn stated had 
been handed to him by colhers who obtained them fiom the 
wooden props used in the coal mines, made out of timber im 
ported from the Baltic Mr Mernfield, Di Shup, FRS, 
and Mr Stevens made some remarks on the specimens —Sir 
John T D Llewelyn mquired whethe: the name of the moth 
which had a sufficiently long proboscis to fertilise the large 
Madagascan species of Orchis, Angraecum sesquipedale, was 
known Mr C O Waterhouse stated that the collections 
réterved at the British Museum fom Madagascar had been ex 
amined with the view to the discovery of the species, but up to 
the present ıt had not been ydefitified —Mr H Goss exhibited, 
for Mr Frank W P Dennis, of Bahia, Brazil, several nests of 
Trap door Spiders, containing living specimens of the spider, 
and read a communication from Mı Dennison the subject 
Several photographs of the nests and tke spiders were also ex 
Wibited It was stated that Mr Dennis had found these nests 
at Bahia in one spot only in a cocoa nut grove close by the sea 
—Mr McLachlan, F RS, read a papei entitled ‘‘ On species 
of Chrysopa observed in the Eastern Pyrenees , together fyith 
descriptions of, and notes on, new or Iittle-hnown Palggarctie 
forms of the genus ” The author stated that the species réfeired 
to in this paper had been observed by him in the EaStern 
Pyrenees, in July, 1886, when staymg with Mons Rene 
Oberthur After describing the nature of the district, and its 
capabilities from an entomological point of view, the paper 
concluded with descriptions of certain new paleearctic species of 
the genus Dr Sharp, who said that he was acquainted with 
the d strict, and Mr Merrifield made some remarks on the paper 
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—The deaths were announced of Vice-Amiral Pans and M 
Alphonse de Candolle —On the extinction of torrents and the 
replanting of the highlands, by M P Demontzey A report 
on the work done since 1883 towards securing the south of 
France from its periodical inundation by mountain torrents — 
On the loss of electric charge im diffused light and in darkness, 
by M Edouard Branly —Dynamo-electric machinery with com- 
pound excitation, by M Paul Hoho If a curve be con 
structed showing how the magnetic eacitation of a dynamo 
electric machine ought to vary m order that the EM F may 
remain constant, or may vary according to a given law, it 1s 
possible to contrive an excitation such that, if ıt be also ex 
pressed by a curve, the latter will.cut the former in any num 
ber of points gequired Between these points of intersection 
the two curves nearly coincide Hence it 1s possible to pio 
duce currents which, between certain limits, do not vary with 
the speed of the engine This has been practically realised 
by means of two separate exciter circuits —On anomalous 
dispersion, by M Salvator Bloch —General conditions to be 
fulfilled by registering instruments or indicators , problem o! 
integral synchronisation, by M A Blondel All the instin 
ments in question consist essentially of a movable piece (needle, 
pencil, membrane, or mirror) susceptible of 1ectilinear ‘or 
` circular displacement under the-simultaheous mmfluence of a 
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force proportional to the pleysical quantify to be measured, an 
opposing force sensibly proportional to the difpla@meat, the 
mertia of the moving parts, and? the damping force, udhally 
proportional tothe velocity The desideratum ts that the periodic 
motion of the moving piece should fothmw a lew as closely 
approaching that of the vhenomeron as possible, so that the 
deflection may at any instant depart as little as possible from 
va value equal to the ratio of the {@rce to be measured and 
the opposing force This the inventor of thy oscilloaple” 
calls the problem of integral synchronisation, from its analogy 
to that of simple synchronisation investigated by M Cornu —An 
expression 1s givéh for theealue below which the damp.ng effect, 
though made assmall as possible, should not be allowed to fall — 
On the volatility of manganese, hy M S Jardan —Det@rmina- 
tion of atomic weights by the Jimit methods by M G 
Himiuchs —Qn nitrogentse@ copper, by MM Paul Sabatier 
and J B Senderens Several metals, when newly prepared 
by means of reduction of theireoxides by hydrogengare ahly 
to fix ^ large quantity of nitrogen peroxide in the cold The 
resulting compounds have been termed nitrogenised metals 
(métana nitiéds) In the case of copper, a quantitative analysis 
of the compound has led to the formula Cu NO, which cor- 
responds to the fixation upon the metallıc surface of the copper 
of about 1000 times its volume of peroxide at 30° C -—On the 
isomerism of the amido-benzoic acids, by M Oechsner de 
Coninck —On phtalocyanacetic ether, by P Th Muller — 
On transpiration in herbaceous grafts, by M Lucien Daniel — 
Exploration of the higher atmosphere, experiment of 
March 21, 1893, by M Gustave Hermite The balloon carrying 
the iegistertng instruments was constructed of triple gold- 
beaters skin varnished, its volume being 113 cubic metres 
The total weight of the apparatus carried was 17 kgr, includ- 
ing an automatic distributor of inquiry cards, working by a 
fuse The ascensional fone was 65 ker, giving a vertfcai 
velocity of 8 or gm per second The average velocity 
of descent was 2 4m, so that*the instruments did not suffer 
The balloon ascended at 12h 25m from Paris-Vaugirard, 
and landed at Chanvres (Yonne) atyh t1m pm * The lowest 
pressure )egistered was 103 mm, or less than one-seventh of 
an atmosphere, which corresponds toa height of about 16,090 m 
‘The lowest temperature recorded was — 51°C at 12,500 M, 
afte: which the curves of temperature and pressure were inter- 
rupted by the freezing of the recording ink Subsequently, 
however, (he intense solar radiation seems to have thawed the 
ink, so that the barometric record was taken up again at 
16,000 m and the thermometric curve at ~21°C The fuse 
ceased to burn after some time, probably owing to the lack of 
oxygen The balloon could be followed with the naked eye for 
three-quarters of an hour, within which it attamed its highest 
„altitude It was white, and brightly Wlumimated by the sun — 
Odoriferous power of chloroform, bromoform, and 1odoform, 
by M Jacques Passy —Observations on a series of new forms 
of snow, collected at very low temperatures, by M Gustave 
Nordenskiold 
BERLIN 
Physiological Society, March 17-—Prof du Bois Rey- 
mond, President, in the chair —In the discussion which ensued 
on the communication made at the last meeting of the society, 
Prof Zuntz gave the data as to the daily consumption of pro- 
teid and fat by the fasting man Cettt, as also the heat produced 
by their oxidation, from which it appeared that the heat pro- 
duction during his fast was constant —Prof Behring gave an 
account of ms further eaperiments with preventive serum A 
portion was mixed with a slight excess of tetanus virus, mice 
died after moculation with the mixture When heated to 65°C 
the virus became inert, but not so the serum, thus proving that 
the respective substances had not exerted any chemical action 
eech on the other A furthe: new and important fact observed 
was that tetanus virus—that is, the products of metabolism of 
tetanus bacilli—made inert by heating to 65° acts preventively 
towards tetanus infection Hence the facts known to hold 
good as to the action of tuberculin in tuberculosis now appear 
to hold good with regaid to tetanus, and should be further 1n- 
vestigated in the case of other acute diseases, such as diphtheria, 
typhus, and cholera —Dr Lewy Dorn gave a full description 
of his experiments on the question of whether the formation of 
sweat is the result ofa filtrational process By calculating the 
capacity of the sweat-glands, and the volume of the sweat-drops 
secreted, he came to the conclusion that a true new formation 
of sweat could only be assumed with certainty afte: a fourfold 
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and copious secretion had taken place When he now sub- 
jected the*foot of a cat to an air pressure far exceeding that of 
the blood, secretion of sweat was observed on stimulation of the 
sciatic nerve On the other hand, when tffe foot was subjected 
to a considerably reduced (negative) air pressure, no formation 
of sweat was observed Both, these facts are opposed to the 
filtrational theory of sweat-secietion Varnishiny the skin did 
not prevent the secretion of sweat resulting from stimulation of 
nerves or administration of pilocarpine 
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~ DYNAMICS IN ,NUBIBUS 

Waterdale Researches, Fresh Light on Dynanucs By 
“Waterdale” (London Chapman and Hall, 1892 ) 

. Wy FEN St Paul, tried to convince the “Athenians 
that they were mistaken ip their philosophy, he 
probably spoke to them in Greek instead of expecting 
them to learn Hebrew “ Waterdale” 1s trying to @on- 
vince nineteenth cenjury philosophers that ıt 1s possible 
toinvent mechanism by which he can attain “the un- 


. 


doubted theoretical posstbility of perpetual potion,” ang d 


he does nòt take the trouble of learning the language Of 


those whom he desires to convince, but insists that they ¢ 


must learn his language, simply because he professes to 
have invented a possible explanation of gravity He 
acknowledges hat his work would require at least a 
month’s hard work to comprehend, and taunts the scien- 
tific world for not gladly spending this time in refuting 
what most of them have already spent weeks on— 
namely, refuting the very ingentous inventions of cranks, 
who think to cheat nature in the dark by some round- 
about way of doing what simple considerations show to 
be impossible A good month’s work to teach him! 
eet him pay somebody with a reputation whose time 1s 
probably worth twelve hundred a year, say a month’s 
time, one hundred pounds, to explain and convince 
him of the impossibility of his mechanical arrangement 
It would take more than a month, however If human 
experience 1s worth much it proves that there 1s very 
httle use in trying to convince people with missions 
whether they are right or whether they are wrong And 
fortunately so , for, if they are right they wil ultimately 
prevail, and if they are wrong after all they generally do 
more good than harm by interesting the world in some- 
thing outside and better than the selfish interests of 
individuals 
‘“Waterdale” attributes a good deal of importance to 
this mechanism He says in his preface “Let the 
scientific reader, I would ask, take the trouble first to go 
through these calculations, and he will then have*some 
idea as to whether the rest of the book ıs worthy or not 
of careful perusal” In the body of the work,he invents 
a very complicated hydrodynamic machine to effect his 
purpose He there refers to the very much simpler 
arrangement described in the appendix, and says 
“Unless the possibility” (of perpetual motion) “1s ad- 
mussible, then I must confess that the theory of equal 
real ponderosity to all matter can zever be accepted” 
He acknowledges at the same time “ that with full know- 
ledge of the liabihty to error when dealing with the 
action of forces,” all he can reasonably do ıs to ask 
“that pure mathematics be once more applied to 
the subject” All the same, he asserts that “no disproof 
can be, or has upto the present been given” “ There is 
no speculation about this, but simple fact, if calculation 
by figues can be accepted to be true” There arè so 
« many things touched on in the work that do not seem in 
any way necessarily connected with the question of 
equal real ponderosity,” that it ıs desirable to show 
how much interest “ Waterdale” feels in this part of his 
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b theory in oxder, to “justify thee paying of any serious 
attention to what can, on ganeral principles, be so easily 
disproved It would certainly: not be worth while in. 
vestigating the que##f®n im a scientific journal in order to 
convince the author of the paradox. He could only be 
convinced by very painstaking and judicious personal m- 
tervtew? of his grior and of the unimportance of this 
question of equal*real ponderosities It would hardly 
be worth while investigating the question werely because 
“ Waterdale” attributes importance to it, but ıt 1s worth 
while déing so beonyse others may attribute importance 
to ıt, and still*more so because “ Waterdale’s” mechanism 
is interesting and involves a principle that ıs intimately 
connected with the second law of thermodynamics, Boltz- 
mann’s hypothesis, and a lot of recondite questions which 
are puzzling the scientific world, so that ıt 1s not much 
wonder that even®a clever and ingenious person should get 
involved in its meshes, especially when that person 1s 
involved in a “ mission ° 

The general idea involved in “ Waterdale’s” me- 
chanism is as follows —Suppose’ a large body (he 
objects to the word “mass”) M and a small one 7, 
and a spring or other means by which kinetic energy 
can be given to the bodies If the spring exert a con- 
stant force F through a space s,, 1t would communicate a 
velagity V; to (M + #), given by the equation— 

Fs, = (M+ mV? 

If now it work through a “distance Sg it will increase 
this velocity to Va when 
£ Fs, = 4M + m)(V.2 - V) 

So far all is plain sailing But we may proceed in 
another way We may let the spring work against sz 
alone, and then by suitable mechanism use w’s kinetic 
energy to make the combined system M + m move In 
this way we might expect to give z a velocity v}, such 
that Fs, = 4v,?, and when this energy was spent on the 
two bodies M + 77, they would acquire a velocity V, the 
| same as before, given by bmv = XM + )V2 Now 
comes an important assumption, that if the redatzve velo- 
city of # and M be equal to v, then by proper mechanism 
if must always be possible to zzcvease M’s velocity by Vy 
while #’s velocity 1s being reduced to V; A 

Suppose now sł, moving with velocity Vy, we act upo 
| om by means of the force F, again through the distance 
| 5, we have for its final velocity vo— 
i 
! 





Fs, = amlu? ~ V3) 
Hence the relative velocity of M and sz is v; — Vi 
By choosing s, = 3%, we can arrange that V, = 2Vj, as it 
| simplifies the further argument If this case 
ag — VP = gut orv? = 324% + Vy, 
v = N30 + Vs, 
and the relative velocity 
g: Vi = N30 + VP ~ Va 
which may be much greater than 7, 1f v; be much greater 
than Vy ze 1f m be much smaller than M This shows 
that the se/aéve velocity after the second blow may 
be much greater than after the first, even though 
the two blows were so chosen as that if applied 
directly to the combined body they would produce 
equal increments of velocity in that body As- 
suming then that a given relative velocity can always 
EE 
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produce a given zxcrease of velocity in the combined 
system, it appears by our assumptior? that, as the relateve 
velocity 1s much greater aftes the second blow gwen to 
m than after the first, the ezcrease of velocity of the 
system produced by this indirect “methog of applying 
the second blow will be much greater than by the first, 
and consequently much greater than the velocity that 
could be given to the system by applying tfe blow 
directly By reducing the system to ets otherwise pro- 
duced, velocity Vs, we could obtain a certain amount of 
energy, and then repeat the process ad zn/inzium, thus 
obtaining a continual supply of energye . 

An investigator without a mission would be led by 
this curious result to %ssume that there must be some 
mistake in his arguments, and “ Waterdale ” evidently 
has some lurking doubts He sees that it 1s impossible 
in the stmple case of bodies having only one direction of 
velocity: Impact can never reduce two Wodies of a system 
to move, with the same velocity amd conserve energy 
We cannot have momentum and energy both conserved 
Unless M = o we cannot have 


h mt, =(M + m)V, 
f pmu? = AM + mV 


` 


In order to divide the energy 4vzv,? between the two 
bodies and reduce them both to a common velocity, we 
require a third body, and then what becomes of gthe 
principle that seemed 80 plausible, that the increased 
velocity that #z could impart to M depended on their 
relative velocity only? “ Waterdale” sees the hitch all 
right ın the simple case, and consequently, in order + 
cheat nature by inventing a complicated case in which 
he hopes that.she will get as muddled as himself, “he 
interposes bent channels, a third and fourth body to re- 
ceive the blows, springy arms to absorb energy, and 
smooth surfaces to divert the motion He evidently has 
some doubts about all this, for, notwithstanding his 
assertion that “ Appendix II is a mechanical demon- 
stration to prove that by the principle of veloczty of force, 
a saving in mechanical work, . can be effected,” and 
that “there 1s no speculation about this, but simple 
fact,” yet he gives only a series of suggestions and vague 
estimates as umspeculative proofs, that the energy spent 
in bending his springs, in jumping his bodies about, and 
so forth, 1s negligible, while in reality ıt 1s an important 
part of his system That it 1s so necessarily is proved 
conclusively by the impossible result he obtains by 
neglecting it This is the really interesting principle in 
the whole matter, that ıt is not possible to give energy 
to a system of Bodies by giving a series of impulses to 
some particles of it, to be transmitted to the rest of the 
system by actions within the system without some part 
of the energy being spent on mternal motions in the 
system It is hére that the example touches upon the 
second law of thermodynamics, Boltzmann's hypothesis, 
and so forth In order to mimmuze the effects of these 
internal vibrations, &c , “Waterdale” argues thus “Loss 
No 2” (giving rise to mternal vibrations of his system) 
“if it arises” (he himself shows that ıt would, though 
he overlooks a more 1mportant loss), “would be of the 
nature of internally asserted work ” - “This loss of 
work could not be great, for we see by the diagram that 
the span of work already done when the ball arrives at 
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o 1s $mall compared with what it has to do” Notwith- 
standigg his profession of calculating everything he - 
does not calculate here, nor does he calculatg with what 
velocity the ball would rebound after it hit the body B, 
which ultimately stops it , in fact he omits this important | 
question altogether, and’ goes to the “thitd factor, the 
bending of the arm of the system,” which he goes on to 
say, without calculation, “can be almost neglected if we 
take the tension of elasticity of the arm to be small ” 
“I should say that one-eighth “internal loss of work 
would certainly more than cover everything” This 
blefsed “I should say!” Is it thus that “ Waterdale * 
gives “a mechanical qemonstratien to prove + a 
saving in mechanical work”? “There is no speculation 
about this?!, Itis “ simple fact, if calculation by figures 
e . 
can be accepted as true” Most people would agree that 
“ if calculation by figures can be accepted as true” the 
velocity that could be given by amy mechanism to the 
system indirectly could not be greater than what would 
give it kinetic energy cormesponding to the Work supplied. 
If “ Waterdale” will apply a system of levers, springs, 
&c , acting on the fixed “bodies of his system, sq as to 
reduce all the bodies to relative rest, and thereby gives 
up as hopeless the task of inventing some methéd 
by which he can by internal actions alone transfer kinetic 
energy from one body of a system to the whole of the 
system without wasting any of it m internal lunetic or 
potential energy, then he will see how he has to give upe 
the apparently legitimate assumption that the velocity 
one body of a system can give to the whole system 
by being itself reduced to relative rest depends only 
on the velatsve velocity of the body and the rest of 
the system He will see that it depends also on the 
velocity of his system relative to those supposed fixed 
bodies he will require as fulcrums for the mechanism re- 
quired to transfer the energy of the one body to the rest 
of the system He sees that something is required to 
keep his wedge moving forward He arranges “ that the 
wedge 1s supported by a following force » during 
this part” The amount of work required he without 
calculation assumes to be small, and he is probably right 
here , but ıt 1s only one of several losses that he does not 
calculate, and there are others, such as the conditions of 
impaét at the end of the flight of 7, that he does not 
even notice, though this 1s the very first that should strike 
a person investigating the subject after he had clearly 
seen, as “ Waterdale ” appears to do, that it is here, ın 
the laws of impacts, that the simple case of velocity in 
one direction and direct impacts fails It ıs interesting 
how cases of this kind illustrate the warming of a gas by 
compression, the vibrations produced in a bell when 
struck. and other such cases where energy is given to one 
part of a dynamical system for this part to distribute 
amongst the whole, and also how it ulustrates the way in 
which the amount of this internal energy depends on the 
mobility of the part originally moved Of course itis all 
plain enough when the subject is attacked by means of 
general principles of conservation of energy and momen- 
tum, but when the interactions of the different parts of 
the system are individually considered and the mind dis- 
tracted by the complexity of the problem, there is real `“ 
danger that what ts important may be overlooked. as 
trivial, as has been done by “Waterdale” Hes not to 
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be blamed for this, but he isto be blamed for butni 
forward as a proof ın which “ there 1s no speculation,” 
asa “simple fact, if calculation by figures can be accepted 
as true,” ah investigation in which he acknowledges that 
ahe estimates this, that, and the other without calculation 

And after all, what does he require all this elaborate 
attempt to cheat nature by complex mechanisms for? 
Simply because he does not understand fully the position 
of scientific men in Yegpect of the word “ mass,’ and 
because he has some d freor: diffiéulties in his own mind 
as to how atoms of different masses can require equal , 
quantities of heat to warm them through equal ranges 
of temperature Hè says that scientific men say that 
because a cube of gold weighs seven times aymuch as a 
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and ıt 1s upon their porosity that his whole explanation of 
their bebavipgur fo force, and In$ application of his prm- 
| ciple of “ velocity of force,”and his theories of light and 
glectricity and chemical action and adhesion all depend 
He would prosably@ply that he does not want them so 
porous as all that, though this hardly justifies the epithet 
| “incredible” ın respect of@a hypothesis he himself holds 
| Anyway, his serigus reason for disbelieving in the unequal 
| masses, or, as he @alls it, ponderosities, of atoms is the 
i difficulty he ha» in seeing how equal quanjities of heat 
can rase unequal masses through equal ranges of 
i temperature Hus®dgfficulty rests upon his imagination 
that he undérstands fully what the wisest men would 
probably say they did not understand at all fully, namely, 


cube of aJuminium, “it is therefore taken*to comprige« om what property of the atems of a body temperature 


seven times the quantity of matter , ergo it possesses | 


depends He discusses the matter pretty carefully He 


seven times the attractive force, and falls with equal ° says “ How are we to account for the apparent fact that 


acceleration , ezgo also it requires seven fimes the force 
or work to moye tt Now this 1s a gross libel on scien- 
tific men Thatit requires seven times the force to move 
a cube of gold that 1s required in the same time to generate 
the samme velocity in an equal cube of aluminium is a 
matter of experience, and ıs the only reason why ıt 1s 
said that the mass of the gold is seven times as great as the 
mass of the aluminium, and this 1s said because the state- 


ment 1s only using the word mass in accordance with the , 


definition of the word That there 15 ¢herefore seven 
times the quantity of matter is really no question of 
therefore, for the statement 1s again merely a definition of 
the term “quantity of matter,’ which 1s, 1n its scientific 
use, only another name for mass Now come questions 
about gravity, and as no satisfactory explanation of 
gravity (pace Le Sage, Tolver Preston, Osborne Reynolds, 
“ Waterdale,” and a host of other theortsers upon this 
Anteresting subject) has yet been propounded, no scientific 
person can rightly say that a body attracts seven times as 
much as another ġecause it has seven times the mass or 
quantity of matter, for until we know the cause of the 
attraction we haveno right to say that it 1s because of this 
orthat Hence there 1s no ‘herefore at all put forward by 
scientific men between “seven times the quantity of 
matter,” “ or mass,” and “seven times as heavy,’ or “ seven 
times the attractive force ’ That a body with seven times 
the mass of another does as a matter of fact weigh seven 
times as much ıs a matter of experience, but that ıt does 
so because it has seven times the mass 1s a mere con- 
jecture, and that ıt 1s so held by scientific men ts proved 
by attempts having been made to prove by experiment 
that weight 1s proportional to mass, and even to find 
whether weight varies with the direction of the axis of a 
crystal,&c ‘ Waterdale” objects to supposing the ele- 
mentary atoms bulk for bulk to be of equal density, 
because “we should have to place the atoms im a light 
substance too far apart,’ a fairly good reasom for investi- 
gating the question though not for deciding it On the 
other hand he objects to supposing “each atom to be 
more or less porous—~a very incredible hypothesis ”— 
for reasons depending on specific heats to which he 
evidently attaches some weight, as he harps upon it more 
than once Why he should think ıt so incredible that 
the atoms may be porous does not clearly appear, for his 
own atoms,as described in the book, are eminently porous, 
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the work of a quantity of heat which is equal to raising 
i weight, 1 of wazer 1° of temperature—or, in other words, 
to accelerate, ıt 1s to be inferred, the vibrative motion of 
the whole of its parts in the degree corresponding to one 
more degree of heat—-will be also equal to giving equal 
acceleration to the entire parts of 8784 and 30816, 
| respectively, more matter ın the cases of iron and 
| gold?” He here assumes that equal mcrements of 
temperature correspond to equal increments of “ accelera- 
tions’ of the atoms This, 1f 1t means anything, 1s not 
true, and itis not à grzorz at all likely Take another 
place, where he says, “ The fact that a given 
quantity of imparted heat raised a really heavy atom to 
te same temperature as it would a really lighter atom, 
would indicate that equal temperatures were marked by 
' a slow motion of heavy wedges in respect of a heavy 
| atom, and by a quick motion of hight wedges in respect 
' to light atoms” 

“ Although the same quantity ôf heat might thus be ım- 
parted to the two atoms, ıt 1s reasonable toinfer that the 
intensity of the neat, as made apparent to our senses, would 
not in the two cases be identical” “, It is reason- 

‘ able to infer,” on the other hand, that there is some hitch 
| In an argument that depends to any important degree 
upon such a form of expression as “ıt 1s reasonable to 
| infer” Is it not, on the other hand, most reasonable to 
| infer that the blow given by a light body moving quickly 
would be very much the same as by a heavy body moving 
more slowly, and that, consequently, the “ intensity of 
heat,” as he calls ıt, would feel the same? In any case 
| 2 very cursory study of the kinetic theory of gases 
| would point out how there is certainly no incongruity or 
, ncredibility, but quite the reverse, ın the notion that 
, equal quantities of heat do make light atoms move rapidly 
| and heavy ones slowly, and that, notwithstanding their 
different atomic velocities, the temperatures of two bodies 
may be the same There ıs no real difficulty in sup- 
| posing that it requires thirty tımes as much heat to raise 
| the temperature of water as 1s required to raise an 
| equal mass of gold through the same range of tempera- 
ture, if we bear clearly in mind the very complex struc- 
ture of both water and gold, and all that has to be done 
by the heat in each case, and at the same time recollect 
how very little we know of the conditions that determine 
when two bodies are at the same temperature, z e that 


at 
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determine that on the whole no energy shall flow from 
one tothe other when plgced in congact or radiating to 
one another j o 8 Ce 

There are many other matters treated of in the” book, 
but if one were to take “ Waterdgle” at his word an@ 
judge “whether the rest of the book 1s woithy or not of 
careful perusal” by one’s experience of Appendix II and 
its supposed proof, nobody would read another wasd, and 
unless one had a great deal of leisure tg*devote to specu- 
lative conjectures, or were well paid for it, there does not 
seem much inducemertt to wade very carefully through 
it “Waterdale” professes to explain gravitation by a 
sort of hotch-potch of Byerknes’ sownd wave attractions 
and Osborne Reynoldss theory founded on dilatancy 
He seems to think that any attempt to explain gravi- 
tation ıs very remarkable” “The author wuld have 
thought that when the unusual occurrence of the publi- 
cation of a work announcing the disgovery of gravity 
and other original theor.es as important arises, that the 
scientific world would display sufficient interest ın the 
subject as to read and examine the arguments, although 
the work might be by an unknown pen” “ Waterdale” 
seems ignorant of the fact that the scientific world has 
been inundated with theories of gravity and other original 
theories To mention only a few of the better known 
ones, there are Le Sage’s corpuscular theory, worked out 
very carefully by Mr Tolver Preston and Mr George 
Forbes, Others founded on wave motion and fluid ffow, 
such as Bjerknes has populauzed, and which Mr Kail 
Pearson has devoted so much ingenuity to, though he 
takes refuge ın nondynamical suggestions, such as a 
fourth dimension, which might just as well be introduced 
as a region in which a convenient series of strings existed 
to hold atoms together without any action at all going on 
in our stupid tridimensional space What the difference 
1s between sucha theoryeand the good old hypothesis of 
inherent qualities seems difficult to discover Then there 
is the suggestion that every atom is connected to every 
other by means of vortex filaments, though how the poor 
things work when they get tangled 1s rather a difficulty 
here, F.nally, there ıs Osborne Reynolds’s interesting 
theory founded on dilatancy, which very possibly has a 
future before it, especially 1f we consider that the ether 
1s probably full of vortices, and that vortices cannot cut 
one another These theories almost all suffer from the 
apparently incurable defect to which “Waterdale’s’ 1s also 
hable, that they give a rate of propagation of gravity 
comparable with that of ight Parents are proverbially 
partial to their children, and “‘ Waterdale” probably will 
cherish his suggestions as very valuable, notwithstanding 
this and other serious objections The confident way in 
which, after pages of suggestions as to what might happen, 
he states that a current from ight to left will produce one 
effect, while one from left to right will not neutralise it 1s 
quite refreshing, but 1s not an attractive investigation to 
those who are accustomed to call nothing a proof that is 
not founded upon something better than suggestions, 
That gravity 1s propagated with such amazing rapidity 
as it 1s seems to show that ıt must be an action of 
the medium to whose structure the electromagnetic 
properties of the ether are due Such actions are known 
to exist in a perfect Inquid, and it ıs natural to attribute 
gravity to such actions Thereasons for attributing great 
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veloaity of propagation to gratity are not apparently 
very well known The difficulty is owing to the com- 
ponent® of the force at right angles to the radius vector 
that would come in, owing to the aberration df, the force, 
and which would cause an acceleration of areas of planets 
This might be partly neuéralized by a resisting medium,# 
but hardly completely, especially in the case of comets, 
because the resisting force would be tangential to the 
path, while the aberration component would be at right 
angles to the radius vector It 1se possible, by assuming 
an increase of force due to velocity of approach and a 
decwease due to recession, to get over this latter difficulty , 
but even then it 1s hard to explain the persistent rotation 
of the earth when the surface is not moving fieely as a 
projectile, and when consequently the supposed exact 
“balance betw€en gravitational acceleration and resistance 








0! Medium does not hold Even then there is the pos- 
sible suggestion that cohesional and other forces, being 
similarly propagated in time, would prevent any possible 
effect being produced by the resisting meedium, and.so 
matters return to much as they were at first, and no 
final answer be given to the questions, “Is gravity pro- 
pagated in tıme?” “ Does the ether offer resistance to 
motion ?” It remains much in the same position as the 
question of the motion of the ether at the surface of the 
earth 

““Waterdale ’and others seem to think that fluidity 
necessarily implies that a medium 1s divisible mto hard 
or soft particles No ordinary mind is forced to this 
conclusion, Most minds look upon water, for instance, 
as a perfectly continuous medium, any part of which cam 
flow past any other part with perfect freedom Had- 
ness, softness. and so forth may require structure, but 
mere fluidity does not Again, “ Waterdale” and others 
seem to imagine that elasticity essentially involves the 
compressibility of the elastic body ze that ıt must. 
consist of atoms that are tnemselves compressible 
“Waterdale” himself invents a structure for an atom 
that resists deformatzon without its constituents being 
themselves compressible, and the existence of vortex 
rings shows how a perfect liquid can have a real elas- 
ticity to deformat'on given to a part of it by giving it 
motion without any part being composed of particles, or 
any part of ıt being at all compressible 

The rest of “ Waterdale’s Researches” concern sug- 
gestions as to how cohesion, chemical action, light, 
electricity, &c , may at some future time be explicable by 
the structure he proposes for the ether, which ıs to 
all intents and purposes the same as Osborne Reynolds 
already has suggested, a whole collection of absolutely 
hard bodies of different sizes, or, as “ Waterdale” sug- 
gests, spheres of two different sizes There is consider- 
able cleverness displayed in the way he has reasoned out 
for himself such a well-known theorem as that a body 
moving in“a perfect liquid will behave as if its mass 
were increased, but the labour bestowed upon such a 
well-known theorem does not entice the reader to ti) 
and follow the vague suggestions that follow, and that 
are much the same as have been over and over again 
given to show how every theory as to the nature of the 
ether explains a lot of things which can on the face of 
them be explained by azy ether through which bodies 
can move, and upon which they exert pressures Muxed 
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up with these plausible suggestions are such things as 
hypothetical whirls of ether within the solar system 
that seem, to say the least of them, to reque some °l 
elucidation as to ho® comets go through them in every 
sort of direction without any sensible action of the 
“whirl on the-comet ° 
A person who has brought forth, after enormous labour 
of thought, a series of theorems concerning the universe, 
and who is not very, familar with the equaléy carefully 
thought out swggestiofis of otheys naturally looks with 
more favour upon his own children than upon those of 
others, but, if hè ıs reasonable, and in a reasonable 
mood, he will not ke surprised nor even distressed, be- 
tause those who look at all these children with critical 
eyes see very serious ° defects in all of them, and feel 
very confident, that without great changes no one of then? 
can possibly grow into a second Newton 





$ VERTEBRATE BIOLOGY 
Text book of B:ology By H G Wells, BSc Lond, ' 
FZS With an Introduction by G B Howes, FLS, 
F ZS, Assistant Professor of Zoology, Royal College 
* of Science, London Part J. Vertebrata (London W 
B Chive and Co, University Correspondence College 
Press ) 
R WELLS’S book is avowedly written mainly for 
the purpose of helping solitary workers to pass the 
Intermediate Science examination of the University of 
London, and it would therefore be unfair sto criticise it 
from a wider point of view The scope for originality in 
such a work ıs naturally somewhat lmited, but it is a 
pleasant surprise to come across one which 1s far above 
the average as regards soundness of treatment and method 
The author not only possesses a practical knowledge 
of the greater part of the subject he deals with, but also 
evidently takes pleasure in ıt foi 1ts own sake, and has a 
healthy dislike of “that chaotic and breathless cramming 
of terms misunderstood, tabulated statements, formu- 
lated ‘tips,’ and lists of names, in which so many students, 
in spite of advice, waste their youth” He states that 
“ the marked proclivity of the average schoolmaster for 
mere book-work has put such a stamp on study that, in 
nine cases out of ten, a student, unless he is eapressly 
instructed to the contrary, will go to the tortuous, and 
possibly inexact, description of a book for a knowledge 
of things that le at his very finger-tips” (p 31), and 
again, on p 125, that “it is seeing and thinking much 
more than reading, which will enable” the student “to 
clothe the bare terms and phrases of embryology with 
coherent knowledge” Throughout the book the import- 
ance of actual observation 1s inststed upon 
The present part deals with the Rabbit, Frog, Dog-fish, 
and Amphioxus, and includes an account of the develop- 
ment of these animals and of the theory of evolution, as | 
well as a number of questions, most of which have been 
set at the examinations of the London University The 
morphological portions are, on the whole good and 
clearly written, and a fair amount of physiology is also 
introduced A syllabus of practical work ıs given åt the 





end this would in many respects bear amplifying The 
student ıs not warned that his time will be wasted if he 
wanders off the direct path of the examination syllabus , 
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and on the contrary, points of general biological interest 
are referred to herg and thére, and these go far to show 
what aegoad many of our elementary text-books do not 
—viz that the London Unitewsity syllabus, “as at present 
constituted,” affords “considefable scope for efficient 
biological st&dy whe student, moreover, is told that 
this “little book 1s the merest beginning ın zoology,” and 
the laş paragraph, on # 131, indicates the aspect of 
mind with whicle the author regards his subject 

Twenty-four fofding sheets of sketches are inserted in 
the text, but the figures are, on she whole, exceedingly 
rough ,,and though many of them may be found useful 
as “guides, we fee? that the student would do better to 
postpone drawing until hts dissegtions are made, or even 
copy some of the numerous good figures to be found 
efsewher@, than to “copy and recopy” these sketches 
first, as advised by the author 

Numerous imaccuracies and awkward expressions 
occur, only a few of which can be here mentioned The 
terms superior and inferior, as applied to the great veins, 
aie likely to confuse a beginner after reading the defini- 
tion of the regions of the body given on p 3 “ Meta- 
bolism ’ fand “metaboly” occur even im consecutive 
sentences on p 23 Peristaltic movement 1s said to move 
the food “forward” (p 41) It is stated that the thyroid 
1s similar in structure to the thymus and to “ botryoidal 
tissue” in general (p 26), and that the epithelium of the 
vilN, with its striated border, “1s usually spoken of as 
leading towards “ ciliated” epithelium (p 22) It 1s mis- 
leading to say that “a tarsus (tarsalia) eguva/s the cai pus,” 
and that the vomer of the dog 1s paired (pp 38 and 76) 
Ks the term “Chordata” ıs adopted on p 96, it 1s un- 
fortunate that the student 1s told on p 60 that vertebrata 
occur in which cartilage is absent, and that Amphioxus 
possesses the “ essential vertebrate features,” 1s “ twested, 
as it were,” and that its “yertebral column 1s de- 
void of vertebrze ” it ıs, moreover, imadvisable 
to use the term “hyo:dean” with regard to this 
animal On p 61 “classes” and “ orders” are 
used in a correct and an incorrect sense in the same 
sentence The expression, “carotid gland” requires 
a better explanation on p 67 The morphology of 
the cardinals, azygos, and post-caval is imcompletely 
explained (pp 87, 120, and 124) Several serious mis- 
takes are made with regard to the homologies of the 
urogenital apparatus (cf, eg pp 92 and 114) Mis- 
prints are also fairly abundant throughout, 

Most of these faults are, however, such as can be 
remedied ın a future edition, and the book will, we think, 
serve the purpose for which it was written very 
satisfactorily WNP 


OUR BOOK SHELF 


Pflanzenleben Von Anton Kerner von Marılaun Band II 
Geschichte der Pflanzen (Leipzig und Wien Bıb- 
hographisches Institut ) 


THE first volume of this excellent book was reviewed in 
NATURE, vol xxx1x p 507 The present volume, which 
completes the work, treats of the “ history of plants,” by 
which 1s meant their development, m the widest sense, 
including both ontogeny and phylogeny The former 
subject (“origin of descendants”) occupies the first 
480 pages, while the remainder 1s devoted to the “ history 
of species ’ 
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It is not proposed to enter into any detailed criticism 
of this volume Some ideasof the scope of the work was 
given in the former notiee , we are gtad to hear that an 
English translation is ın preparation, and wifen thys ap- 
pears a further oppoitunit# will be given for a general 
account of the whole In point of interest the second* 
volume is fully equal to the first, “There® is, however, 
perhaps more room for adverse criticism of certain parts 
Speaking quite generally ıt mag be said that while the 
biology,” or natural history of the subject is adrftirable, 
the morphology ıs on the whole rather weak The former, 
however, 1s the more important for the general reader, 
for whom theook 1s mtended z 

The account of reproduction begins with the asexual 
organs of propagation, including „spores, buds, and 
gemmz This is succeeded by,the much mere eatensive 
section on reproductiohm by fruits, including all sexual 
processes The great value of this part lies in the ex- 
tremely full, and in many r@spects orginal, treatment bf 
the fascinating subject of the pollination of flowering 
plants, to which nearly 300 pages are devoted Special 
stress 1s laid here on the phenomena of*gez/onogamy, or 
the crossing of different flowers on the same inflorescence 
and of autogamy, or self-fertilisation of he1maphrodite 
flowers The whole account 1s of the greatest possible 
interest, and familiar as the subject has now become, 1n- 
numerable fresh points of view are opened up 

The second part of the volume is on the history of 
species, including the whole subject of variation Changes 
produced by external agencies, such as parasitic fungi, 
and gall-forming imsects, form the subjects of special 
sections 

As regards the origin of new species, the author, tke 
Prof Weismann, attributes the greatest importance to 
sexual reproduction, and especially to cross-fertilisation 
He occupies a peculiar position in so far as he believes 
that hybridisation has played an important part in natuge 
as a source of new forms 

This second part of vol u includes classification, and 
a fairly full account 1s given of all the important groups 
of plants, each cohoit, or “Stamm,” receiving separate 
treatment 

Sections on the distrebution of species, and on their 
extinction, conclude the book 

A really good index 1s added, which will be a great 
boon to all who wish to make use of the vast store of 
facts which the book contains The iJlustrations, con- 
sisting of twenty coloured plates and 1547 figuies in the 
text, reach the same high standard as those of the 
previous volume 

To the book as a whole the highest praise must be 
given No such popular account of the natural history 
of plants has appeared before The publication of an 
English version will be anticipated with great interest 

DHS 


Bibliografa Medica Itakana By P Giacosa, Prof 
straord di Materia Medica e Chimica fisiologica all’ 
ies di Torino (Torino-Roma L Rouxe C , 
1893 ) 

THIS work 1s a collection of abstracts of the chief papers 

bearing on the medical sciences published by various 

Italan authors during the year 1892 Prof Giacosa has 

been aided in his work by several experts, whose names 

are a sufficient guarantee for the accuracy of the ab- 
stracts, such as Profs Marcassi of Palermo, Maggiora of 

Modena, and Sperino of Torino The medical reading 

public 1s familiar with the excellent Jahrberschte and 

Centraiblatter published ın Germany, which deals chiefly, 

though rot exclusively, with scientific papers by German 

authors There has been a great want of similar publi- 
cations of Italian work, and Prof Giacosa’s “ Bibhografia” 
1s a welcome addition to medical hterature In it will be 
found abstracts of all the chief Italian papers published 
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in 1892 on parasites and helmint®ology (zoology), physi- 
ology, biological chemistry, pharmacology, histology, 
human, and pathological anatémy, bacteriology and 
hygiene The abstracts are done by experts in the 
partucular subject, are short but cfear and intelligible, 
and have the advantage of not being critical 


The Evolution of Decorative Art By Henry Balfour, 
MA,FZS (London Percival and Co, 1893) 


IT xs remarkable that in these days, when the question of 
“origins’ Rolds a place of commagding importance in 
almost every departmegt of investigation, comparatively 
little should have been done to trace the evolution of art 
back to what Mr Balfow calls “its very simplest begin- 
ning” Mr Balfour does not, of course, undertake to“ 
present in this small book anything kke a complete view 
of the subject His aim 1s merely to indicate some of 
the main c@clusions to which ht has been led by his 
oven researchts He finds in early art three distinct 
stages—(I) adaptive, the appreciation bf curious 01 
Mlecorative effects occurring in nature or as accidents in 
manufacture, afd the slight increasing of the same by 
artificial means in order to augment their peculiar 
character or enhance their value as onfaments, (2) 
creative , the artificial production of similar effects where 
‘ these do not occur (imitation or copying) , (3) vaztative , 
gradual metamorphosis of designs by unconscious and 
conscious variation Mr, Balfour brings out admirably 
the significance of these stages, and ıt ıs scarcely neces- 
sary to say that the Pitt Rivers collection, of which he 
1s curator, provides him with ample means for the clear 
and effective exposition and illustration of his ideas 
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LETTERS TO THE EDITOR 


* 

The Editor does not hold himself responsible for opimions ex- 
pressed by has correspondents Nether can he undertake 
to return, or to correspond with the wiles of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice ıs taken of anonymous communications ] 








Palzontological Discovery in Australia 


Many readers of NATURE will learn with interest that I have 
this day received a telegram from Prof Stirling, of the Um- 
versity of Adelaide, as follows — 

‘*Made discovery immense deposit fossil remains excavated 
several nearly complete skeletons Diprotodon besides two 
thousand bones also large Struthtous bird giant Wombat par- 
ticulars letter ” 

I need scarcely add that I shall await with mpatience the 
promised particulars of this discovery, which may prove to be 
cne of great 1mportafice ALFRED NEWTON 

Magdalene College, Cambridge, April 21 


An International Zoological Record 


Ir ıs much to be regretted that the praiseworthy agitation of 
this subject, opened by Mr Minchin (NATURE, vol xlv1 p 367), 
has not been continued There cannot be the slightest doubt 
of the desirability of such a reform Possibly the reason why 
the letters of Mr Minchin and Mr Bathers (26 p. 416) have 
not aroused more interest les in the fact that they both wrote as 
recorders They showed the absurd burdens that the actual 
system imposes upon the recorders , but they left somewhat in 
the background the advantages which the great world of 
zoologists could receive. 

However this may be, it ıs certain that the rank and file of 
investigators of the present day are supporting an utterly un- 
necessary burden, and one from which they ardently desire to be 
freed Any one who desires to test the sentiment has only to 
make inquiries among those of his acquaintance. Having my- 
self agitated in this quiet way a method of reform that had 
occurred to me nearly two years ago, I can hardly doubt that 
the concourse of opmion isestrong enough to effect a radicak 
change, if only concerted action can be taken 

Mr Minchin and Mr Bathers have pointed out that the 
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recorders at present do thè same work many times pver, and 
suggest a plan by which ıt can be avoided. The salient feature 
hes in separating the dutie of recorder and bibliographer, and 
an having the entire mechanical work done once for all concerned 
m the pregħaranon of¢he record The plan 1s an admirable 
‘one, but why thus restrict the blessings of a competent biblio- 
wm grapher? The scheme to which I have alluded in the preceding 
paragraph simply substitutes a d#d/rographical bureau for the 
bibhographer, a feature necessitated by the additonal duties 
infposed upon it 
Ihe business of recording a publication according to the 
latte: plan may be refewred to ¢hree stages Let mê suppose the 
bureau constituted at a cèntre such agthe British Museum, and 
show its working The first stage of recording is conducted 
wholly by the central bureau, with such aids from outside as 
“might be found expedient [I refer to assistants ın “other 
countries In the case of Russia it would be at first probably 
necessary, although ın general to be avoided as far as possible ] 
In the first place the bureau would make complege lists of all 
zoological, papers as they are published At intervals of a wePk, 
or of two weekg these lists would be given to the press and 
printed successively ın two forms One would constitute 
pamphlet similar to the bibliographical pgrt of the Zoolog 
Anszerg , but would give all the titles Aromptly The other form 
in which the list would be printed would have the titles widely 
spaced, would be printed on strong, stout paper, and would 
appear in sheets, leaving one side blank These sheets could 
then be cut up at will mto slips of umform size and shape to 
serve further bibhographical elaboration Ducting the printing 
of the slips ıt would have been the duty of the bibliographer to 
Bave sorted the titles carefully, and, n the case of larger works 
and works with 1l-characterised contents, 1t would further have 
been his duty to have ascertained the fogzcs dealt with, so that 
at the end of the period he would be able to sort and classify 
the 150 titles, which appear at present weekly 
Thereupon the second stage of recording would be begun 
Each reviewer would receive at once slips indicating the papers 
concerning him, together with a page-number mm the case in 
which his topic 1s only incidentally dealt @ith Thus the 
mechanical labour of the reviewer would be reduced to a 
minimum Not merely, however, the reviewers could be thus 
informed, but also any specialist whose field of work sufficeently 
coincided with one of the divisions of the Record to induce him 
to subscribe to the series Thus, for example, a worker on the 
development of the vertebrate nervous system would find his 
wants admirably met The second stage of recording would be 
carried on wholly by the reviewers, who, however, in addition 
to writing reviews as at present, would also index the topics of 
the paper ın a more detailed way than would be possible for the 
bibliographer in his first hasty survey , or this work might be left 
to the bibliographer, who, in what I have called the third stage, 
collates the reviews which have been returned tohim The 
reviewer should also note any incidental observations of interest 
to other reviewers which the bibliographer may have over- 
looked 
In stage 3 the bibliographical bureau “becomes a bureau of 
publication, and it 1s believed that with such an organisation the 
Record for the year could be very promptly issued At the 
same time, however, the bureau would be able, by the use of 
the slips at its disposal, to embody the indexes furnished by the 
reviewers (or, possibly better, made out by the bibliographer 
from their abstracts) in a permanent ship index, which would 
‘ow with the years and become a record of inestimable value 
his part of the plan alone, I see, has keen independently 
advocated by Mr Cockerell (NATURE, vol xlvi p 442), but, ın- 
asmuch as he overlooked the indefinite multiphcation made 
possible by the use of printed slips, he failed to note the highest 
use which the bureau can serve. To my mind this consists in 
informing the individual investigator of every work which con- 
cerns his speciality by sending him the proper slips 
The value of such a service can hardly be exaggerated It 
reheves the individual of endless labour it gives a completeness to 
his knowledye of the hterature that no individual endeavour could 
attam , and finally, it saves him the annoyance which indefinite 
titles occasion him ın using the ordinary means of seeking for 
papers relating to his subject So long as a fundamental ob- 
servation on the development of the Wolffian Duct @an be 
published under the ttle, “‘ Observations on the Lymph,” so 
long as the bulletins announce ‘‘ Contributions to the Develop- 
ment of the Vertebrates,” we have no right to expect authors to 
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have a full mastery of their subject, unless they can recetve aid 
from a central bureau such as Ishave described 
The expense of mamtaining at seyera! points a complete index, 
such as that ® tHe biblu graphical bureau, 1s not such as to make 
it infdasible, and I fancy ıt wuld be done ın several zoological 
ecentres The labour of the bmtau would probably assume 
considerable gropost@ns, but, imasmuch as it would m 
each case save much more of the scattered and oft-repeated 
labour of individuals, ıt would be quite self supporting For 
the perfect working of thé%scheme ıt 1s important that authors 
shduld send ‘‘extgas” to the bibliographer Mr Bathers sug- 
gests that they would gladly do this 1f there were only one asking 
for them imstead of a number, as ıs now the case Here Mr. 
Bathgrs again writes asa recorder Je was unaware that papers 
were desired, and would not know even where to send a copy 
Weth the scheme Ie have proposed, also those who now umn- 
tentionally wahhold their papers would contribute them, for 
the organisation would at Peast be avell known 
Respecting further details, there 1s no occasion of bringing 
these forward now I may simply add that 1 have had oppor- 
tunity of seeng paper slip catalogues in use in a very large 
scale in the Government service in Russia, and learned that they 
It may be also of interest to any who 
may further concern themselves with this subject that the present 
volume of zoological publication 1s not far from 2c00 pages 
weekly 
I have made inquiries among many of my friends in different 
countries m respect to their interest in such a plan as I here 
propose, and it has 1eceived such endorsement that I cannot 
doubt that it affords a remedy for a real evil Iam well aware that 
such a plan needsto be much modified, but I submit it in this 
form I bave already a long list of persons and institutions who 
have promised to subscribe to the ships, could they be obtained 
at a reasonable price, among others of librarians, who would 
usg them to save copying in making out the ‘‘card catalogues” 
ın vogue in America This support was obtained when the 
scheme was but little elaborated, and when there was almost no 
prospect of success I am confident that were the undertaking 
once begun the support would be verygreat It needs organised 
tion such as the various scientific bodies can giveit Let the 
ritish Association appomt a committee and mvite others to jom 
them in forming an International Commission, or let them re- 
spond should the call come to them Let all considerations of 
national pride be setaside Surely England, with her enormous 
library and museum facilities, will receive her share 
Leipzig, Germany, April 16 HERBERT H FIELD, 


Lion-tiger and Tiger-hon Hybrids 


Since the date of my previous communication on the above 
subject (see NATURE, p 390) I have had some correspond- 
ence with Mr John Atkins, son of Mr Thomas Atkins, 
the result of which has been not only to clear up several 
discrepancies which I pointed out as occurrmg m the pre- 
viously published accounts by Sir Wm Jardine and Mr 
Griffiths, but moreover it enables me to present for the 
first time a detailed account of what, so far as I can ascertain, 
are the only authenticated cases of the interbreeding of a lion and 
tigress J am aware of the classical references to the reputed 
breeding of the leopard and lioness , but that part of the subject 
I do not propose to discuss now In the first place I should 
state that the proprietor of the menagerie, when the first hybrids 
were seen, was Mr Thomas Atkins, not fb.” or “J. 
Atkins” as quoted previously Mr Jobn Atkins came ito 
possession laeron The parents of the hybrids were the same 
all through for ten years, from 1824 to 1833, during which 
period six litzers were born The lion was bredin Mr Atkins’s 
menagerie from a Barbary hon and a Senegal lioness. The 
tigress was born in the Marquis of Hastings’s collection m Cal- 
cutta, and was purchased when about eighteen months old by 
Mr T Atkins from a captain, to whom she had been given by 
the Marquis Being of the same age as the lion, she was 
placed together with him in the same cage, and two years 
afterwards she proved to be in cub 

The following statement regarding the successive litters has 
been revised by Mr John Atkins, and as he has preserved notes of 
the facts which are recorded, they may be accepted as authentic 
I need hardly add that but for his ready and full response to my 
queries this account could not have been written 

First Litter —Born October 24, 1824, at Windsor, two males 
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and one female Reared by terrier bitch, all diedgwithin a year | small dust-particles, in the direction of decreasing temperature, 


They were exhibited to King George IV atthe Royal Cottage, 
Windsor, on November 1, 1824 ¢ 

Second Litter —Born Apri 22, 1825, a® Clapham Common, 
there weie three cubs, sexes not recorded *Re#red *by the 
mother, as also were all the subsequent litters They only lived 
a short time td 

Third Litter —Born December 31, 18% w '27,et Edinbuigh, 
one male and two females As stated in the previous paper, 
the year 1s given as 1827 ım the handbill of the menagerie 
from which I quoted, and the othe® references seem sup- 
port that date, but Mr John Atkins says it is given as 1826 *in 
a printed catalogue tn his possession 

Fourth Letter —Born October 2, 
male and two females œ è 

fifth Lette: —Born May, 1831, at Kensington, three cubs, 
sexes not recorded. They were shown to thasQueen, théh Prm- 
cess Victoria, and to the Duchess of Kent The whele group per- 
formed ın a specially construeted cage at Astley’s Amphitheatre, 
andın 1832 were taken by Mr Atkinsfor a tourin Ireland To 
a separate account of this tour reference has been mage ın my 
previous paper 

Sixth Litter —Born July 19, 1833, at the Zoological Gardens, 
Liverpool, one male and two females One,,the male, hved 
for ten years inthe gardens The young male lion tigers when 
about three years old had a short mane something lhe that of 
an Asiatic hon , the stripes became very indistinct at that age 

Mr Atkins informs me that there 1s a badly staffed specimen 
of one cub which was about a year old in the Museum at Salis- 
bury, and from Mr Harmer’s letter (see NATURE, p 413) there 
1s one also in Cambridge 

From the account quoted by him it would seem improbable 
that that particular specimen, had it survived, could have bred 
Asamatter of fact I lean from Mr Atkins that none of them 
ever did breed, though he does not know of any reason why 
they should not have done so P 

Mr Atkins thinks that the cubs of the earlier litters died from 
over-feeding , when he adopted a different treatment he had no 
difficulty in rearing them 

In my previous paper, in the quotauon from Griffiths, the 
word *"superfineness ” should read ‘‘ saperficies ” ~ 

This record, 1t may be noted, while correcting some errors in 
the previously published accounts, also extends over a period 
subsequent to all of them V BALL 

Science and Ait Museum, Dublin, April 15 


» 
1828, at Windsor, one 





Soot-figurés on Ceilings 


As the subject of dust-images was recently considered ın some 
interesting letters in NATURE, I wish to record an example of a 
soot-image which was far more detailed and remarkable than 
any I have yet seen The example ts to be found on the cetling 
of the billiard-room m the Golf Club House at Felixstowe 
Abundant soot has been deposited above the lamps by which the 
table ıs lighted, and this 1s distributed so as to map out on the 
ceiling not only the outline of the joists, but that of the laths and 
even of the natls by which the ends of the latter are secured 
The mark corresponding to the nail-head 1s certainly much larger 


















































than the latter Imade rom memory a rough sketch of the 

appearance, which 1s reproduced ın the accompanying woodcut 

I may be mistaken ın the position of some of the light and dark 

shades If the example is as new to others as it was to me ıt 

would be interesting to have a photograph of the ceiling before 

it 1s again whitewashed E B POULTON 
Oxford, April 17 


THis phenomenon ıs often observed, though not often so 
clearly as in the case noticed by Mr Poulton It is due to the 
same cause as produces the dust-free space seen rising from hot 
bodies in illuminated smoky atr, viz a peculiar Crookesian 
(or rather Osborne Reynoldsian} bombardment of sufficiently 
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by the,evwtra energy of the gas-mol@ules on one side See 
papers by myself and the late Mr Clark in NATURE (especially 
July 26, 9883, April 24, 1884, vol &xıx p 417, and January 
22, 1885), andin Phil Mag , 1884, Proc RI, &c , also by Mr 
Aitken, Trans RS Edin, 1884 An@ see the fqmarkable 
theoretical paper by Prof Osborne Reynolds on ‘Dimensional 
Properties of Gases,” Phil Trans , 1879 

Dust gets bombarded out of hot air on to all cotder surfaces 
The aetatls of this effect are specially given by Mc Aitken in 
NATURE, vol xxix p 322 The badly-conducting plaster of a 
ceiling is nogdoubt fully heated by contact with the air below 
except in places where the conducting pewer of wood or iron 
keeps 1t comparatively coog, hence thé picking-out of the pat- 
tern Solid deposit from warm air onto cool surfaces can occur 
witnogt any actual smoke, eg it can be nottced above incand- 
escent lamps OLIVER LODGE 
+ 


The Use of Ants to Aphides and Coccidæ 


e HAVE just had an opportunity of seeing Dr Romgnes’ in 
teresting work, ‘‘ Darwin, and after Darwin,” and find therein 
292) the production of honey-dew by Aphides adduced as a 
ificulty in the way of the Darwintan theory I have not pud ` 
any particular attention t> Aphides, but have lately been much 
interested in the allied Coccide, which, since they produce a 
similar fluid attiacting ants, may be considered to offer a 
parallel instance Both Coccidze and Aphides suffer from many 
predaceous and parasitic enemies, and there seems to be no doubt 
that the presence of numerous ants serves to ward these off, and 1s 
consequently beneficial There 1s an interesting Cocerd, Zee ya 
vose, which I find oa Prosopi. here, and on more than one" 
occasion I have been unable to collect specimens without being 
stung by the ants At the present moment some of these 
Tce yz are enjoying life, which would certainly have perished at 
my hands, but for the inconvenience presented by the numbers 
of stinging ants 
Belt and Forel have also written on the protection of Coccidae 
by ants (‘ Naturalist in Nicaragua,” and Bull Soc Vaud, 
1876) Maskell*has given an account of the honey-dew organ 
of Coceidse, from which it appears that ıt 1s something more 
than a mere organ for the excretion of waste products This 
author also figures some of the fungi which grow on honey dew, 
and it may well be that these also serve to prevent the attacks of 
enemies When, as we sometimes see in Jamaica, the leaves 
appear tobe coated with soot (Astennarta 1 obbmmstt is the fungus), 
it cannot be so convenient for coccinellid larvæ, Chrysopa larvee, 
&c , to crawl about on them 1n search of Coccide 
Jamaica, April 3 T D A CockERELL 








Bhnd Animals in Caves 


In nis last letter (p 537) Mr J T Cunningham states that 
the “early stages”? of the European Proteus have not yet been 
obtained This assertion 1s incorrect In 1888 and 1889 
the oviposition and development have been decribed by 
E Zeller (Zool Anz, 1888, No 290, and $ahresh Ver. 
Naturk Wurtt , xlv , 1889, p 131, plate mu), who gives a 
coloured figure of the larva, and particularly refers to the 
development of the eyes As early as 1831 (Oken’s “Isis,” 
1831, p 501r) Michahelles remarked that the eyes in young 
specimens are more distinct and somewhat larger than in the 
adult G A BOULENGER 





OBSERVATIONS IN THE WEST INDIES? 


H ERE we are back at Nassau for the third time, and 

thinking you might be interested to hear of my 
cruises, I send you a short sketch of ourtrip The first 
time we left Nassau we entered the Bahama Bank at 
Douglass Channel and crossed the bank to North Eleu- 
thera, where we examined the “ Glass Window ” and the 
northern extremity of Eleuthera, we then sailed along the 
west shore of the island close enough to get a good view 
of its characteristics as far as Rock Harbour at the 

2 A letter from Alexander Agassieto J D Dana, dated Steam Yacht 


Wild Duck, Nassau, March, 1893 Printedin the American Journal of 
Sezence for April, and communicated to Nature by the author 
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™ cumnavigated Watling, passed*over to Rum Cay, then to 
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southern end We steamed out into Exuma Sound 
through the Powell Channel and round the soute end 
of Eleuthera to little Sa Salvador, and the north-west 
end of Cat Island, where are the highest hilla of the® 
Bahamas e We they skirted Cat Island along its western 
face, rourtded the southern extremity and made for Riding 
Rocks on the Western sideof Watling’s Island Wecir- 


northern part of Long Island, visiting Clarence Harbour , 
néxt we crossed to Fortune Island, and passed to the 
east side near the northern end of the island on the 
Crooked Island Bank From there we crossed to Caicos 
Bank, crossing that bank fromeFrench Cay to Long 
Island, passed by Cockburn Harbour and ended our 
eastern route at Turks Island , from there we shaped our 
course to Santiago de Cuba to coal and provision the 
yacht We were fortunate enough to strike Cape Maysi 
a short time after daylight, and I thus hgd a capital 
chance to observe the magnificent elevated terrages 
(coral reéfs) which skirt the whole of the southern shore 
of Cuba from Cape Maysi to Cape Cruz and make sq, 
prominent a part of the landscape as seen from the sea 
We were never more than three miles from shore*and 
had ample opportunity to trace the course of some of the 
terraces as far as Santiago, and to note the great changes 
in the aspect of the shores as we passed westward due to 
the greater denudation and erosion of the limestone hills 
and térraces to the west of Cape Maysi, which seems to 
be the only point where five terraces are distinctly to be 
seen The height of the hills east of Pt Caleta, where 
the terraces are most clearly defined, I should estimate at 
900 to 1000 feet, though the hills behind the terraces, 
which judging from their faces are also limestone, reach 
a somewhat greater height, perhaps 1100 to 1200 feet 
After coaling at Santiago de Cuba we visited Inagua. 
and next steamed to Hogstey Reef, a regular horseshoe- 
shaped atoll with two small cays at the western entrance 
There we passed three days studying the atoll This to 
me was an entirely novel experience, to be at anchor in 
3 fathoms of water 45 miles from any land with water goo 
fathoms within three miles outside, surrounded by a wall 
of heavy breakers pounding upon the narrow annular 
reef which sheltered us I made some soundings in the 
lagoon and on the slope of reef outside From there we 
returned to Crooked Island Bank to the westward of 
which I also made some soundings to determine the 
slope ofthe Bank We next again visited Long Island, 
taking ın the southern and northern ends which I had 
notexamined From there we passed to Great Exuma, 
stopping at Great Exuma Harbour and sounding into 
deep water on our way out to Conch Cut when we sailed 
west crossing the Bank to Green Cay From there we 
made the southward face of New Providence, and before 
going into Nassau Harbour made some trials in deep 
water in the Tongue of the Ocean with the Tanner deep- 
sea townet in 100 and 300 fathoms, depth being 700 
fathoms—after which we returned to Nassau I had on 
board a Tanner sounding machine kindly loaned me for 
this trip by Colonel McDonald of the Fish Commission, | 
and some deep-sea thermometers were also kindly sup- 
plied by him and by Prof Mendenhall, the superintendent | 
of the US Coast Survey I supplied myself with a 
number of Tanner deep-sea townets and with a supply 
of dredge and of townets and carried on board a Yale 
and Towne patent winch for winding the wire rope which 
I used in my dredging and towing in deep water The 
yacht was provided with a steam capstan and by increas- 
ing its diameter with lagging we found no difficulty in 
hauling in our wire rope at the rate of 8 min to 100 
fathoms I carried 600 fathoms of steel wire dredging 
rope with me of the same dimensions which I had used 
on the Blake and which has also been adopted on the 
Albatross During our secdnd cruise we steamed 
from Nassau for Harvey Cay crossing the Bank 
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from north sto south to Flamıngo Cay, and ther 
to Great Ragged Cay, from which we took our depar- 
ture for Baracoa „At Baracoa I hoped to be able to 
ascend the,Yugque , unfortunately I had to give up my 
trip oeving to the desperatescqndition of the roads From 
Baracoa we steamed close to the shores to the westward, 
touching at Rort Rawes, Port Padre, Cay Confites, Sagua, 
Cape Frances, Cardenas, Matanzas, and finally ending at 
Havana Thistrip was a continuation of the observa- 
tions we made on the sd&ith coast of Cuba and enabled 
meto trace tha gradual disappearance of the terraces 
from Baracoa to Nuevitas, and their reappearance from 
Matanzas to Havana, fiom the same causes which evi- 
dentby influenced their state of Breservatfon from Cape 
Maysi west I also got a pretty clear idea of the mode 
of formation of the fine harbours found on the noithern 
coast of Cuba to the eastward gf Nuevitas, and of the 
mode of formation of the extensive systems of cays reach- 
1gg from, Nuevitas to Cardenas and which find their 
parallel on the south coast of Cuba from Cape Cruz to 
Cape Cornentes After refitting at Havana we left for 
Nassau Both pn goug into Havana and on leaving we 
spent the greater part of a day in towing with the Tanner 
net I thought I could not select a better spot for finally 
settlng the vertical distribution of pelagic hfe than 
off Havana which is in deep water—goo fathoms 
—close to land, on the track of a great oceanic current, 
the Gulf Stream, noted for the mass of pelagic life it 
carries along its course We towed in 100, 150, 250, and 
300 fathoms and on the surface at or near the same 
locality, and I have found nothing to cause me to change 
the views which I expressed in my preliminary reports of 
the, Albatross expedition of 1891 Nowhere did I find 
anything which was not at some time found also at the 
surface At 100 fathoms the amount of animal hfe was 
much less than in the belt from 100 fathoms to the sur- 
face At 150 fathoms there was still less and at 250 
@@homs and 300 fathoms the closed part of the Tanner 
contained zotk:zng At each one of these depths we 
towed fully as long as was required to bring the net to 
the surface again Thus we insured before the messenger 
was sent to close the lower part of the bar as long a pull 
through water as the open part of the net would have to 
travel till ıt reached the surface, giving the fauna of a 
horizontal column of water at I00, 150, 250, and 300 
fathoms of the same or greater length than the vertical 
column to the surface for comparison of their respective 
richness From Havana we steamed to Cay Sal Bank, 
visited Cay Sal, Double-headed Shot Cays, Anguila Islands, 
and then crossed over to the Great Bank to the west of 
Andros Island The bottom of this bank 1s of a most uni- 
form level, 3 and 33 fathoms for miles and then very gradu- 
ally sloping to the west shore of Andros, so that we had to 
anchor nearly six miles from the “ Wide Opening” of 
the central part of Andros which we visited The bottom 
consists of a white marl, 1esembling when brought up in 
the dredge newly mixed plaster of Paris, and having 
about its consistency just as ıt begins to set This same 
bottom extends to the shore, and the land itself, which 
1s low where we went on shore not more than roto 15 
inches above high-water mark, 1s made up of the same 


' material, which feels unde: foot as if one were treading 


upon a sheet of soft india rubber , of course on shore the 
marl ıs drier and has the consistency of very thick dough 
It appears to be made up of the same material as the 
zolian rocks of the rest of the Bahamas, only that ıt has 
become thoroughly saturated with salt water, and im that 
condition it crumbles readily and 1s then triturated into 
a fine rmpalpable powder almost like deep sea ooze which 
covers the bottom of the immense bank to the west of 
Andios After leaving Andros we crossed the bank again 
to Orange Cay and followed the eastern edge of the Gulf 
Stream to see Riding Rocks, Gun Cay, and the Beminis 
We then passed to Great Isaac, where we saw some huge 
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masses of zolian rocks which had been thrown up along | each ef the digits with all the phafanges are modified very 


the slope of the cay about 8o"feet from high-water mark | much as in the primitive bearg, and combined with 


toa height of 20 feet S 
11”x6' We then kept on to g:reat Stirrup Cay coasting 
along the Berry Cays, crossed over to Morgan’s Bluff, on 
eastward of Andros down to MasticaPgint gn the same 
Sound, and then returned to Nassau 

The islands of the Bahamas (as far as Turks Island) 
are all of aolian ongin They®were formed at a time 
when the Banks up to the 1o-fathom lnegnust have béen 
practically one huge irregulaily shaped mass of low land, 
from the beaches of which successive ranges of low hills, 
such as we sfill find % New Providence, must have 
originated After the islands were thus raised thgre was 
an extensive gradual subsidence whioh*can be estimated 
at about 300 feet, and dyring thes subsidencé the sea has 
httle by little eaten away the zolian lands, leaving only 
here and there narrow strips of land in the shape of the 
present islands Inagua and Little Inagua are still in 
the original condition in which I imagine such banks as 
the Crooked Island Banks, Caicos Bagks, and other 
parts of the Bahamas to have been, while the process 
of disintegration going on at the western side of Andros 
shows still a broad island which will in time leave only 
the narrow eastern strip of higher land (zohan hills) on 
the western edge of the tongue of the ocean Such 1s 
the structure also of Salt Cay Bank which owes its pre- 
sent shape to the same conditions as those which have 
given the Bahamas their present configuration My 
reason for assigning a subsidence of 300 feet 1s the depth 
of some of the deep holes which have been surveyed on 
the bank and which I take to be submarine blow-holes 
or caverns formed in the æohan lmestone of the Bahama 
hills when they were at a greater elevation than now 
This subsidence explains satisfactorily the cause of the 
present configuration of the Bahamas, but teaches us 
nothing ın regard to the substiatum upon which tle 
Bahamas were built The present reefs form indeed but 
an insignificant part of the topography of the islands 
and have taken only a secondary part in filling here and 
there a bight or a cove with more modern reef rock, 
thrown up against the shores so as to form a coral reef 
beach such as we find fn the Florida Reef I have 
steamed now neaily 3300 miles among the Bahamas, 
visiting all the more important points and have made an 
extensive collection of the rocks of the group 

I hoped to have made also a larger number of deep 
soundings than I have been able to take, unfortunately 
the trades were unusually heavy during the greater part 
of my visit to the Bahamas, greatly interfering with such 
work on a vessel no larger than the W2/d Duck—127 feet 
on the water lne For the same reason the number of 
deep-water pelagic hauls was also much smaller than I 
hoped to make, as ın a heavy sea the apparatus would 
have been greatly endangered It 1s a very different 
thing to work at sea in a small yacht hke the Wald Duck 
or in such vessels as the Blake and the Albatross of large 
size and fitted up with every possible requirement for 
deep sea work The Weld Duck, on the other hand, was 
admirably adapted for cruising on the Bahama Banks, 
her light draught enabling her to go to every point of 
interest and to cross and recross the banks where a larger 
vessel could not follow Iam under the greatest obliga 
tions to my friend Mr John M Foibes for having so 
kindly placed his yacht at my disposal for this explora- 
tion, and I hope soon after my return to Cambridge to 
publish more in detail the results of this examination of 
the structure of the Bahamas 





ARTIONVX—A CLAWED ARTIODACTYLE 


P any further evidence were needed to disprove 
Cuvier’s famous generalisation, 1t 1s found in the 
recently discovered hind foot of Artionyx In this foot 
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Ofte of these masses yas J5 6" | *metatamals and an ankle joint almost identical with those 


of the pigs The termination of theJimb in claws would 
have led Cuvier to predict that the whole sketeton and 
the dentition was of a clawed or carnivorous type, 
whereas in this animal we find the foot alone belongs to 
two types as widely separated as can be, and the pro- 
babilities are that the skeleton and teeth are also mixed 
m characte 

The foot of Artionyx was foun@ last summer by the 
American Museum pasty under Dr Wortman, in the 
same beds with the remarkable Protoceras recently 
desceibed in NATURE It belonged tô an animal about 
the size of a peccary The terminal claws were first 
exposed, and although found uncleft, they at once sug: 
gested a rojorenae to Chalicotherium, for which the 
party was kegping a sharp look-out, but a further re- 
moval of the matiix showed a pes of an eptirely distinct 
haracter In the foot of Chatzcotherzum magnum of the 

pper Miocene,of France we find three toes, thus odd 
in nitmber, but not strictly perissodactyle, for the largest 1s 





c Eaternal 
Right hind foot of Artonyx gaudry: 


not the median but the outer toe Above the toes is an 
ankle joint of a modified perissodactyle type, that 1s, the 
astragalus is grooved upon its tibial side, and flattened 
where ıt rests upon the navicular The navicular and 
cunetforms are also flattened, so that the foot must have 
been placed somewhat at an angle with the leg, as it 1s 
in the Sloths In Artionyx, on the other hand, there are 
five digits, the first, or thumb, was a dew-claw, very 
much shorter than the rest , the remaining four, as shown 
in 6 of the figure, are nearly symmetrically placed in 
pairs on either side of the median line, precisely as in 
the Artiodactyla This has suggested the name of the 
anımal, its even-numbered toes termmating in claws 
Above these elements we have a coalescence of the outer 
and middle cuneiforms as in many Artiodactyla The 
cuboid, navicular, astragalus, and calcaneum, are also 
modified precisely as in the artiodactyles The fibula 
comes down upon the heel bone, and there 1s the charac- 
teristic double hinge The tibia is strongly interlocked 
on the outer side of the astragalus The three accom- 
panyging cuts exhibit the peculiar features of this foot ; 
the side views showing that the animal was digitigrade 
like the cats, and not plantigrade like the bears, although 
the claws were more of the bear than the cat type 
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* The discovery of thes foot ıs one of those complete 
surprises which render palzontological research $o fas- 
cinatng The eaisteiice of such a type was not even 
suspected, for nothing at all similar has ever begn found 
before We wereedaily expecting to find remains of 
Chalicotherium in the Lower Miocene of America, but no 
one could have anticipated the complete counterpart in 
foot structure which this anmhal exhibits Of course it 
will iemain an open question whether Artionyxis actually 
related to the other type until we procure more of its 
skeleton, and especially of its teeth Thes discovery 
seems to support Cqpe’s opinion that Chalicotherium 
represents a distinct order-—thé@ Ancylopoda, including 
anımals of an ungulate type of skeleton, with unguicu- 
late phalanges The wnter has recently suggested that 
this order may havg been given off from the most primi- 
tive hoofed mammals, the Condylarthra, at a period when 
they still exhibited many of the characters of their 
clawed ancestors If this supposition 1% correct, god 
Artionyx prowes to be a member of the Ancylopoda, it 
will very possibly present a unique double parallelisne 
with the subdivisions of the Ungulatay Chalicotherrum 
representing an odd-clawed division—the Perissonychia, 
and Artiony# an even-clawed division—the Artionychia 
-~these divisions being parallel with the perissodactyle 
and artiodactyle ungulates This 1s advanced as a pro- 
visional hypothesis, pending the discovery of additional 
remains HENRY F OSBORN 


THE HODGKINS FUND PRIZES 


J5 October, 1891, Thomas George Hodgkins, Esq, of 

Setauket, New York, made a donation to the Smith- 
sonian Institution, the income from a part of which was 
to be devoted “to the increase and diffusion of more 
exact knowledge in regard to the nature and properties 
of atmospheric air in connection with the welfare of 
man 

With the intent of furthering the donors wishes, 
the Smithsonian Institution now announces the following 
prizes to be awarded on or after July 1, 1894, should 
satisfactory papers be offered in competition — 

I. A prize of 10,000 dollars for a treatise embodying 
some new and important discovery in regard to the nature 
or properties of atmospheric air, These properties may 
be considered in their bearing upon any or all of the 
sclences—e g not only in regard to meteorology, but m 
connection with hygiene, or with any department what- 
ever of biological or physical knowledge 

z A prize of 2000 dollars for the most satisfactory essay 
upon (A) the known properties of atmospheric air con- 
sidered ın their relationships to research ın every depart- 
ment of natural science, and the importance of a study 
of the atmosphere considered ın view of these relation- 
ships, (B) the proper direction of future research ın 
connection with the imperfections of our knowledge of 
atmospheric air, and of the connections of that knowledge 
with other sciences The essay, as a whole, should tend 
to indicate the path best calculated toelead to worthy 
results in connection with the future administration of the 
Hodgkins foundation 

3 A prize of 1000 dollars for the best popular treatise 
upon atmospheric aur, its properties and relationships 
(including those to hygiene, physical and mental) This 
essay need not exceed 20,000 words im length, it should 
be written in simple language, and be suttable for publi- 
cation for popular instruction 

4 A medal will be established, under the name of “ The 
Hodgkins Medal of the Smithsoman Institution,” which 
will be awarded annually or biennially, for important 
contributions to our knowledge of the nature and pro- 
perties of atmospheric air, or fér practical applications of 
our existing knowledge of them to the welfare of mankind 
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This medal ill be of gold, and will be accompanied by a 
duplicate impression in silyer or bronze 

The treatises may be written m English, French, 
German, or Itahan, and should be sent to the secretary of 
the Smithsonian Instituti®nyg Washington, before July 1, 
1894, except those ın competifion for the first prize, the 
sending of whicl® ay be delayed until December 31, 
1894 

The papeis will be exgmined and prizes awarded by a 
commettee to be appointed as follows —One member by 
the secretary ofthe Smithsonian Institution, one member 
by the President of the National Academy of Sciences, 
one by the President gro zemporg of the American Asso- 
ciatfon for the Advancement of Science, and the com- 
myttee*will act together with the Secretary of the Smith- 
sonan Instytution°as member ex ofico” The nght is 
reserved to award no ‘Brize 1fpin the judgment of the 
committee, no contribution 1s offered of sufficient merit 
#o warant an award Aa advisory committee of not 
more than three European men of science may be added 
at the discretion of the Committee of Award 

If no disposwion be made of the first prize at the time 
now announced, the Institution may continue it until a 
later date, should it be made evident that important 1n- 
vestigations relative to its object are m progress, the results 
of which itis intended to offer in competition for the 
prize The Smithsonian Institution reserves the right to 
limit or modify the conditions for this prize after December 
1, 1894, should it be found necessary Should any of the 
minor prizes not be awarded to papers sent in before 
July 3, 1894, the said prizes will be withdrawn from 
competition 

å principal motive for offering these prizes is to call 
attention to the Hodgkins Fund and the purposes for 
which it exists, and accordingly this circular 1s sent to the 
principal universities and to all learned societies known 
to the Institution, as well as to representative men of 
@ience m every nation Suggestions and recommenda- 
tions in regard to the most effective application of this 
fund are invited 

It 1s probable that special grants of money may be made 
to specialists engaged in original investigation upon 
atmospheric air and its properties Apphcations for 
grants of this nature should have the indorsement of some 
recognised academy of sciences or other institution of 
learning, and should be accompanied by evidences of the 
capacity of the applicant in the form of at least one 
memoir already published by him based upon original 
investigation 

To prevent misapprehension of the founder’s wishes it 
1s repeated that the discoveries or applications proper to 
be brought to the consideration of the Committee of 
Award may be ın the field of any science or any art without 
restriction, provided only that they have to do with “the 
nature and properties of atmospheric air in connection 
with the welfare of man” 

Information of any kind desired by persons intending 
to become competitors will be furnished on application 

All communications in regard to the Hodgkins Fund, 
the Hodgkins Prizes, the Hodgkins Medals, and the 
Hodgkins Fund Pubhcations, or applications for grants 
of money, should be addressed toS P Langley, Secretary 
of the Smithsonian Institution, Washington, USA 

S P LANGLEY, 
Secretary of the Smithsonian Institution 

Washington, March 31, 1893 


THE SOLAR ECLIPSE 


HE telegrams relatmg to the total solar eclipse of 

April 16 indicate that the observations at the various. 
centres were carried on under very favourable conditions 
The Senegal party—which will be home next week—was 
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ete a 
evidently remarkably successful Prof Thorpe, who was 
in charge of this expedition, sent to, Lord Kelvin the 
following telegram —‘ April 19, 1893 Thorpetg Pre¢sident 
Royal Society, Burlington Howse, London Eclipse suc- 
cessfully observed at Fundiam Position good,weather fine, 
very shght haze Shit spectroscope gaody but, mainly pro- 
munence lines , calcium and hydrogen seen projected on 
moon Thirty prismatic camera photographs, eighteen 
excellent, mainly prominence lifes , corona lines goubt- 
ful Ten coronograph pictures, six very good hofo- 
metric work successful, twenty compattsons with equa- 
torial, eleven with mtegrating apparatus Deslandres and 
Colculesco also observe at Fundium, with good results 

No word from Brgourdan at Joal, Health of expedition 
good, Blonde leaves for Teneriffe tomorrow — Thorpe.” 

With regard to the work of the same eXpedition, a 
correspondent of the Zzes telegraphed from Bathurst 
on Apu 19.—‘ The solar eglipse was successfully obs 
served at Fundium, Senegal The weather was fine, 
with only a very slight haze The results of the slit spec- 
troscope were good ‘Thirty prismatic camera photo- 
graphs were taken, eighteen of which are excellent, while 
of ten coronograph pictures six are very good The 
photometric work was successful, and twenty compari- 
sons were taken with the equatorial and eleven with the 
integrating apparatus The French astronomers, MM 
Deslandres and Colculesco also made observations at 
Fundium with good results The health of the expedi- 
tion 18 eacellent ” 

Last week we gave the substance of a telegram regard- 
ing Prof Pickering’s observations at Mmasaris The 
New York Herald has published a telegram from Valpar- 
aiso, containing the following supplementary information 
asto Prof Pickering’s work —“Thesunlightchanged during 
the period of totality and presented a pale yellow hue A 
faint chill was perceptible ın the air The photographic 
results with the differential spectroscope give twenty lint 
in the solar atmosphere at a time of 34 seconds previous 
to totality Two rays of light were seen issuing from the 
cusps, their terminal points corresponding to the horns of 
the new moon The cusps were in violent motion The 
corona showed a conical structure with a network of fine 
filaments visible to the naked eye Four light streameis 
fiom the corona were noticeable, and seven prominences 
were observed, which latter were estimated to attain a 
height of 80,000 mules The integiating spectroscope 
showed one red, one yellow, and one blue line and two 
green linesin the corona The prominences were well 
photographed ” 

The following 1s a Reuter’s telegram from San Fran- 
cisco, relating to the work of the American expedition to 
Chih —“ Prof Holden, the director of the Lick Obset- 
vatory, has received atelegram from Prof Schaebele, the 
leader of the American expedition to Chih, stating that 
his observation of the sun’s total eclipse was successful 
The drawings of the corona made a year ago by Prof 
Schaebele were found to be a true representation of the 
corona actually visible inthe presenteclhipse Fifty photo- 
graphs were secured by means of the three telescopes 
used by the observers One of these gave an image of 
the sun 4.1n in diameter, and the corona covereda plate 
18 by 22 in” 





NOTES 

ALL the most essential arrangements have now been made for 
the Nottingham meeting of the British Association The first 
general meeting will be held on Wednesday, September 13, at 
8 pm, when Sir Archibald Geikie will resign the chair, and 
Dr J S Burdon Sanderson will assume the presidency and 
deliver an address On Thursday evening, September 14, there 
will bea soirée, on Fiiday evening a discourse will be delivered 
by Prot Arthur Smuthells on ‘‘flame”, on Monday evening 
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Prof Vactor Horsley will deliver a ar$course ‘on the discovery 
of the physiology of the nervous systęfa ” , on Tuesday evening 
fhere wi be another soirée, and on Wednesday afternoon, 
September 20, the concluding general meetmg wit] be held 
Excursions to places of mterest ın the neighbourhood of 





Nottingham will be made on the afternoon of Saturday, a 


Septemper 16, and on Thursday, September 21 The following 
will be the presidents of sections —A (Mathematical and 


* 


Physical Science), Prof R B Clifton, F RS , B (Chemistry . , 


and Mineralogy), Prof J E Reynolds, # RS , C (Geology), 
Mr. J J H Teall, F R Se, D (Biology), Rev H B. Tristram, 
FRS , E (Geography), Mr H Seebohm, F (Economic 


Scien@e and Statistics), Prof J S Nicholson, G (Mechanical ww 


Science), Mr Jeremiah Head , H (Anthyopology), Dr. Robert 
Munro à 


o GHE Chemical Society will hold on Friday, May 5, a Hofmann 
Memorial Meeting Addresses will be deliyered by Lord 
Blayfair, Sır F A, Abel, and Dr W H Perkin. 


TH annual dinner of the Royal Geographical Society will 
take place on Saturday, May 13, at the Whiehall Rooms, 
Hôtel Métropole, Sir Mountstuart E Grant Duff in the chair 


AT the recent Graduation Ceremony of the University of 
St Andrews the honorary degree of LL D., was conferred on 
Prof Henry E Armstrong, Ph D, F.R $., in recognition of his 
eminent services to organic chemistry. 


On Tharsday, May 4, the forty-first anniversary of the elec- 
tion of the Secretary of the Institution of Civil Engineers as an 
Associate, the first ‘James Forrest” lecture will be delivered 


by Dr W Anderson, F R S , the subject bemg ‘‘ The Inter- ° 


dependence of Abstract Scrence and Engineering ” 


Tue City and Guilds of London Institute has forwarded to 
county councils throughout the kingdom, and to the secretaries 
of technical schools in connection with the Institute, a circular 
letter indicating vaiious ways in which it has improved and 
enlarged the scope of its technological exammations Among 
the alterations may be mentioned the addition of practical tests 
in photography, boot and shoe manufacture, goldsmiths’ work, 
mechanical engineering, and other subjects , the subdivision of 
many subjects into sections to suit the requirements of different 
branches of the same trade, and the addition of examinations 
ın such subjects as manual training and dressmaking. After 
careful consideration of the difficult questions involved in the 
organisation, for the first tıme, of a system of inspection of 
technical classes, the Committee of the Institute have adopted a 
scheme, and are prepared to receive applications from county 
councils or school committees for the inspection of classes ın 
technical (other than agricultural) subjects, and also fo. special 
reports on the results of the examination of the students of 
separate classes registered under the Institute. 


Iv has been resolved by the Council of the Zoological Society + 


of London to aWard the Society’s Silver Medal to Donald 
Cameron, of Lochiel, and John Peter Grant, of Rothiemurchus, 
ın recognition of the efforts they have made to protect the Osprey 
(Pandion haiatus) m Scotland Theosprey, formerly common 
in many parts of the British Islands, has become so rare of late 
years that ıt 1s stated that only three pairs of this bird have been 
known to breed 1n this country for some years past 


THE hon secretaries of the Australasian Association for 
the Advancement of Science are sending out mmvitations to the 
leading scientific societies ın Europe drawing attention to the 
meefing of the Association, which will be held in Adelaide, 
commencing on September’ 25 next Sydney, Melbourne, 
Christchurch, and Hobart are the places in which the previous 
meetings of the Assocation have been held The meeting in 
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University in that city 


THE late Admiral Marquis Ricca of Genoa, formerly Minister 
of Marigé of the Kutgdom of Italy, has left a large sum, estim- 


— 
Adelaide will be presided over by Prof Ralph Pata, of the | excess Bright sunshine was less prevalent than for some weeks 


past, the percentage of possfble duration ranged from 241m the 
east of Scotland to 58 in the soufh of England 


a 
THE meteorological authdntes in the United States are doing 


ated to amount to about three million lre (£120,000) to the*| their utmost to ytle weather forecasts by adopting various 


authorities of his native city, for the purpose of founding a | means for their wide and rapid dissemination 


Scientific Institution It ıs believed that this is hkely to be 


devoted toa new site and building for the Museo Civico of | methgds recently imaughrated m New England 


Genoa, an Institution which, under the diregtorship of the 
Marquis G Doria, Ras, as is well known to all naturalists, 
carried on splendid work m zoology for many years We are 


The American 
Meteorological Journal for April contains accounts of two 
From 
September 12 ¢o October 1, 1892, an electric search light 
placed on Mount Washington was used for flashing forecast 
signals over the surounding country Repprts received from 


sure that no better object could be selected for the appropna- persons in the vicinity show that the plan was quite successful, 


tion of this munificent donation 
Mr. G W LIČHTENIHALER, who died lately at San 


* Francisco, bequeathed to the Illinois Wesleyan University at 


Bloomington—where he had hved during mogt of his lifes Jus 
very valuable natural history collection 
to 8000 species of shells, rooo species of marine alga, and po 
species of feins, besides thousands of duplicates, Mr 
Lichtenthaler also bequeathed 500 dollars to put the collection 
‘in suitable Mape for preservation 


IN connexion with the International Congress of Medicine 
and Hygiene, to be held in Rome next September, there will be 
an exhibition opened (from September 15 to October 15) for 
apparatus, plans, materials, models, &c, relating to the 
following Research ın biology, therapeutics and hygiene, 
médical practice, umprovement of the soil, samtation and 
hygienic service of towns, hygiene of the interior of public and 
private buildings, individual hygiene, the health of workpeople, 
hydrology and balneo-therapeutics, &c Diplomas and medals 
will be awarded For information on the subject application 


the Interior, Rome 


A NEW scientific society has been orgamsed in | Washington, 
called ‘‘ The Geological Society of Washington ” There are 
already more than a hundred members The object of the 
society 1s the presentation of short notes on work in progress 
rather than the reading of elaborate papers. At the first meet- 
mg Major J W. Powell, director of the US Geological 
Survey, presided, and papers were read by Mr H W Turner, 
on the structure of the gold belt of the Sierra Nevada, and by 
Mr. S F Emmons on the geological distribution of ore 
deposits in the United States 


THE disturbed weather conditions referred to in our last issue 
resulted in a few thunder showers only,,more particutarly in the 
southern districts, accompamed by slight rain at some stations 
‘With these exceptions and some local fogs, brillant weather has 
been experienced throughout the whole of the United Kingdom 
The temperature in the southern and midland districts has been 
much above the average, a considerable increase set in on the 
z7th inst , the maxımum in London reaching 70°, and since that 
time some remarkably high readings have been recorded On 
the 20th the thermometer over the inland counties ranged from 
80° to 84°, while at Yarmouth it read 30° lower, and for 
several days the difference between these neighbouring districts 
has been very considerable In the night of the 22nd a sharp 
thunderstorm occurred over South Devonshire, accompanted by a 
local rainfall amounting to nearly three-quarters of an inch, 
and another storm, with slight rain, occurred at Holyhead 
m the mght of Monday, 24th, but im the early part 
of the present week the conditions were anti-cyclonic 
over a great part of the country, and the weather was 
very dry The Weekly Weather Report of the 22n@ instant 
states that rainfall was upon thé whole less than the mean 1n all 
the wheat-pioducing districts and ın the south-west of England, 
while in Ireland and the west of Scotland there was a slight 
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and the flashes were reported to’ have been seen at a distance of 
eighty mile¢ It is intended to resume this novel method next 
summer The local forecast official at Boston sends out 
three hundred punted copies of forecasts daily by rail The 


It includes from 6000 | bulletins are distributed from the trains, and posted immediately 


on receipt in the various railway stations in neat frames provided 
for the purpose by the Weather Bureau In this way the fore- 
casts are brought before the public in as short a time as possible 


ProF J Mark BALDWIN, of the University of Toronto, has 
accepted the Stuart Professorship of Psychology in the Princeton 
University, and will begin work there in September Serence 
says that a suite of rooms has been set apart in North College 
for experimental psychology, and that a liberal appropriation has 
been made for its equipment 


Mr W, DE MORGAN, 1n accordance with the request of the 
Rgyptian Ministry of Public Instruction, has been making ex- 
periments at Carro with Egyptian clays with a view to determine 
whether it would be possible to use them for the production of 
glazed earthenware A correspondent of the Zimtes at Cairo 
ays that after about eight weeks’ work Mr de Morgan con- 
siders that, whilst the production of porcelain and white 
earthenware is quite out of the question, there exist abundant 
materials for other descriptions of pottery, especially white ma- 
joliea, similar to delft or della Robbia ware But the cost of 
fuel ıs a stumbling-block Mr, de Morgan, says the corre- 
spondent, considers that nothing can exceed the skill of the 
native throwers, who, with the most simple contrivances, pro- 
duce far better results than the European workmen with 
elaborate apparatus 


In his report for 1892 Dr Trimen, the director of the Royal 
Botanic Gardens, Ceylon refers to the fact that of every Ioo 
Ibs of tea consumed in England during the year 84 Ibs were of 
British growth, viz 53 1n India and 3r in Ceylon, only 16 Ibs 
being the produce of China There was an increase of nearly 
2,000,000 Ibs ın the direct export of Ceylon tea to Australia, 
viz 5,166 154lbs against 3,210,598 lbs ın 1891 , and Dr Trimen 
thinks thet the costly advertisement at the forthcoming Exhib:- 
tion m Chicago may reasonably be expected to lead to a large 
sale in the future in America Ceylon, he says, urgently needs 
this , for while there ıs no reason to fear any drawback to con- 
tinued success as far as cultivation and manufacture are concerned, 
there 1s a real danger of over-production , and its consideration 
as a possibility, by no means remote, induces him earnestly to 
recommend those concerned to devote some portions of their 
land to other cultivations In the low-country especially much 
caution should be exercised in opening further land in tea 
estates One result of the enormous development of the tea 
mdustry .n the island is unfortunate The industry so over- 
shadows all other cultivations that there 1s now little room for 
trial or experiment with smaller products on estates, and not 
much stimulus to investigate them in the Botanic Gardens 


A COMMITTEE called the School Gradation Committee is at 
present being formed, the object of which, according to the 
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Temes, 1s to promote the systematic and consecutive gradation 
of schools and universities, and ¿to supplement the valuable 
work of recent years mn respegt of technical mstraction by an 
effort to bring all effective schools and colleges, #hethesspecial- 
ised or not, within a comprehtnive national scheme It 1s 
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ment’s Gazette It has been clearly proved that the flora of 
Australi includes honey-producing treeg, shrubs, and plants of 
a high standard of excellence , the h@hey produced by bees in 
the near neighbourhood of the forest being of the finest quality, 
and having few (if any) faults While a Sum-tree 1s "wn bloom 


thought that this ‘may be most economyeally done, with the |*the bee will pass over the most tempting plant in a garden and 


minimum of mterference, centralisation, and narrowing unt- 
formity, by the recogmition and encouragement of existing 
effective schools, and by using availa®le resources under local 
control mamly to facihtate the ascent of pupile from lower fo 
higher grades” Among the members of tfe committee are 
Sır H Roscoe, Sg P Magngs, Prof R C Jebb, Prof Max 
Muller, and Prof. H Sidgwick. R 


To determine the light refraction of lugud oxygen, Herren 
Olszewski, and Witkowski (Gracow Academy) have lately made 
use of total reflection The liquid was held in a metallic case 
having windows, and a number of protective envelop® Into® 
it dipped a double plate formed of two plane glass plates, with 
an air layer of 0.006 mm between, which could be turned from 
without through a given angle Monochromatic ght was 
introduced, and the refiaction of the liquid determmed by means 
of the bright interference-fringes observed with the netting of 
the telescope at the borders of the field of totalreflection The 
relative index of refraction was found to be 1 2232, and the 
absolute coefficient 12235 (Dewar and Liveing, with the 
prism method, obtained 1 2236) The same authors sought 
also to determine light-absorption, using for the liquid a pro- 
tected tube closed below with a glass plate, while another tube 
with terminal glass plates, dipped in the liquid above, and 
could be screwed up or down A rayof light was sent through 
from below, and passing through various thicknesses of 
liquid (according to the position of the inner tube) was reflected 
in a spectral photometer, and compared with a direct ray For 
the spectral region of most intense absorptionof the green yello 
(between A = 577 and A = 570), values between 84 and 8g per 
cent. were obtained for the light passing through 1 mm thick- 
ness of oxygen, for the red absorption band 88 


THE question of the purity ef ice consumed for alimentary 
purposes m Paris has been lately before the Conseil de Salubrité 
de la Seme (ev Scz) ‘This ice 1s of two sorts, manu- 
factured and collected The production of artificial ice 1s 
about 27,000 tons a year, and of the ‘‘crop” of natural ice, the 
lac Daumesnil at Vincennes yields about one-half (12,000 to 
15,000 tons a year) The price of the manufactured ice 1s 
eighteen to twenty francs a ton , that of the collectedice three to 
four francs, Thedemand in Parisis not wholly met from those 
two sources , and there 1s someice imported from Sweden and 
No: way, which 1s, naturally, dearer than the ice from lakes, &c., 
ın France Now the lake Daumesnil just referred to 1s polluted 
on the one hand by the entrance of a sewer, and on the other 
by an artificial stream from the plateau of Gravelle , this stream 
traverses the Bois de Vincennes, and ın the fine season receives 
all sorts of impurities from its banks It 1s a question, therefore, 
of interdicting the collection of ice from thislake The sewer 
it appears, might be suppressed, but the Administration cannot 
touch the stream It ıs proposed to limit the use of ice from 
sources like this lake to applications in which the ıce is not 
brought into direct contact with the liquids or solids to be cooled, 
and that when such contact takes place (as in cooling drinks) 
artificial ice alone should be used, got exclusively from spring 
water, or river water sterilised by heat 


THE Agricultural Department of New South Wales has been 
making a series of interesting and useful inquiries as to the plants 
most visited by bees ın the various districts of the colony, Some 
of the results are set forth in the February number of the Depart- 
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wing its way to the borders of the bush, but, on the other hand, 
a field of maize ın tasselis a source of the greatest pleasure to 
the busy little workers, who swarm ın countless numbers, collect- 
ing the pollengo necessary for their wants. The plants which 
next seem to have the greatest attracyi8n are the fruit-trees, 
familiarly called summer frfits Clover (both white and red) 
yields a large quantity of first-rate honey, andsbees kept at places 
where clover gtows never fail to visit the modest flowers of the 
plant, dandelion, also, is a valuable honey-yielding flower, and 


1s noted in all districts from Albury to Tenterfield. As to the” 


sizgeand colair pf the flowers most affected by the bees, much 
diversity of opinion exists among apıarısts, and ıq the face of the 
very conflicting replies, the Gazette thinks ıt would be vain to 
try to determine what coloured flowers are most attractive 


Ir is not, perhaps, generally known that the largest wine- 
growing district in Germany 1s Alsace-Lorramé” According 
to a report forwarded to his Government by the French consular 
agent at Frankfort, while the Wiesbaden regency has only 
7,300 acies planted with vines which in 1890 yielded 1,644,040 
gallons, the Coblenz regency 18,950 acres, giving 3,755,220° 
gallons, that of Tréves 8,980 acres, giving 1,832,400 gallons, 
Alsace-Lorraine alone contains 75,640 acres, the produ¢tion of 
which in 1890 was 16,999,000 gallons (6,429,740 gallons in 
1891), a production which 1s chiefly consumed in the country 
itself According to the same authority (whose report 1s sum- 
marised in the current number of the Board of Trade Journal) 
the average annfal production of wine in the whole world 
during the five years from 1886 to 1890 1s estimated at 
2,811,6co0,000 gallons In this production Italy figures for 
690,008,000 gallons, Spain for 657,250,000 gallons, and France 
for 606,562,000 gallons, that 1s to say these three countries 
supply two-thirds of the total quantity produced Germany, 
with an average annual production of 51,705,610 gallons, only 
occupies the tent h place among wine-growing countries The 
value of some of her wines partly compensates her, however, 
for the relativ ely small quantity of her annual crop 


THE Imperia Forest School at Dehra Dun seems to be exer- 
cising a remarkably wholesome influence on the native students. 
who attend its classes Addiessing thestudents at the recent annual 
distribution of certificages and prizes, Sir E C Buck, secretary 
to the Government of Indiain the Revenue and Agricultural 
Department, said that the school had been a signal success m 
the widest sense The student who passed through a technical 
school was usually fitted only for the technical profession which 
he was taught at the technical school But the Dehra School 
teaching was of such a broad and useful character that he believed 
its students, that 1s, the students who passed out of it success- 
fully, would be more fit for any kind of work requiring originality 
and practical treatment than the students of any school or college 
in India It was the only important educauonal institution in 
India in which the student was taught more in the field and in 
the museum than ın the lecture room , ın fact ın which he was 
taught how to observe, and how to draw conclusions from obser- 
vation The consequence had been that the only signal instances. 
which hed, to his knowledge, occurred of original research 
leading to position and useful results being accomplished by 
natives of India, had been these in which such results had been 
produc@d by ex-students of the Dehra School Only recently the 
Government of India had been’ obbged to close apprenticeships. 
attached to the Geological Department, because natives of India. 
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could not be found qualffied for orginal research ¢ It was not 
that natives of India fhd not in ther the necessary qualifica- 
tions , ıt was that the power lay undeveloped in then?, and h&d 
not been brought outgby a training in habits of observation 


Messrs SWAN SONNENSCHEIN and Co have in the press dnd’ 
will shortly, publish a work bye Dr Edward Berdoe, entitled 
“The Healing Art,” a popular history ofthe origin and growth 
of medicine im all ages and countries 





AT a recent meetyng of the Société Frangai$e de Physique 

M Janet gavean accouht of his experiments on electric oscil- 
lations of medium frequency (about 10,000 per sec) The 

_. arrangement he employs ıs as follows —A battery of aecumu- 
lators furnishes a current which passes through a high resistance 

- CD and a low resistance AB placed ın series The ends of AB 
are Joined to the plates af a condenser and also eo the extrem- 
ities of a urcut AHB The latter consists df a coil of seéftn- 


. 
duction L and resistance R Jomed in series with an equal nq- 


inductive resistance. The quantities RL ånd the capagity of 
the condenser are so chosen that when the circuit 1s broken at 
AB oscillatidhs are set up m the condenser circuit By means 
of an interruptor, closely resembling that used by Mouton ın his 
work on the discharge of a condenser, the differences of potential 
4 and z, at the extremities of the inductive and non-inductive 
qesistances are determined at different times after the breaking 
of the primary circuit, and the values plotted on a curve as 
functions of the interval after the break Ife 1s the current in 
the circuit AHB a: any instant then the first curve gives the 


value of Ry +L a and the second that of Ni z, so that E? 
, 2 at 2 dt 


Rea 
2 dt 
can be obtamed from the second curve, so thatif the self ın- 
duction is constant during an oscillation the ratio of these two 
quantities will be constant This 1s found to be so, the value of 
L deduced from the curves being constant and also independent 
of the capacity of the condenser and of the electromotive force 
employed in the primary circuit The author has also obtained 
from his observations the value at each instant of the difference 
of potential V between the plates of the condenser (a mica one) 


as equal to the difference of the ordinates The value of 





and of the charge Q, and he finds that the quotient S, repre- 


senting the capacity of the condenser, 1s greater for decreasing 
than for increasing values of V The shape of the curves ob- 
tamed recall those Ewing has found in the case of the mag- 
netisation of iron, and indicate a kind ofhysteresis or viscosity 
an the dielectric 


THE problem of obtaining a well-defined and trustworthy 
standard for the intensity of a source of hght can hardly be said to 
be completely solved Virolle proposed as a umt the amount of 
hight radiated by one square centimetre of molten platinum at the 
moment of solidification But in order to keep the platinum 
absolutely pure, and its surface clean and sthooth, it would be 
necessary to melt large quantities of the metal in an electric fur- 
nace Siemens proposed platinum foil at the instant of melting, 
but a series of Soo meltings gave deviations of 10 per cent m 
spite of the greatest precautions, mainly on account of the tearing 
of the foil on melting According to a report recently presented 
to the Reichstag, the physicists of the Imperial Physico-Techni- 
cal Institute at Berlin have been endeavouring to make Siemens’ 
unit available for practical purposes by fixing the temperature of 
the platinum in some manner mdependent of its melting pomt 
It was found that at any given temperature the ratio of the total 
radiation to that transmitted by a layer of water of a certain 
thickness was constant within 2 per cent for plates of platinum 
of different thicknesses and from different sources To measure 
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the amounts of radiation a very delicate bolometer was con- 
structed A piece of platmutn foil was welded on to a piece of 
silver fojl of te times its thickne&s, after which the combination 
wastolled between copper erallers down to a thickness of chy 
mm It was then cut in a diti:ding machme so as to form a 
long contin us sfipf rmm_ breadth withina small area Four 
such strips were mounted in a frame, and freed from silver by 
etching with acid, thus l@iving strips ygyy mm thick When 
teste®, the bolometer was found to be extremely satisfactory 
The Institute 1s aspresent engaged on determining the absorptive 
action of water and of the quartz vessel contatning it Further 
important questions are those regafding the effect of impurities 
ip the platinum gnd the kind and duration of incandescence, 
questions which mifst be answered before the method can be 
regarded as thoroughly practical e 


e AMIDPPHOsPHORIC ACID, PO NH, (OH)a the primary amine 
of orthophosphoric acid, has been isolated by Mr H N 
Stokes, and its properties and those of several well-crystallising 
salts are descrilsed by him in the March number of the Amerzcan 
Chemical fournal Jt has hitherto been found impossible to 
obtain this substance owmg to the extreme difficulty of regulat- 
ing the decomposition by water or acids of the products 
obtained by the action of ammonta on pentachloride or oxy- 
chloride of phosphorus It has now been obtained, how- 
ever, by employing, mstead of the two latter compounds, 
the ethers of phosphoric acid The most advantageous 
method ıs to dissolve the chloride of diphenylphosphoric 
acid, PO Cl(OC,H;),, ın alcohol and to react upon it with 
akcoholic ammonia, when a beautifully crystalline substance, 
diphenylamidophosphate, PO NH, (OCH) 1s at once 
formed This diphenyl ether of amidophosphoric acid yields 
an alkaline salt of amtdophosphoric acid upon saponification 

ith caustic potash or soda , upon converting this into the lead 
salt, decomposing the latter with sulphuretted hydrogen, and 
precipitating with alcohol, the free acid 1s obtamed im the form 
of fine microscopic crystals In the actual preparation it 1s not 
necessary to fist isolate the chloride of diphenylphosphoric 
acid It 1s only necessary to hoil one molecular equivalent 
of phosphorus oaychloride with two molecular equivalents of 
phenol ın a flask attached to a reflux condenser until no further 
evolution of hydrochloric acid occurs the product contains, 
along with other derivatives, the chloro-diphenyl ether required 

The lquid only requires to be diluted with alcohol, when the 
alcoholic ammonia may be directly added and the crystals of 
the amido diphenyl ether precipitated © Diphenylamidophos- 
phate 1s a comparatively stable substance melting at 148° and 
resolidifymg to a mass of crystals The crystals are readily 
converted into acid potassium or sodium amido phosphate by 
means of a concentrated solution of caustic potash or soda , the 
reaction 1s very energetic and 1s complete in ten minutes Upon 
acidification with ice-cold acetic acid and addition of alcohol, the 
acid salt ıs precipitated Acid potassium amidophosphate, 


NH, 
£ OK , crystallises in six-rayed stars or rhombohedra, the 


NOH 

neutral salt 1s extremely soluble ın water and is very difficult to 
obtain crystallised The acid sodium salt usually forms small 
hexagonal crystals, and the neutral sodium salt also crystallises 
well and, unlike the potassium salt, 1s not dehquescent The 
lead salt 1s obtained in the form of a precipitate, consisting of 
groups of radiating plates, upon adding a solution of lead 
acetate to a solution of the acid potassium salt In order to 
obtain the free acid from it, the crystals are suspended in iced 
water and a current of sulphuretted hydrogen allowed to bubble 
through The filtrate from the sulphide of lead may then be 
allowed to fall directly into alcohol when the crystals of amido- 
phosphoric atid are at once deposited 
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AMIDOPHOSPHORIC ACID crystallises in tabular or short 
prismatic crystals which are insluble im alcohol, but readily 
soluble m water, to which thty impart a Sweefish taste The 
solution 1s readily distinguished fram phosphoric acid nasgauch 
as it yields no precipitate wah silver nitrate It evolves no 
ammonia upon treatment with causticwallalies, but merely 
forms the salt of the alkali metal The solution slowly decom- 
poses into ammonium phosphate fhe solutions of the acid 
and neutral salts of the alkaline metals yield many corregpond- 
ing acid and neutral amidophosphates of othey“netals by double 
decomposition with soluble salts of those metals 


e 

Nores from the Manne Biological Station, Plymouth — 
Last week’s captures include Phoronis happog epra, the Avtinign 
Corynacts verdes, and the Forampniferan Halphysema In 
the floating fauna the Coelenterate element remains unchanged , 
the larvæ of the Nemertine Cephalothrex have made their first 
appearance for the year , the nurffber of Polychæte lar@ze and of 
Cirrhipede Nanpi has become considerably smalle: , the later 
stages of various Decapod Crustacea (Megalopa, Mysis-stages) 
have appreciably increased ın numbers, and mmute young 
Otkopleure now occur in considerable quantity The ‘‘gelatin- 
ous alga” and RAzzoselenza aie extremely'abundant The 
Hydroid Tubularia bellis, the Gastropod Nassa reteculata, and | 
the Decapod Crustacea Pagurus levis, Galathea squamifera, | 
Porcellana platycheles and Pilumnus hirtellus are now 
breeding 





THE additions to the Zoological Society’s Gardens during the 
past week include an Orang Outang (Sema satyrus, 3) from ! 
Borneo, presented by Mr Thomas Workman, a Spotted 
Ichneumon (Herpestes netalensis) from India, presented by Lady 
Blake, a Raven (Cervus corax) British, presented by Lady 
Rose , a Peregrine Falcon (Malco peregrinus) British, presented 
by the Old Hawking Club, a Greek Tortoise ( Testudo re 
European, presented by Mrs Alcock, a Martımeta Tinamon™ 
(Calodromas elegans) from Argentina, three Spotted-sided 
Finches (Amadına iathamt) from Australia, purchased, a 
Panama Amazon (CArysotis panamensis) from Panama, received 
m exchange , six Indian Wyld Swine (Sus crestatus), four ' 
Barbary Mice (Mus ba: dares) born in the Gardens 


1 
i 
i 





5 


OUR ASTRONOMICAL COLUMN 


LARGE TELESCOPES —Much has been written during the last 
few months with reference to the usefulness or non-usefulness of 
large telescopes That the verdict 1s given in favour of the 
former 1s not at all surprising, for are we not far away from the 
limit, if there be one, beyond which larger instruments will be 
available? Dr Common has many times pointed out the practic- 
ability of constructing large reflectors (his five-foot beng a good 
example of the type of instrument he could enlarge), while the 
Lick instrument, the work of the Clarks, 1s 1eally only a beginning 
of what willbe done irlarge telescope building For refractors 
it has many times been urged that the increase in size of lenses 
involves such a thickness that much light is thereby lost by 
absorption M AlvanG Clak, with reference to this particular 
point, says a few words in Astronomy and Asti ophystcs for 
April, m which he points out that such 1s not the case Greater 
aperture means greater light grasping power, and as it 1s quite 
unnecessary to considerably increase the thickness of the lens, 
the former predominates over the latter With the forty inch 
discs, he says, only a combined thickness of four inches is 
required, and with lenses of an object-glass of even six feet 
aperture a combined thickness of only six inches would be 
necessary It is pleasing to hear through him that a steady 
improvement ıs being made in manufacture of glass, and that 
the present discs are zzfinetely superior to the early ones, and 
‘who knows,” as Mr Clark says, ‘how soon still more trans- 
parent glass may be at hand ” 


SPECTRUM oF 8 LYRÆ —The extreme interest that hes in this 
variable, especially for spectroscopists, makes it a subject of keen 
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research, and the important observatiqns made by Prof Keeler 
with thé great Lick refractor, and contributed to the num- 
ber of Ast onomy and Astrophysics | April, will be the more 
dagerly re€d The observations were undertaken with theintention 
of connecting possible changes ın the spectrum of the star with tts 
period of light variability After platting a number of obser- 
vations on the light curve of the star, the recorded appearances 
of the spectrum ‘‘ were in some degree contradictory,” although 
certain results were obtained, but they were left incomplete, 
owing to Prof Keeler’s withdrawal from the observatory The 
resul’s may be briefly stated as follows — 

(1) Bright Rydrogen limes C and F, bright D, hne and dark 
D Ines are always visible with the Igck refractor Certain 
fainter bright lines are abseft only at principal mthimum 

(2) Light variations due to changes in brightness of continuous 
spectiim 

(3) Bright lines brightest when continuous spectrum brightest 

(4) Bnght lines broad and diffuse, partfcularly when star at 
maximum D limes very hazy, so that components are hardly” 
dysynguishable | s 

A) No really remarkable changes ın the appearance of the 
spectrum took place during greater part of period? Observations 
stow no relation between spectral changes and secondary 
minimum of the star 

(6) Most remarkable changes at principal minimum —* Thr 
bright lines became dimmer and perhaps sharper e The faintes 
bright lines disappear The D lines become darker Strong 
absorption lmes appear on the more refrangible side of certain 
bright lines in the green, the separation of the dark and bright 
lines being at least five-tenth-metres Other bright lines are per- 
haps simuarly affected A narrow darkline appears above the D4, 
lne at the same trme Shortly before the first maximum is 
reached the dark lines disappear ” 

Prof Keeler adds that the method of observation he adopted 
was only capable of allowing him to observe a “part of a much 
more complex series of changes” which no doubt takes place 


SOCIÉTL ASTRONOMIQUE DE FRANCE —In the Bulletin of 
this society for 1892, the sixth year since its foundation, several 
articles of importance will be found to be scattered throughout 
its numerous pages Of these we may refer our readers to some 
selenographic studies by MM Gaudiberi, Flammarion, and 
Anton‘adi, examination of recent studies of Jupiter by M 
Flammarion, and M Edouard Foulséré’s graphical method of 
determining the co ordinates of solar spots The valuable ob- 
servations made by M E -L Trouvelot on the planets Venus 
and Mercury, a full account of which has been given im these 
columns (NATURE, vol xlv: p 468), will also be found here, 
togethe1 with a discourse by M F Tisserand on the movement 
of the moon, with reference toancient eclipses Among other 
communications M Schmoll gives a summary, with tables, of 
the solar spots observed durmg the year 1891, M Guillaume 
Gescribes his observations on the surface and rings of Saturn, and 
MM Quenisset and Trouvelot contribute their observations on 
planets and remarkable solar protuberances respectively A 
simple method of determining the positions of solar spots, and 
‘of measuring their d&placements, is treated by Dr Huette, 
while M Bruguière gives a most interesting account of M 
Lippmann’s work on photography in colours, and M Pluvinel 
on the coming (now past) eclipse of the sun 


WOLSINGHAM CIRCULAR, No 34 —With reference to the con- 
tents of the Wolsingham Circular, which we recently gave, Dr 
Kreutz, in Astronomische Nachrichten, says —* The first star, 
Esp -Birm 180, 1s certainly given by Chandler as (2258) 
Aurigz in his list of probable variable stars A J 216, see also 
Astronomische Nachrichten, 2764, p 63, No 2 The second 
star is evidently identical with B D + 57° 727 = A G Hels. 
3032 Position for 1900 3h 23m 23s, + 58°9'0 The 
original magnitudes of the Hels zonesare Q 1m (February 15, 
1872), and g om (February 15, 1873) 


ASTRONOMICAL JOURNAL PRIZES —The Judges appointed by 
the editor of the Astronomical Your nal say a few words in the 
current rumber (No 293) with reference to some general con- 
siderations connected with the presenting or withholding of the 
awards For comet observations, allowance for optical qualities 
of telescopes will to a certain eatent be made, relative freedom 
from systematic peculiarities of observation will be regarded ‘as 
a mark of excellence Even more important than the nominal 
or apparent precision in other respects” For individual pre- 
cision of observations, freedom from large or abnormal errors 


a 
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would be of the first importance In orbit computation the 
judges will regard with” special attention care extrossed in 
revision of published obs&vation, ingenuity displayed in search- 
ing out and evaluating Systematic errors, completqness and 
soundness of discussion, ability shown in indicating probable 
lumits of yncertainty 14 adopted elements, &c Waith regard to 
variable stars, enough has already been said, but the judges 
remark that definite reductions gannot of course be expecced, 
as fiom the rature of the case many years must elapse 


GEOGRAPHICAL NOTES è 


Tue Hon G N Cuzon, M P , gead a paper on his recent 
journey in Indo-China at the meeting of the Royal Geographical 
Society on Monday The whole region he pornted out, 1s 
dominated by its great niveis, and may be divided info the 
mountain district of the north cleft by vast gorges, and the low 
plains of the south mainly composed of alluvial deposits, 
where the coast lands are gteadily encroaching on the sea In the 
seventh century Tongking, now 60 miles inland, was onghe 
coast A very remarkable feature which gives to parts of the 
coast a beauty comparable with that of the Inland Sea of Japan 1s 

‘broken belt of limestone cut into curious flat-topped section: 
"all sizes, and perforated by the sea or*rivers with emany 
mntastic caverns and tunnels The masses of caverned 1ock 
se to a heig@t of from 50 to 500 feet, and are best seen in the 
Bay of Alongin Tongking In Annam Mr Curzon travelled 
to Hué by the ‘‘ Mandarin’s Road,” a track which 1s carried over 
seveial cols by some skilful engineering in the form of rock starr- 
cases Throughout Annam the traveller 1s much confused by the 
number of names applied indiscrimmately to each village, 
and the maps hitherto constructed by the French officials 
are far from satisfactory The people of Annam have the 
submussiveness without the nerveless apathy of the Hindu, 
and as ciaftsmen they aie industrious and artistic Coal 
is abundant, some seams being more than 180 feet thick at 
Haton, on the Bay of Along Hué isa city of great interest, 
being beautifully situated and near a number of magnificent 
ancient tombs Cambodia on Cambogia, as bIr Curzon pre- 
fers to spell the name, 1s of interest, mainly on account of its 
ruins, the number and characte: of which make along stay 
desirable, 1f the traveller would do justice to his opportunities 


THE newly published report of the Bengal census reveals the 
miteresting fact that there is a steady transference of popula- 
tion from the most densely to the more thinly peopled parts of 
the province, the former prejudice agaist leaving the native 
village having apparently vamshed Mohammedanism 1s m- 
creasing rapidly in Bengal, and the custom of widow marrage 
amongst Hindus has become common ‘These facts are signi- 
ficant of progress 

‘THE supremacy of the great ports of Euiope as entrepôts for 
the trade of the world is rapidly becoming a thing of the past 
Two recent instances of independent action on the pat of the 
colonies are of more then local importance Oae 1s the estab- 
lishment of a line of steamers trading diregt fiom New York to 
Cape Town, another the commencement of a regular service of 
fast steamers from Vancouver to Sydney, N S W 

A. COMMUNICATION was lately made to the Pans Geographical 
Society on the strength of a statement in a Russian newspaper, 
describing a curious mountain group in Podola This 1s said 
to rise abruptly from the plain with a grandly rugged crest 
composed of a broken circular rim surrounding a crater-like de- 
pression The whole mass is composed of limestone, m which 
fossil corals abound, and the inference drawn*:s that this 1s, in 
fact, a full-sized fossil tertiary atoll The name of the moun- 
tain 1s given as Miodoborsk1, but it 1s called Tolna by the 
natives, 

AT a general meeting of the Royal Geographical Society 
called by the requisition of a few Fellows who objected to the 
action of the Council in the manner of admitting women to the 
Fellowship of the Society, ıt was proposed to frame a bye-law 
restricting the privileges of lady Fellows, and rendering them 
meapable of serving on the Council or in any office in the 
Society The question whether ladies should be admitted at 
all was voted upon after a somewhat heated discussion, and 1t 
was decided by 147 to 105 that women should not be admetted 
as Fellows of the Somety This decision was entirely unfore- 
seen , it 1s a retrograde step which, we feel sme, will be 
disapproved and regretted by the majority of the Society 
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THE Roys Medals of the Royal Geographical Society have 
been awarded to Mr F C Selous for his travels in Africa, and 
to Mr W W Rockhill for Ais journeysin Tibet The Gul 
Memorial was awarded to Mr H°C Forbes, and the Cuthbert 
Peek, Gratta Mr Charles Hose for his travels in Sarawak 
Major Powell, Washington, Prof Ratzel, Leipzig, and M 
Vivien de St Martin, Paris, were lected honorary corresponding 
members of Re soMet?” 





INSTITUTION OF MECHANICAL ENGINEERS 


ON the evenings of Thursday and Friday last week, April 20 
and zr, an erdinary general meeting of the Institution of 
Mechanical Engineers was held in the thea'ie of the Institution 
of Civil Engineers, by permission ef the Covicil of the latter 
body _ There were three papers on the Agenda, but only two 
weie fad, namely,,Mr Dean’s paper on copper plates for 
locomotives, eand the second report of the Alloys Research 
Committee, the author of whichewas Piof W C Roberts- 
Austen, CB, FRS Our readers will remember that the 
frst repogt of the Alloys Resgarch Committee was read, and 
discussed at the October meeting of 1891, and an abstract of it 
appeared on page 22 of our 45th volume A laige part of the 
fist report was taken up by the consideration of the effect of 
various alloys on gold, and it will be remembered that the author 
was somewhat sharply criticised for the course he had taken in 
framing his report, gold being a metal not used by engineers, 
at least for ccnstructive purposes This second teport carries 
the matter fuither, and ıt 1s possible now to appieciate Prof 
Roberts-Austen’s reasons for taking the comse he did In 
opening the subject he referred again to the ‘‘ periodic law” of 
Newland and Mendeleeff, and upon it he based a large part of 
his reasoning in the first report lhe researches of Raoult 
Van’t Hoff, and Arrhenius, led to the view that the molecules 
of small quanzities of elements, distributed through a mass of a 
solvent, retain their individuality The work of Heycock and 
Neville (and also the experiments described ın the author s pre- 
vious report) point to the conclusion that the added elements 
may retain their freedom when they are present ın much larger 
quantities than o 2 per cent, which is the amount of added 
gier the Committee usually dealt with ın their researches 
e point raised was whether the added element does, or does 
not, remain free m the mass of the solvent, and as the author 
poited out, it 1s a vital one in limiting the scope of the inquiry 
Ifthe added element enters into combination with the solvent 
its individuality will be changed, and ıt might be that the me- 
chanical properties of the metalliq, mass would mainly depend 
on the degree of fusibility of the compound formed If the 
concentration of the solution 1s such that a fraction of the dis- 
solved body alone remains isolated, the influence of the volume 
of the added elements, will evidently be disturbed, as this ın 
fluence 1s supposed to be exerted only by a single constituent 
of the mixture, whilst the mechanical properties of a solidified 
mixture are functions of both constituents, in the favourable 
cucumstances where the solvent 1s not started by the added 
element, and where the law of atomic volumes is applicable A 
metal is seldom homogeneous and is more often formed of 
rounded polyhedral grains, and the cohesion in the interio. 
of a grain differs from the adherence between the neigh- 
bouring grains The Jaw of atomic volumes cannot apply, the 
report pointed out, to the adherence of the grains, that being 
regulated by other causes, such as the rate of cooling and pressure, 
and whether a compound be formed, which solders the grains 
together Arguing from these facts, the author pointed out that 
an attempt to prove the nature of the influence of atomic volumes 
by mechanical tests only led to anomahes, and more or less 
grave iniegularities being encountered The investigation was 
not, however, limited to mechanical tests, independently of 
which it had been shown that the mfluence of :mpurity on the 
molecular transformation in non, studied by Osmond, may be 
shown in several ways Transformation may be assisted by the 
presence of 1mpurity, the temperature at which they occur may 
be altered, or the molecular changes may even be entirely pre- 
vented by the presence of elements which behave ın strict 
accordance with the law of atomic volumes The author re- 
ferred to the remarkable series of experiments recently made by 
E Warburg and F Tegetmeier, which would seem to demon- 
strate the possibility of producing eventually a degree of porosity 
in vitreous bodies, which will admit the passage of elements 
having comparatively small atomic volumes, while other elements, 
having larger atomic volumes, are strained off, thus occasioning 
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a mechanical sifting of the elements {In rmakıng these experi- 
ments, a cup-hke receptacle wa used, which hed a vertical 
partition of sheet glass placed*in it, so that the gup was divided 
into two parts by the glass Sodiym amalgam was pPlacad on 
one side and pure mercury on dfe other, the whole was then 
heated to a temperature of 200° C , at hich the glass became 
slightly conducting By the aid of a battery the Sodium atoms 
of the sodium silicate were set in motion, and after 30 hours 
it was found that a considerable quagtity of sodium, amountmg 
to 005 gramme, had passed into the mercury whigh was 
orginally pure A corresponding amount of sedrum had been 
lost by the amalgam, but the glass had exactly preserved its 
original weight apd clearness | ‘Lhe glass was partly composed 
of neutral molecules of s8diiim silicate, together with «free 
molecules both of sodium (base) and of the acid, and of jhe free 
sodium capable of being transported underetfe influence of the 
electric current When Tegetm@ier replaced *the sodium 
amalgam by hthium amalgafh and repeated the experiment, the 
sodium of the glass passed as before mto the originally pure 
mercury, and the glass became ojfaque on the side touthing thë 
hthium amalgam , but after a time the opacity extended right 
through the thickness of the glass, and the metallic hthum 
began to accumulate tn the previously pure mercury It 1s 
not possible thus to chase out all the sodium present in 
the glass, but the free sodium atoms are replaced by 
those of lithium Analysis showed that the glass originally 
contained 24 per cent of potassium and 13 1 per cent of 
sodium , but after the experiment, while retaining the same per- 
centage of potassium, ıt had only 4 3 percent of lithium, and 
only 5 3 percent of sodium The glassin which hthtum had 
thus replaced part of the sodium was very tender, opaque, and 
friable The conclusion to be drawn 1s that the atoms of 
lithium, having an atomic weight of 7, and an atomic volume 
of 15 98, can pass along the tracks, or molecular galleries left 
in the glass by the sodium atoms, the atomic weight and volwme 
of which are 23 and 16 04 respectively When a metal of 
superior atomic weight and volume to sodium was substituted for 
the hthium—such as potassium, with atomic weight 39 and 
atomic volume 24——1t was found not possible to chase out the 
sodium, the new atoms being too hig to pass along through tw 
spaces where the sodium had been We are thus confronted 
with a molecular porosity which can m a sense be ganged, 
and the mechanical influence of the volume of the atom 
is made evident Proceeding to the details of the exper- 
ments made by the committee, the influence of ım- 
purities on copper was neat referred to The question was 
raised whether normal copper can be made to assume an 
allotropic state, analogous to that m which there 1s reason to 
believe iron can exist, and if so are the propeities of normal and 
of allotropic copper as widely different from each other as those 
of the distinct varieties of certain well-known non-metallic 
elements The point is one of considerable interest, and Prof 
Roberts-Austen seems to bave little doubt that copper can be 
prepared by electrolytic deposition, m an allotropic state, in 
which the density of the metal ıs from 80 to 82 as compared 
with 892, which is that of normal copper The effect of 
mechanical and thermal treatment upon copper was then referred 
to, and some interesting figures were given, showing how 
different may be the properties of a metal chemically pure , for 
mstance, rods of very pure electrolytic copper, all the same sample, 
but variously treated, broke under stresses varymg between 
8 219 tons and 18,750 tons to the square inch, the former 
being the tensile strength of cast rads, and the latter of cast 
rods worked and not annealed, whilst cast rods carefully 
worked, and annealed gave a tensile strength of 18 259 per 
squareinch The experiments show a difficulty ın determining 
a standard tenacity for copper 

The effects of aisenic, bismuth, and nickel upon copper 
afforded one of the most interesting parts of the investigation, 
and from the engineer’s pont of view an extremely ım- 
poitant section of the series of experiments It has been too 
often accepted as a matter of fact that pure copper 1s the best 
that can be used for engineering purposes, and specifications 
are generally framed to this effect The Research Committee, 
however, show that the metal may be, and frequently 1s, asa matter 
of practical fact, too pure for the purpose, thus, 1t has been 
found that a very fair percentage of arsenic improves the copper 
used ın fire boxes of locomotives It 1s well known that of old 
these parts of the boiler lasted for a much longer period of time 
than they do in the present day In fact, as Mr ‘Tomlinson, an 
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old ralwa? engineer, said m the discu®sion, they used to expect 
to get half a million miles of running Hut of a copper fire box, 
whereas about half that distance 1s that ıs obtained in the 
present day This he attributes to the effect of electrical matters 
upon engineering practice The electri@ians insist on their 
copper being absolutely pure, and that has ratsed the standard, 
so that now the copper smelters get all the impurities out of the 
theta], whereas in old times a considerable percentége of alloy, 
especially arsenic, was present Antimony appears to behave 
hke arsenic, and when present in proper proportion greatly 
sireng hens the copper. B'smuth, on the other hand, renders e 
capper singularly weak Wuitho 1 percest of bismuth a sample 
of copper was too brittle ta@work, and fad at the ordinary tem- 
perature a tenacity of 18,000 tons to the square inch , but at a 
highe» temperature the fall in tenacity wa® very rapid, and 
there was practically no elongation The prejudicial effects *r 
of bismuth did not seem to disappear, even though but a trace 
were present In one test of a singularly pure copper, con- + 
tainmg only o*002 per cent of bismuth, although the metal was 
stréog and worked well, the elongation was very smajl The 
variation in the effect of arsenic and antimony ow the one hand, 
and of bismuth on the other, 1s of considerable interest, for ac- 
cording to the classification of Mendeleeff, arsenic, antrmony, 
and b'smuth all belong to the same family, of which nitrogen 1s 
a type The atomic volume of bismuth—2o 9-918, however, 
higher than that of arsenic—13 2, or of antimony 17 9, an 
therefore, according to the prmeiple laid down by Prof Roberts- 
Austen, bismuth ought to dımımısh the tenacity of copper, of 
which the atomic volume 1s only 7 1 Buti accordance with this 
reasoning the influence of arsenic and antimony should be exerted 
in the same direction, even though ın a less degree. The author 
has turned his attention to this matter, and has already been 
conducting a series of experiments which have extended over 
nearly twelve months The investigations are, we believe, not yet 
complete, but the results will be given subsequently A diagram 
was, nowever, exhibited at the meeting, m which curves were 
shown, illustrating the behaviour of various alloys of copper and 
bismuth during cooling, and the wholly unexpected fact was re- 
vealed that the copper passed below the freezing pomt before it 
actually became solid On each curve there was a second or lower 
point of solidification, which occurred at a constant temperature 
in allthe alloys, and was very close to the melting point of bismuth 
itself The existence of this second point was very evident, 
even when the copper contained only one per cent of bismuth, 
and this fact goes far to explain the peculiar action of bis- 
muth on copper It would appear that whether very poor 
or very rich in bismuth, the alloy of copper may be a portion 
of bismuth, contaming perhaps a little copper, always re- 
mains fluid until the temperature of the mass has fallen to 
260° C , which is the pomt at which bismuth tself solidifies 
The presence, Prof Roberts-Austen stated, of a fluid con- 
stituent m an alloy long after the mass itself had become 
sohd, 1s doubtless the determining cause which enables the 
metal to assume a highly crystalline, and consequently 
an mtensely brittle structure So far as he was aware the 
cause of the peculiar behaviour of bismuth could not have been 
revealed by any other method of investigation than the one , 
adopted In connection with this point, a fact brought forward 
durmg the discussion by Mr Gowland, ıs of interest In the 
course of his metallurgical work at the Japan mint, he had 
brought before him a large number of bars of silver for the 
purpose of coming, but they were so brittle that ıt was tmpos- 
sible to work them at all ` On investigation he found that there 
was an appreciable quantity of bismuth m the silver The 
structure was coarsely crystalline, and though the whole mass 
was so hard and brittle, the crystals themselves were very 
ductile The conclusion he came to at the time was that the 
crystals of silver had become separated, as it were, by a film 
of bismuth The fact bears out the correctness of Prof Roberts- 
Austen’s mode of reasoning Judging from their polished sur- 
faces, the alloys of copper 1ich ın bismuth are to all appearances 
as coherent as the alloys of copper and tin, which have great 
strength The report gives some interesting particulars of the 
effect of pressure The passage of iron from one allotropic 
modification to another ıs accompanied not only by a change of 
heat capacity, but also by a change of volume This matter was 
refefted to ın the previous report, but the author gave some further 
interesting particulars of experiments carried out by compres- 
sing a piece of steel m a hydraulic press, in order to obtain 


recalescence ata lower temperature than would be the case 1f the 
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pressure were not apphed@ In one case a cylindrical piece pf steel, 
1” long and 3” in diameggr, was bored through two-thirds of its 
length by a hole +5” m dM@meter, in which a thermal junction wag 
placed The mass was heated to ro00° C , and ıt was found that 
without the applicagion of pressure recalescence occurred at 
650° C ; but when a load of g tons per square inch was 
apphed, recalescence occurred at 620° C, and was com- 
paratively feeble The eaperiment, ıt need hardly be said, 
1s one very difficult to make, and could only be done by 
those having command of special apparatus Other experi- 
ments were carried out, the result showing that the recal- 
escence pomt 1s lowergd by pressure, but ıt was found that the 
lowering was not affected, unless the load was applied at a tem- 
perature well above that at which recalescence takes place 
Experiments wereemade with Newton’s alloy of bismuth, lead, 
and tin, the full results of which will be published at some future 
time In considering the whole scope of the report, the author 
said that ıt might be asked what evidence had been gathered as 
to the mode of action of added elements, and whether 1t appeared 
that the atomic volume of the added element kad a dominagag 
influencé on the mechanical properties of the mass ın which 1t 1s 
hidden? The true action of an added element, the author 
pointed out, may readily be masked by its action as a deoxidiser 
Notwithstanding these difficulties, it 1s undotbted'y proved that 
bismuth, potassium, and tellurium, all of which have atomic 
volumes, gr@&tly lower the tenacity of copper Arsenic, which 
has a large: atomic value (13 2) than copper (7 1) confers strength 
on copper, but it 1s very certain that the limit of elasticity, and 
the ductility of a metal are greatly mfluenced by the presence of 
an element with large atomic volumes This fact may be of 
more molecular significance than the diminution of tenacity, 
to which, for the sake of simplicity, attention was mainly 
directed, when the early experiments on gold were made 

Tn the discussion which followed the reading of the paper a 
number of speakers took part The most important contribu- 
tion was that of Dr Watson, of the Broughton Copper Com- 
pany, who brought forward some practical experience to re- 
mnforce the deductions of the author Mr Arnold, of the 
Technical Schools, Cambridge, 1ead a very dong manuscript, 
which ıt would be rash on our part to attempt to abstract, and 
which we cannot afford the space to give in full Mr Hadfield, 
of Sheffield, questioned the accuracy of the beta form of iron 
theory promulgated by Osmond and adopted by the author 
The point 1s one of considerable importance, but requires a wide 
field for 1ts discussion 

On the whole ıt cannot be doubted that the report is a most 
valuable contribution to the scientific knowledge at the com- 
mand of the engineer, and were the attention called to the 
action of bismuth on copper its sole iesult, the labours of the 
committee would not be without warrant 

The summer meeting of the institution will be held this year 
at Middlesborough on August 1 and three following days 





CONIFERS + 


"THIS isa bulky volume of nearly Goo pages, and contams a 
vast amount of information If the Royal Hort:cultural 
Society had published nothing but this since 1891 they would 
have amply satisfied those who aie interested in conifers, and 
have keenly felt the want of such a book of 1eference as the one 
nowunder notice Some of the papeis published in the report 
could have been omitted without loss, bit on the whole the 
editors have done their work well In the preface they say, in 
sending out this memorial of the Conifer Conference, 1891, ‘‘ we 
would draw attention to the fact that ıt contains far more than 
a mere verbal report ofthe conference, Dr Maxwell T Masters, 
F RS, and Prof Carl Hansen, of Copenhagen, having promised 
at the time to recast their notes more fully Tnis they have 
done most kindly, and with infinite labour and research, but not 
without some little expenditure of time, the final sheets of MS 
having only come into our hands in July, and the coirections 
extending up to September 29 
‘t The names adopted by Dr Masters and Prof Hansen may, 
of course, be relied upon as representing the latest decisions of 
botanical science in England and on the continent of Europe 
respectively, though future research may necessitate some still 
further slight alterations However, the hitherto inextacably 
confused nomenclature of conifems may safely be described as 
settling down upon the lines adopted in this volume by these 
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two eminent authorities, who, allhough not yet ın absolute 
agreement, will be found to approach very nearly ” 

The list of conife® and texadsp by Dr Masters, 1s by far 
the mose ¢mpértant contribution to the nomenclature and 
synofymy of conifers which Kawappeared since the publication 
of Parlatore’s mondgraph in De Ca@ndolle’s‘‘ Prodromus” m 1868, 
t'is much neore eorMlete than Beissner’s ‘‘ Handbuch der 
Coniferen-Benennung,” and the more recent ‘‘ Handbuch der 
Nadelholzkunde,” of the same author There seems no 
reason, to doubt that Dr Masters’s list will be used and followed 
by Enghsh systematists generally Dr Masters, in drawing up 
the list of generas follows Bentham and Hooker’s ‘‘ Genera 
Plantarum” as the standard authority <A few deviations from 
it have, however, been made in acaordance waith more recently 
obtained knowledge Pseudolarix is accorded generic 1ank 
(and n&t united with Lanix,as in the “Genera Plantarum,” whose 
authors had pot seen male flowers), Keteleeria too, after a 
careful study of ving matérial, haw been separated from Abies 
and reinstated as a genus—Dr Masters’s studies having on these 
ponts prypved tae justice and accuracy of Carriére’s views The 
Chihan Prumnopitys is restored to generic 1ank, and separated 
from Podocarpus, with which ıt was united by Bentham and 
Hooker é 

The Pinetum Danicum of Piof Carl Hansen ıs unsatis- 
factory, and its omission from the 1eport would have been 
desirable It 1s a somewhat ambitious performance, but in bulk 
1s very largely made up of extracts from books and periodicals 
Many of the records are certainly useless , for instance, unde 
Pinus longrfolea, itis stated ‘one plant, however, exposed out 
of doors does not appear to have suffered”, this Indian species 
1s tropical m its requirements, and as it will not grow out of 
doors even in the south of England, it 1s in the highest degiee 
improbable that it would, even under the most favourable con- 
ditions, exist in the open air in Denmark A curious mistake 
occurs on p 372, where the Viennese botamst, Prof Gunther 
Beck, Ritter von Mannagetta, figures as Prof Gunther, Kmght 
of Beek von Managetta On p 330 Prof Hansen remarks 
under Prumnopitys that its wood 1s much valued by ‘‘ebon- 
ists” He probably means cabmetmakers (ébenistes) Tsuga 
poker :ana and T pationzana are kept up as distinct species by 

ansen, but Prof C S Sargent, who ıs famihar with the two 
forms in their native habitats, has no hesitation in regarding 
them as specifically identical Hansen accords generic rank to 
Biota, Thuyopsis, and Chamzcyparis, the first and second being 
merged into Thuya, and the third into Cupressus by Dr Masters 
It 1s rather annoying to find the obsolete geographical ex- 
pression “New Holland ” constantly used by Hansen New 
Holland and South-east Victoria are given as the native counties 
of one species 

The conifers of Japan, by H J Veitch, ıs a valuable paper 
From it we learn the somew hat startling fact that, in proportion 
to the area of the country, the flora of Japan contains more 
coniferous species than that of any other country in the world. 
Japan boasts of forty one species and thirteen genera, whereas 
in the whole of Europe there aie but eighteen species and seven 
genera 

A D Webster, ‘‘Comfeis for Economic Planting” Mr 
Webster 1s a practical forester of wide experience, and he con- 
siders that out of all the conifers cultivated in Britain only 
sixteen can be utilised m an economic sense, or for truly profit- 
able planting These are the larch, silver fi, Corsican pine, 
Douglas fir, Peas Strobus, Scotch fir, Thuya gigantea, Spruce 
fir, Austrian pine, Pinus Pinaster, Abies nordmanniana, Sequora 
sempervirens, Cupressus mac: ocarpa (or, as Mr Webster calls 
it, C lambertiana), Cedrus atlantica, Pinus rigida, and 
Cupressus lawsomana The oiderin which these names are given 
represent the relative value of the trees as timber producers 
Under each heading Mr Webster gives valuable data as to rates 
of growth unde: different conditions as regards soil, eleva- 
tion, &c 

In a compact pape: of thirteen pages Mr W Somerville gives 
a very good résumé of the present state of our knowledge of 
the quality of coniferous timber as affected by sylvicultural 
treatment Mr Somerville’s remarks are sure to be perused 
with profit by landowners and foresters 

Mr D F Mackenzie, on the timbei of exotic conifers 
uses and comparative value, contributes much valuable in- 
formation Taking the value of Scotch fir timber at 100, the 
author calculates that of Cupressus macrocarpa at 190 and that 


of C lambertiana at 283 , as these two names represent one and 
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the same species, the widely different results are probably due 


to the trees furnishing the tanber having®* been grown under 
different conditions Mr Mackenzie mentiona @uectis fact 
“observed in the working of ¢hé@ various pine timbers Ihave 
named It was found that the*wood of pines Having three leaves 
in a sheath was, as a rule, much harder Man @hoseshaving only 
two, whilst all those having five leaves ın a sheath weie uniformly 
soft, and when dressed had a silky appearance So general 1s 
this characteristic that one could affnost at once tell to. what 
class a certain plank of pine timber belonged ” ẹ These observi- 
tions we do not 1emember to have seen previously recorded 

“The Diseases of Conifers” Although in German there isa 
literature of consRlerable exéert on this subject, the publications 
in English arefew Prof Marshall Waid is a very careful and 
competent observer, and his contribution tq tae report 1s OF great 
value both to the man of science and to the practical forester 

Mr W F H Bilandfmd’s insects injurious to conifers 
is an excellent 7 sumé of all that 1s known up to date of the hfe- 
history of the various insect pests, which have been goted a» 
myurious to comfers How important this subject ıs may be 
judged by the destruction wrought by the larvee of L2fazus 
monacha between 1853 and 1868 in East Pruggia, Poland, and 
Russia, wheie the spruce was killed over an area of 7000 square 
German miles A simular instance ıs that afforded in 1890 in 
the Bavarian forests by the same destructive insect, the loss 
caused by this to the revenue being estimated at £40,000 
Those, however, who, like the writer of these notes, travelled 
over the districts affected during the ravages of the larva, would 
realise much move vividly the giavity of the attack than others 
could from a mere perusal of statistics 

Not the least valuable portions of the report are the stat- 
istics of conifers in the British Islands, and the value in 
the British Islands of introduced conifers, by Mr Malcolm 
Dunn These statistics represent an enormous amount of 
energy and perseverance on the part of the compiler The taBu- 
lated forms give particulars fiom a large number of places in the 
British Islands, and deal with the soil, altitude, age of tees, 
their height, girth, &c The hst of conifers and largest 
specimens, also by Mr Dunn, gwes the dimensions of 
largest specimens taken from the above mentioned tables an 
also the number of ieturns respecting each species. GN 
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THE EARTHQUAKES IN ZANTE 


[J AST week we noted theYact that another disastious earth- 
quake had occurred ın Zante on Monday, Apııl 17, and 

that ıt had been followed by various slighter shocks Accord- 
ing to a special correspondent of the Zzmes at the town of 
Zante, the centre of the disturbance seems to have been under 
the sea about two miles from land Before the great shock 
the inhabitants of the district of Vasilikos, near this centre, 
heard submarine rumblings, which increased in loudness till the 
earthquake occurred Two huge boulders were detached from 
the neighbouring mountain and rolled into the valley beneath 
The same correspondent recoids that on the afternoon of April 
21 there were several violent shocks 

The conditions unde: which this series of earthquakes has 
occurred will no doubt be carefully studied Meanwhile we may 
call attention to a good article contribated to the ALavlersanan 
Natwalst for April by Mr W G Forster, seismologist, 
manager, and electrician, Eastern Telegraph, Zante, on the 
earthquakes which did so much damage in January From this 
paper we reprint the following historic statement — 


tt From the traditions of the place ıt has always been considered 
pretty certain that Zante must .nvanably eapect a more or less 
severe earthquake about every thirty years I find, however, that 
this cycle of seismic disturbances 1s common to all earthquake 
districts in south-eastern Europe and Asia Minor, and that there 
exists also a fairly proven and established law which governs 
these periods of visitation, for 1nstance, whenever any long time 
has elapsed without the slight shocks—which average one or 
more a week in earthquake distiicts of non volcanic regions— 
and when to these periods of comparative quiescence succeeds 
one of constant earth tremors, then a disastrous shock 1s nearly 
certain to take place This 1s a very .mportant point, and can- 
not be neglected when the question as to the origin of the shocks 
1s under consideration 

“The last strong local earthquake previous to the present 
series of shocks occurred on October 26, 1873, and although it 
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was far Jess severe, ıt originated wuln a mile or so of the 
present one’s centrum, as proven by anot of submarine cable 
having been then lost, buned under the immense mass which 
fell into it, at the bottom of the sea , and èy the mea$urements 


taken at the time 











** This earthquake had precisely the same characteristics as 
the present one, both previously and subsequently to its occur- 
rence, and although very many severe and slight shocks have 
been felt since 1873, ın no case were they of so pronounced a 
local nature 
earthquake of August 27, 1886, occureed, which destroyed 
Filtatra on the mainland toghe south esst of Zante, this 1sland 
was fortunately outside the direct vibtative waves of seismic 
forces gadiating from the centrum of that shook , which covered 


up six knots of submaiine cable ın latitude 37°25’, longitude * em 


2i°r1' east of Greenwich , but still ıt did considerable damage, 
ard its force was severe enough to cause the greatest alarm even - 
in so distant asplace as Malta ° . 

e€From that year until the spring of 1890 there were numbers 
of small shocks, but after then and up to Augug, 1892, only a 
very few tremors were recorded On August 16 last year about 
twelve small shocks suddenly occurred during the day, purely 
local, "and all from east to west After three days of absolute 
tranquillity they began again, and although merely pulsations 
they were of a very pronounced character 2 . 


“ At midnight on August 27 the shock was strong, and from | 


then until the still smarter shocks of September 3 and 5 the 
earth seemed always shaking Another few days of quiescence 
were followed by a renewal of shocks. This state of things 
continued until the middle of January last—and was again- 
succeeded by a fortnight of perfect tranquillity At 9pm on 
Januaiy 30 a very distinct rumbling occurred, which was fol- 
lowed by a short, sharp shock, as if from some falling mass, 
ard then all was still again I noticed after the shock a series 
of small ripples on the sea, which was previously and 
subsequently quite calm The night passed very quietly until 
534 am, local time, when the whole island began to sway 
terrifically from ast to west, with a purely undulating motion, 
finishing up by a movement which I can only describe as 
being similai to that of some mighty force wrenching out the 
bowels of the earth This shock lasted twelve seconds, and 
its centre was undoubtedly in the sea very close to the town, 
and due east of the same From its apex of origin its range 
of destruction, on the frontage of the town, was not wider than 
two miles, spreading out to about fifteen when it reached the 
villages at the base of the range of hills, six miles off 

“The destructive force had a tendency to incline from 
due east to the north west of the sland, which 1s 
about 27 miles in length by an average breadth of eight, 
a subsequent shock taking a much lower range During 
the whole day shochs were alarmingly frequent and numbered 
some hundreds between the first and nightfall when everybody 
went to the open ground in a most panicstricken condition, At 
156 am on February I anothe: terrific shock took place—not 
so severe as the first, But with a range towards the south-west and 
of increasing destructive force This shock lasted 20 seconds 
and was also succeeded by numberless others After 23 hours 
a third severe shock occurred. and periodicatly during the whole 
week others of decreasing intensity took place Since the first 
shock until the present date, at least one thousand (including 
pulsations and tremors) have been felt 

‘Of course the direct and indirect damage has been very 
great owing to thg extensive zone of destruction, the scattered 
nature of the villages and to the bad construction of the houses 
in general and to then dilapidated condition owing to extreme 
poverty of the island. At least half a million sterling 1s re- 
quirea to rebuild the place, and as this amount can never be 
realised many of the rums are likely to remain untouched and 
most of the population will have to emigrate ” 


SCIENTIFIC SERIALS 


American Journal of Mathematics, vol xv 1 (Baltimore 
Johns Hopkins Press, January, 1893) —The pièce de résistance 
of this number 1s a memoir by Prof Cayley on symmetric 
fencfions and seminvariants (pp 1-74), m which the author 
further develops the theory of seminvanants, and in connection 
therewith 1s led to some investigations on symmetric functions 
The subject is treated with characteristic ability and affords 


a nple evidence of the wriler’s recovery from his recent serious ~ 
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Uiness Prof Cayley, fiso contributes some tabfes*of pure 
reciprocants to the weight S (pp 75-77) Two short notes 
follow on the differential equation, Aut+k°u=o By Maxie 
Bécher épp 78-83), and geometrical illustrations of some 
theoreme in number by Ellery W Davis (pp 84-90, with a, 
diagram) M Halphen is the mathematician whose portrait is 
given with this opening number. 


Bulletin de PAcadémie Royale de Beleique, No 3 (1893) — 
Among the scientificpapers communicated to the Academyare the 
followmg On the common cause of surface tension and evapor- 
ation of liquids, by ¿G Van der Mensbrugghé The author 
deduces from his theorp an explanagion of the fact that evapor- 
ation 1s more rapid from a convexa, and less rapid from a con- 
cave, than from aeplane suface —Suivival afte: the sugcessive 
section of the two vag, by M C Vanlair Survival after 
successive section ofboth the branches of the vagus nerve can 
be obtamed in full-grown animals as well asim young ones 
The time necessary for the regeneration of its inferior laryngean 
branch ıs generally much longer than that hytherto acceyied 
In the full-grqwn dog the period exceeds at least ten months 
The regeneration of one branch 1s quite independent of the 
section of the other The question whether the pneumogastric, 
like the sciattc nerve, possesses the power of regenerating itself 
twice in succession remains as yet unanswered It 1s, however, 
vertain that®n interval of six months and a half does not suffice 
for its second regeneration —-On the digestion of the ccelen- 
terata, by Marcelin Chapeaux The action of the ferments 
secreted by the actinia upon starch, cellulose, chlorophyll, and 
fat, was investigated Starch submitted to the action of an 
aqueous solution of these ferments, or injected into the gastro- 
vascular cavity, was transformed into glucose The action was 
slow ın the case of non-hydiated starch The tiansformation 
took place equally well m acid and in alkaline solutions 
Cellulose and chlorophyll were not digested The fats were 
emulsioned by the ferments contamed in the endodermic 
cellules These ferments were without effect upon the algæ 
Among the Siphonophora digestion 1s certainly exclusively 
wmtracellular No dissociation of fibrine 1s, oa the other hand, 
ever observed in the gastrovascular cavity, and no difference 
could be established between the alkalinity of the quid con- 
tained in this cavity and the surrounding sea-water —Contni- 
bution to the nitrogen question, by A Petermann This 1s an 
experimental confirmation of the results of MM Schlcesing fils 
and Laurent, showing that free nitrogen 1s absorbed from the air 
by the micro organisms of the soil 





SOCIETIES AND ACADEMIES, 
Lonpon 


Royal Society, March 2 ~=‘ Harmonic Analysis of Hourly 
Observations of Air Temperature and Pressure at British 
Observatories,” by Lieut -General R Strachey, RE, FRS 

This paper 1s a discussion of the resultg of the computations 
contamed in a volume recently published by the Meteorological 
Office, ofthe harmonic components of the first four orders, for each 
month for twenty years, of the daily curves of temperature and 
pressure at Greenwich, and for the first three orders, for the 
temperature and pressure, for each month for twelve years, at 
the seven observatories maimtained by the Meteorological 
Office 

This system of analysis supplies the means of establishing an 
exact comparison between various unsymmetiacal curves, such as 
those representing hourly values of temperature, by resolving 
them into symmetrical components, having periods of twenty- 
four hours, twelve hours, erght hours, and six hours, and so 
forth, and its application to the records dealt with in the tables 
contained in the volume above referred to gives satisfactory 
proof of the important light ıt can bring to bear on the periodical 
changes of diuinal temperature 

In the usual expression the coefficients of the cosines of the 
ares are designated by the letter 4, and those of the snes by g 
The total amplitude of the component 1s designated by P 

A modification of the usual notation is made by the mtroduc- 
tion of the value of the epoch of the first maximum that qpcurs 
after midnight, which 1s designated by the letter u, and estab- 
lishes the connexion of the compofient with the hour of the day 
and the sun’s place more conveniently than the method usually 
adopted i 
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“The examination*of the tablesshows that, with very consider- 
able famation® of absolute magnitude, there is on the whole 
very marked consistency if the main characteristics of the 
components * 

Taking asæ te th@Position of the epoch of maximum, which 
1s more directly dependent on the sun’s action and on his posi- 
tion than the amplitude, it will be seen that the values of u 
indicate very clearly the Closeness of this connexion 

* Inallthe components a truly periodical yariation of the value 
of u 18 appaeng and the period of maximum always travels 
backwards, that 1s, ıt becomes earlier as the year passes from 
winter to summer, while it retun@ in the opposite direction in 
the change back to winter 
e Fof the first component the variation of the five years’ mean 
of u fiom the twenty yearg 1s in no month more than 2}°, or ten 
minutes of time, and the average for all months 1s less than half 
that amount + 

e In thesecond component she variation of the five-year mean 
from the twenty-year mean 1sin no month more than 6°, and 
the average 1s only 2° 3, or nine minutes of time, 

In the third qmponent the variation of the five-year from the 
twenty-year mean im no month exceeds 5°, and the average in 
all months 1s only 2° 1, or 84 minutes of time 

‘Lhe largest variation of the five-year mean of the fourth com- 
ponent for any month from the twenty year mean 1s 10°, and the 
average for all months 1s 4° 3, or seventeen minutes Consider- 
ing how small are the absolute values of the coefficients 4, and 
qa on which the value of p, depends, the average being a little 
less than goth of a degree kahrenheit, it 1s rather a matte: of 
surprise that the variations should be so small than that they 
should reach their actual amounts 

The component of the first order, which in the winter 1s more 
than double the magnitude of any of the others, and in summer 
more than ten times as great, gives the dominant character to 
the daily curves of temperature. In the series of twenty years 
variations 1n different years of as much as 100 per cent are to be 
found for almost every month, but for the most part even these 


jewcgularities disappear in the mean of a series of five years, 


and the monthly means for the twenty years are remarkably 
consistent 

The progression of the value of P, in the course of the year, 
follows approximately the sine of the sun’s meridional altitude 
and the empirical formula 


P = 10 cos $~0 gt 


gives a close approximation to the values shown an the tables, if 


a “lagging” of eight or ten days ıs allowed im reckoning the |” 


sun’s place 


Pa 
The second component has two clearly marked maxima about J 


the time of the equinoxes, and a principal miziımum at md- 4, 


summer 

The component of the third order varies in a converse 
manner, having two well-marked azzzma at the equinoves, with 
a principal max:mum at midsummer 

The component of the fourth order appears to combine the 
characters of the two previous ones, having two maxima about 
the time of the equinoxes, and a principal samum m the 
winter 

The mean value of p for the first component is 214°, corre- 
sponding to 2h 26m pm, the variation due to season-hein 
12° or 48m of time, by which the maximum 1s earlier in summer 
than in winter 

In the second order the first maximum in June ıs 24°, or th 
20m earlier than in January 

In the third order the difference in the same direction 18 63°, 
or 4h 12m of time, 

In the fourth order there 1s some doubt as to the manner m 
which the change of epoch of the summer and winter maxuna 1x 
broughtabout But remembering that the fourth component in 
cludes four series of undulations, the most probable explanation of 
these changesis to be found in a change of the position of these 
undulatu ns, during which, between January and February, when 
the first maximium 1s about 10° after midnight, oroh, 4om am, 
the first recedes, and its place 1s taken by the second, which 
leads to sudden appearance of a maximum about 60°, or 4 a m 
A similar change between October and November m an 
opposite direction would reproduce the maximum at 10° after 
midnight 
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In the summer months (May, June, and Juy) the temperatyye 
curve during the day hours, fom 8 am to Sp, bardly 
differs from a curve of smes, the fst component being more 
than ten times as large as any of the others, which therefore 
influence the temperature, relatively, ver gitte [] 

The relation of the epoch of the first maaimum of the com- 
ponent of the third order to the time of sunrise 1s decidedly, 
marked, the former occurring, on the average, about 12°, or 
48m after sunrise , the mean deviation of the interval fror® that 
amount being only 7% or 28m ye 

The periodical vaziation in the position of the maximum leads, 
during the winter months, tqa, poszézve maximum of this com- 
ponent about 1 pm , which is combined with negative maxtma 
four hours earher and later which correspogd to the seduced 
temperature in the moinings and afternoons*ol the shor ler days 
In like manne, in the summer monts, when this*component 
has a negative waaznum about I pm, instead of a negative 
minemunt, asin winter, there will be two gostézve maxima; one 
four hours earlier, the other four hdhrs later, correspondifig to the 
Atgher tempeiature in the mornings and afternoons of the longer 
days 

It will be seen that these positions of the midsffmmer and mid- 
winter maximum phases correspond respectively to days of 16 
hours with nights of 8 hours, or days of 8 hours and nights of 
16 hours, and that at these seasons, when the variations of tem- 
perature, due to these differences, are greatest, the amplitudes of 
this component are also the greatest At the equinoxes, with 
12 hour days and nights, the component becomes a mmimum , 
and at this season the change in the position of the maximum 
takes place as already noticed 

It might be supposed that an analogous relation between the 
fourth component and the occurrence of days of 18 hours, com- 
bined with nights of 6 hours, and vree versé, 1s likely to arise 
But the data are not forthcoming to test this . 

In the summer months the time of mean temperature 1s nearly 
where the first component becomes zero, the second and third 
components then balancing one another 

In the winter the time of morning mean temperature 1s later 


. * hg j 
lowest values being those for Valencia fa Falmouth, no doubt! 
dife to thei» position on the sea coast, for which stations the 
means for the years are 2° 28 and 2°35 compared wgh 5° ro’ 
gt Greenwich ° > 
The Kew values most resemble those at Greenwich, but thel 
mean maximum at Kew is more, than 1° less, and the mean for’ 
the year 4° less 7 

The mean values of #, for the seven observatories lie be- 
tween 205° and 220°, that for Greenwich being 214° The 
means of the summer values aie about 3° or 4° less than. the 
mean of the year, and of the.winter value$ as much above it, 
as in the case of Greenwich è . { 

The amplitude of the first component conforms approx1+ 
mately@but not so closely as at Greenwich, “with the sine o 
the sun’s meridian altitude, but with a flattening of the curve 
in the summer months, and a tendency at some of the station‘ 
to a maximum value in May | 

The components of the second and thied ordérs, beyond whict 
théMnalyis 1s not tarned for these observatories, conform m al 
important respects to those fo. Greenwich, the aumerical val 
ud of the latter being, however, ın all cases somewhat higher 
The epochs of maximum follow the same laws, with an increase 
divergence of the summer epoch from that of the winter at th 
more northern stations oe j 

In order to test, and in some degree throw light, on the char 
acter and significance of the harmonic components of temperatur 
that have been under discussion, and bearing im mind that the 
cannot be considered to represent separate effects of physica 
forces operating at the assumed periods of the components, 
have, at the suggestion of Prof G Darwin, calculated th 
harmonic components from a cuive representing an intermitter 
heating action such as that of the sun, continued only during | 
portion of the day, and commencing and ending abruptly 
sunrise and sunset i 

All cooling effects have been disregarded, and the sun’s dire 
heating action 1s assumed to be proportional to the sine of h 
altitude, the power of a vertical sun being taken to he ro Ha’ 
mg calculated the sun’s altitude for each hour of the day, fi 


than in summe, and occurs when a positive value of the iro midwinter, the equinox, and midsummer, for certain select 


component is equal to a negative value of the second 
The time of afternoon mean temperature throughout the year 
is somewhat either before or after 7 pm, and almost exactly 
comcides with the time when the first and second components 
are equal, with opposite signs 
In the summer the time of&bsolute minimum 1s between the 
hours of 3am and 6 am, during which the whole of the 
components are negative 
Sunrise ın December 1s about an hour and a half before the 
tıme of mean temperature , while in June it 1s more than four 
hours earlier 
Sunset in December 1s rather more than three hours defore the 
time of mean temperature , 1n June 1t 1s about half an hour after 
that time 
The rationale of some of the empirical rules for obtaining the 
mean daily temperature from a limited number of observations 
1s supplied by reference to the harmonic expressions for the 
hourly deviations of temperature from the mean value 
In the first place, 1t will be seen that by adding together the 
harmonic expressions for any two hours twelve hours apart, the 
whole of the odd components disappear, and that the sum 1s 
twice the mean value, added to twice the sum of the even com- 
ponents of the selected hours, which are equal 
By taking the mean of observations at any four hours, at 
mtervals of six hours, both the odd components and those of 
the second order will disappear, and the result will only differ 
from the true mean by the amount of the fourth component for 
the selected hours 
So, 1f the mean of any three hours at equal intervals of eight 
hours be taken, the sums of the first, second, and fourth com- 
ponents will disappear, and the result will only differ from the 
true mean by the amount of the third component for the selected 
hours, which ın no case can be so much as 7° 


2. Temperature at the Seven Observatories 


The examination of the tables will show that in their main 
characteristics the results closely resemble those for Greenwich, 


latitudes, the corresponding heating effects have been comput: 
to which the usual method of analysis has been applied 

The comparison of the results thus obtained with the corr 
sponding components derived fiom actual observation at plac’ 
having nearly the same latitudes as those selected, establish’ 
their close similarity, and the conclusion 1s unavoidable, the 
although both ın the actual and hypothetical cases the harmor 
components when combined are truly representative of the pec 
lar forms of the curves from which they were derived, this affor 
no evidence of the existence of recurring cycles of action cc 
responding to the different components, but that the results a 
to a great extent, due to the form of the analysis | 

The diurnal curve of temperature 1s sof symmetrical ın rel 
tion to the mean value, the maximum day temperature bet, 
much more ın excess than the minimum night temperature 1s 
defect To adjust the first component, which zs symmetrie 
about tts mean value, to the actual unsymmetrical curve, 
must be modified by the other components That of the seco, 
order, which has one of its maxima not far removed from t 
minimum of the first order, supplies the chief portion of t 
compensation due to this cause 

Further, from the character of the analysis, when the diur 
curve 1s symmetrical on either side of the hour half way betwe 
noon and nidnight-—that 1s, when the day and night are eqi 
m Jength—the third component becomes zero Any departi 
from this symmetry mtroduces a component of the third ord 
with the result that with a day shorter than 12 hours one ma 
mum will fallin the day between 6 am and 6 pm, and, 
other two in the night between 6 pm and6am , while w 
a day longer than 12 hours, two maxima will occur in the ¢ 
andonly one inthe night In the former case the negative | 
tions of the component correspond with the reduced morn 
and afternoon temperatures of the short day, ano in the la 
the two positive phases correspond with the higher temperal 
of the mornings and afternoons of the longer day i 

These conclusions are ın conformity witi those previot 
indicated l 

The available data are insufficient to enable us to say whet 





and it will not be necessary to discuss them in any detal =“ 
The amplitude of the component of the first order 1s, how- 
ever, in all cases less than that observed at Greenwich, the 
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the corresponding results connected with the fourth compor 
areas fully supported by observation as in the case of the th 
| but the facts so far as they go confirm this view ae 
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